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LB1 Identifying new biomarkers in liver for monitoring physiologi-
cal imbalance and the response to feed restriction for cows during
early lactation. K. L. Ingvartsen, E. Bendixen, M. C. Codrea, and K.
M. Moyes*, Aarhus University, Tjele, Denmark.

The aim of this study was to identify new biomarkers in liver for
monitoring physiological imbalance and to examine the different
coping strategies used during feed restriction (FR) between cows in
physiological imbalance and cows metabolically “normal” during early
lactation. Twenty-two cows (22—55 DIM) were fed a standard TMR for
ad libitum intake. After 5-d, all cows were FR to provide ~40% of NE;
requirements based on body weight, milk production and composition
by supplementing the standard TMR with 60% wheat straw. After 4-d
of FR, cows returned to full feed. Liver biopsies were collected —1 and
3 d relative to FR. Prior to FR, an index of degree of imbalance was
calculated for all cows based on plasma fatty acid, ketone, and glucose
concentration. A subset of 6 cows classified as having either the greatest
(n=3) or least (n = 3) degree of imbalance were used for iTRAQ-based
quantitative profiling in liver using LC/MS/MS. Prior to FR, 8 proteins
were differentially expressed (P < 0.05) due to physiological imbalance.
Proteins upregulated (6) were involved in amino acid metabolism, glu-
coneogenesis, and -oxidation of fatty acids. Feed restriction resulted
in 20 proteins differentially expressed between cows in physiological
imbalance and cows metabolically 'normal’. Upregulated proteins (8)
were involved in -oxidation of fatty acids and gluconeogenesis whereas
downregulated proteins (12) were involved in antioxidant defense and
glycine metabolism. This study is the first to identify new biomarkers
in liver based on a physiological imbalance index and provide a better
understanding of the differences in coping strategies used during FR
for cows in physiological imbalance. Screening for relevant markers
in more accessible samples (i.e., blood and milk) will help farmers
identify cows at risk. Results provide new avenues for future manage-
ment strategies relating to maintaining animal health and productivity
during early lactation.

Key Words: physiological imbalance, cow, proteomics

LB2 A novel nonsense mutation of the DMPI gene is responsible
for inherited rickets in Corriedale sheep. X. Zhao!, K. E. Dittmer?,
S. Onteru', H. T. Blair?, K. G. Thompson?, M. F. Rothschild!, and D. J.
Garrick*!2, owa State University, Ames, *Massey University, Palm-
erston North, New Zealand.

Inherited rickets of Corriedale sheep is a recently discovered skeletal
disease of unknown prevalence characterized by decreased growth rate,
thoracic lordosis and angular limb deformities. Previous outcross and
backcross studies suggest it is a simple autosomal recessively inherited
disorder. A genome-wide association study was conducted using the
Illumina OvineSNP50 BeadChip on 17 sheep diagnosed as affected and
an additional 3 known carriers descended from 1 carrier ram. Genomic
regions showing association were scrutinized for possible candidate
genes that were sequenced for causal polymorphisms concordant
with disease status. A homozygous region of 199 consecutive single-

nucleotide polymorphism (SNP) loci was identified in all the affected
sheep, covering a region of 10 Mbp on ovine chromosome 6. Among
91 candidate genes in this region, exon 6 of the dentin matrix protein 1
(DMP1I) gene was sequenced using DNA from the 3 carriers to reveal 10
novel SNPs including a nonsense mutation 253T/C. This T/C transition
introduced a stop codon (R145X) that could truncate C-terminal amino
acids. Genotyping by PCR-RFLP (restriction fragment length polymor-
phism) for this mutation showed that, all 17 affected sheep were “TT”
genotypes and the 27 phenotypically normal sheep were either “CT”
or “CC.” This locus is not in complete linkage disequilibrium with the
other 9 SNPs that can all be ruled out as candidates. Previous research
has shown that mutations in DMP1gene are responsible for autosomal
recessive hypophosphatemic rickets in humans. Dmp! knockout mice
also exhibit rickets phenotypes. We believe the DMPI exon6 235T/C
mutation to be responsible for the inherited rickets found in Corriedale
sheep. A simple diagnostic test can be designed to identify carriers with
the defective “T” alleles. Affected sheep could be used as animal models
for this form of human rickets, and for further investigation of the role
of DMP1 in phosphate homeostasis.

Key Words: rickets, DMP1, genome wide association

LB3 Association of polymorphisms in GPAT4 and SLC27A6 genes
with bovine milk fat percentage and fatty acid composition. R.A.
Nafikov*!, J. P. Schoonmaker?, K. T. Korn?, K. Noack!, D. J. Garrick!,
K. J. Koehler!, J. Minick-Bormann?, J. M. Reecy!, D. E. Spurlock’, and
D. C. Beitz!, Towa State University, Ames, *Purdue University, West
Lafayette, IN, 3Kansas State University, Manhattan.

The purpose of our study was to discover genetic polymorphisms to
select animals producing milk with healthier fatty acid composition.
The glycerol-3-phosphate acyltransferase-4 (GPAT4) and solute carrier
family 27, isoform A6 (SLC27A6) involved in milk triacylglycerol
biosynthesis and fatty acid transport into the mammary epithelial cells
were candidate genes. We hypothesized that polymorphisms in GPAT4
and SLC27A6 will affect selectivity of fatty acid acylation onto glyc-
erol-3-phosphate and of fatty acid uptake into the mammary epithelial
cells, leading to variations in milk fatty acid composition. To test this
hypothesis, milk samples were collected monthly over a 305-d lactation
from 500 cows and analyzed for fatty acid composition by gas chroma-
tography. After discovering single nucleotide polymorphisms (SNPs) in
the genes of interest and genotyping animals for those SNPs, intragenic
haplotypes were reconstructed and tested for associations with milk fat
percentage and fatty acid composition by linear mixed models. Results
showed that the haplotype effect of GPAT4 was associated significantly
with concentrations of capric (10:0), lauric (12:0), palmitic (16:0), and
oleic (18:1¢9) acids, saturated fatty acids (SFA), unsaturated fatty acids
(UFA), monounsaturated fatty acids (MUFA), polyunsaturated fatty
acids (PUFA), and SFA/UFA. The haplotype effect of SLC27A6 was
associated significantly with percentage of milk fat, concentrations of
capric, lauric, myristic (14:0), and palmitic acids, SFA, UFA, MUFA,
and SFA/UFA. The size of effects for some of the traits was numerically
the same or greater than allelic effects of well known diacylglycerol
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acyltransferase-1 (DGAT1) A232K mutation. Results of our study pro-
vide opportunity for selection for cows with healthier milk.

Key Words: milk fat percentage, milk fatty acid composition, SNP

LB4 Renneting properties of milk containing high molecular
weight oat B-glucan. N. Sharafbafi*!, S. M. Tosh?, M. Alexander!,
and M. Corredig!, ' Department of Food Science, University of Guelph,
Guelph, Ontario, Canada,*Agriculture and Agri-Food Canada, Guelph
Food Research Center, Guelph, Ontario, Canada.

The effect of concentration and molecular structure of high molecular
weight oat f—Glucan (BG) on renneting properties of concentrated
skim milk gels were investigated. Incorporation of BG (0.15, 0.3, 0.6,
and 0.9% w/w in permeate) into twice-concentrated skim milk resulted
in bulk phase separation of gelling systems as shown by reduction in
turbidity parameter (1/1*) and diffusion coefficient using diffusing wave
spectroscopy (DWS). However, by controlling the kinetics of gelation
and phase separation (using shear in renneted milk before BG addition),
it was possible to create casein networks with entrapped BG. CaCl, was
added to reduce time of gelation (TG), and increase textural properties,
where high concentrations of BG (>0.6%) resulted in weakening of
protein gel network. The effects of shear and the presence of CaCl, on
microstructure and rheological behavior of the renneted gels containing
BG were monitored using DWS combined with small deformation rheol-
ogy. In addition, BG distribution in the rennet gel network was observed
by differential staining technique (Calcofluor and Rhodamine B, for BG
and protein, respectively) using confocal laser scanning microscopy. The
results showed that the onset of protein interactions, illustrated by the
turbidity parameter, and the aggregation point, measured by the diffu-
sion coefficient, were strongly affected by increase in BG concentration.
BG-containing gels exhibited a significantly lower elastic modulus
(G') compared with their control counterparts (P < 0.05). Increase in
BG concentration delayed the TG, and reduced gel firmness due to the
non-interacting nature of the BG polymer. In contrast, the addition of
CaCl, reduced the TG and produced a firmer gel in both control and BG
added samples. BG addition could improve the texture and nutritional
value of calorie-reduced cheeses, whose hard texture has traditionally
been a barrier to their production.

Key Words: -glucan, concentrated milk, renneting

LBS Genome-wide association of a novel porcine stress-syndrome
and isoflurane sensitivity to dystrophin. D. J. Nonneman*, T. M.
Brown-Brandl, S. A. Jones, and G. A. Rohrer, USDA, ARS, US Meat
Animal Research Center, Clay Center, NE.

Losses of slaughter-weight pigs due to transport stress are an economic
concern to pork producers. Historically, the HAL-1843 mutation in the
ryanodine receptor 1 gene was considered responsible for most of the
losses; however, DNA testing has effectively eliminated this mutation
from commercial herds. We identified 2 sibling barrows in the USMARC
swine herd that died after transport to a research location at 8 weeks of
age. The original mating was repeated along with sire-daughter matings
to produce additional offspring. Pigs were challenged with isoflurane
anesthesia (3% for 3 min) at 8 weeks. Heart rate and ECG were moni-
tored during anesthesia and blood was collected one week before chal-
lenge and immediately after isoflurane administration. Four males from
the original sire-dam mating and 2 males from a sire-daughter mating
died after one minute of anesthesia. Animals from 6 other litters were
identified as having a stress response, sometimes resulting in death,
during regular processing and weighing. Their littermates were also
challenged with isoflurane. Affected animals tended to have elevated

plasma creatine phosphokinase (CPK) levels and cardiac arrhythmias,
as determined by ECG. Pedigrees containing 58 pigs including 14
affected animals were genotyped with the Illumina Porcine 60K SNP
Beadchip and 2 chromosomal regions were significantly associated with
the syndrome at the genome-wide level. One is on SSC14 at position
82.7 to 88.9 Mbp, and the other is on SSCX at 25.1 to 27.7 Mbp over
the dystrophin gene. In addition to muscular dystrophies, mutations in
human dystrophin can cause dilated cardiomyopathy, rhabdomylosis,
and a malignant hyperthermia-like reaction in response to inhaled anes-
thesia, which supports this locus as a cause for the observed phenotypes
in pigs. The identification of the causative mutation in these families
will allow investigation of the prevalence of this disease in commercial
populations.

Key Words: swine, stress, genotyping

LB6 Duration of maternal undernutrition differentially alters
fetal development and metabolism in twin sheep pregnancies. M.
Field*, R. Anthony, T. Engle, S. Archibeque, and H. Han, Colorado
State University, Fort Collins.

Maternal undernutrition is known to impact fetal development and
predispose the offspring to the metabolic syndrome later in life. We
examined the impact of maternal undernutrition during early- to mid-
gestation or from early gestation until near term on twin sheep pregnan-
cies. Multiparous whiteface ewes (n = 19) were randomly assigned to
one of 3 treatments beginning on 28 d of gestational age (dIGA). Ewes
were either fed 100% (Control; n = 7), or 50% of nutrient requirements
from 28 to 78 dGA and readjusted to 100% beginning at 79 dGA (50-100;
n=15) or 50% of requirements from 28 to 110 dGA, followed by a 5%
increase at 5 d intervals until 135 dGA (50-50; n = 7). Body weight of
the Control (4.3 kg) fetuses were intermediate between the 50-50 (4.1
kg) and 50-100 (4.6 kg; P <0.05). Organ weights differed between 50-50
and 50-100 fetuses (P < 0.05). Uterine artery glucose concentrations did
not differ (P = 0.35), but 50-100 dams (98.8 mg/dL) were numerically
higher than Control (76.6 mg/dL) and 50-50 (81.2 mg/dL) dams. The
uterine artery:umbilical vein glucose gradient was numerically higher
in 50-100 (50-100 = 65.5 mg/dL; Control = 52.3mg/dL; 50-50 = 53.2
mg/dL). The same trend was noted in umbilical vein glucose (50-100
= 34.4mg/dL; Control = 27.7 mg/dL; 50-50 = 25.7 mg/dL; P = 0.23).
Interestingly, the umbilical vein:artery glucose gradient was less (P <
0.05) in 50-50 (4.68 mg/dL) fetuses compared with Control (6.84 mg/
dL) and 50-100 (7.02mg/dL) fetuses. A similar trend was seen with
umbilical vein:artery differences in O, content (50-100 = 4.43 mA/,
Control = 5.02 mM; 50-50 = 3.41 mM; P =0.10). In conclusion, lower
glucose and O, content gradients in 50-50 fetuses suggest lower meta-
bolic rates resulting from long-term maternal diet restriction, while mid
gestation realimentation may program maternal and placental glucose
metabolism, providing for accelerated fetal growth.

Supported by USDA-NIFA-NRI grant 2009-35206-05273.

Key Words: undernutrition, pregnancy, sheep

LB7 Bovine mammary stem cells: Transcriptome profiling and
the stem cell niche. R. K. Choudhary*!, R. W. Li2, C. M. Evock-
Clover?, and A. V. Capuco®!,  Department of Animal and Avian Sciences,
University of Maryland, College Park, >Bovine Functional Genomics
Laboratory, USDA-ARS, Beltsville, MD.

Identification and transcriptome analysis of mammary stem cells (MaSC)
are important steps toward understanding the molecular basis of mam-
mary epithelial growth, homeostasis and tissue repair. Our objective
was to evaluate the molecular profiles of 4 categories of cells within

ii J. Anim. Sci. Vol. 88, E-Suppl. 2/J. Dairy Sci. Vol. 93, E-Suppl. 1/Poult. Sci. Vol. 89, E-Suppl. 1



the bovine mammary epithelium, 2 subpopulations of putative stem
cells and 2 subpopulations of control cells, with the goal of localizing
and characterizing MaSC in situ. Putative MaSC were identified based
upon their ability to retain the thymidine analog, bromodeoxyuridine
(BrdU), for an extended period. Five Holstein calves were injected with
BrdU, tissue was harvested 45 d later and label retaining epithelial cells
(LREC) were identified in mammary cryosections by immunostaining.
Using laser microdissection, LREC from basal (LRECb) and embed-
ded (LRECe) layers of mammary epithelium were isolated along with
adjacent control epithelial cells (EC). Cells (6—13) in each category per
heifer were lysed, cDNA synthesized, amplified and labeled for microar-
ray hybridization. Data analysis revealed 592 differentially expressed
genes (P < 0.05; >2-fold change) between LRECb and basal EC, and
110 genes between LRECe and their embedded EC. Of these, 387 genes
with enriched expression in LRECb were involved in cell growth and
proliferation, cell cycle, and post-translational modifications. Low
expression of estrogen receptor-f§ and high expression of aldehyde dehy-
drogenase 3B1 in LRECb were consistent with stem cell character. We
found high expression of NR5A42 (pluripotency transcription factor) and
no expression of XIST (X-chromosome inactivation factor) in LRECb.
Comparison between LRECb and LRECe showed downregulation of cell
survival and proliferation factors (/GF2, HSPB6, LAMCI), nestin (stem
cell marker), epigenetic modifiers (JRID2, METTL33, SMARCC?2), and
upregulation of apoptotic genes (SFRSS5, THAP3) and XIST in LRECe.
We conclude that BrdU label retention identifies stem and progenitor
cells, wherein MaSC (LRECDb) are located in the basal region of the
mammary epithelium and committed progenitor cells (LRECe) are
localized in more apical layers.

Key Words: mammary stem cell, progenitor, microarray

LB8 First metagenomic analysis of the rumen microbiome of dairy
cows with subacute ruminal acidosis and identification of specific
Escherichia coli virulence factors. E.Khafipour*! A. C. Little!, N.
C.Berard!, P. C. Aikman2, S. Li', S. E. Dowd?, J. C. Plaizier!, and D. O.
Krause!, ! University of Manitoba, Winnipeg, MB, Canada, *University
of Reading, Earley Gate, Reading, United Kingdom, 3Medical Biofilm
Research Institute, Lubbock, TX.

Subacute ruminal acidosis (SARA) is a metabolic disease in high-
producing dairy cattle characterized by low rumen pH, reduced feed
intake, lower milk fat, and systemic inflammation. We reproduced
similar low rumen pH conditions of SARA with an alfalfa-pellet or a
high-grain diet, but only the high-grain fed animals showed symptoms
of SARA other than rumen pH depression. To further investigate rumen
dynamics rumen DNA samples were subjected to next generation high-
throughput pyrosequencing of 16S rRNA. A total of 81,416 sequences
were generated of which 39,599 were unique. Sequences were con-
verted to categorical data using a standard taxonomy by comparing the
sequences to 16S rRNA databases. A negative binomial distribution was
fitted to the data and analyzed using generalized linear mixed-model
methodology (GLIMMIX) of SAS for categorical data. A total of 16
phyla were represented in the data set, with Bacteroidetes, Firmicutes,
and Proteobacteria forming the most dominant phyla. Loss of Bacteroi-
detes was associated (P < 0.05) with grain-induced SARA suggesting
that members of this phyla (Prevotella and Bacteroides) have a protec-
tive role in the rumen. Gram-negative Proteobacteria were associated
(P < 0.05) with grain-induced SARA. To further evaluate the role of
Proteobacteria we isolated Escherichia coli from rumen samples and
performed PCR analysis on 25 E. coli virulence factors. E. coli were at
least 3-logs (P < 0.05) higher in grain-induced SARA and curli fibers
were highly associated (P < 0.01) with E. coli from grain induced, but
not alfalfa pellet induced SARA. Curli fibers were first identified in E.
coli isolated from bovine mastitis and attack tight junctions between cells
potentially increasing permeability of the rumen epithelium to antigens.
This is the most comprehensive metagenomic study of the rumen and
the first in which specific virulence factors have been identified that
potentially explain the etiology of SARA.

Key Words: subacute ruminal acidosis, rumen microbiome, Escheri-
chia coli
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Triennial Growth Symposium: Dietary Regulation of Growth and Development

1 Vitamin D mediated phosphate homeostasis—Implications for
skeleton growth and mineralization. T. D. Crenshaw,* University
of Wisconsin, Madison.

Foundational roles of vitamin D (D) in skeletal growth involve interrela-
tionships between Ca, PTH, and conversion of D to the active hormone,
la, 25-(OH), Ds. Until the past decade relatively little research focused
on these interrelationships and P homeostasis. A focus on Ca was driven,
in part, by the limiting amount of Ca and abundance of P in human diets.
Most ingredients used in monogastric animal diets are limiting in Ca and
P. Ca and P have been typically supplied in excess of requirements from
inorganic sources with minor incentives to improve nutrient efficiency.
Constraints on amounts of supplemental P are driven by ingredient costs
and environmental concerns. Thus P, not Ca, is typically more limit-
ing in monogastric diets. The introduction of phytase supplements has
only exasperated the need to understand P homeostasis. In the past 5 yr,
discovery of novel pathways for P homeostasis offer opportunities to
improve P efficiency without compromising skeletal growth and animal
well-being. The objective of this review is to summarize interrelations
of dietary P, D and the role of fibroblast growth factor 23 (FGF23) in
P homeostasis. FGF23 directly affects P homeostasis via action on a
renal Na-P transport protein and renal 1 a-hydroxylase activity. FGF23
is produced primarily in osteocytes which allow localized osteocyte
regulation of osteoblast-mediated bone formation and regulation of
systemic renal P excretion relative to needs for bone mineralization. In
transgenic mice, overexpression of FGF23 led to hypophosphatemia
and urinary P wasting. In contrast FGF23 knockout mice displayed
hyperphosphatemia and renal P conservation. Current studies in our lab
have shown that deletion of D supplements in diets fed to sows during
gestation and lactation compromised (P < 0.05) skeletal bone mineral
content in offspring at 13 wk of age and decreased the age at which
pigs displayed kyphosis. These responses appear to be mediated by the
efficiency of dietary P use. In summary, development of dietary inputs
to balance both Ca and P homeostasis are needed to improve skeletal
growth and nutrient efficiency.

Key Words: FGF23, kyphosis, Na-P transport

2  Effects of polymeric carbohydrates on growth and develop-
ment. K. E. Bach Knudsen,* Aarhus University, Faculty of Agricul-
tural Sciences, Department of Animal Health and Bioscience, Tjele,
Denmark.

The main objective of the presentation is to provide insight into the role
of polymeric carbohydrates in growth and development of pigs. Poly-
meric carbohydrates—starch and non-starch polysaccharides (NSP)—
quantitatively represent the largest portion of the diets for pigs and are
therefore the largest energy contributor. The 2 types of polysaccharides,
however, have different fates and functions in the gastrointestinal tract
and lead to different metabolites upon digestion. Pancreatic and mucosal
enzymes in the small intestine break down the majority of starch, while
NSP primarily are degraded by the microflora in the large intestine.
Starch degradation leads to the release of glucose which is absorbed by
an active absorption process that triggers the release of insulin from the
pancreas, whereas the fermentation of NSP to short-chain fatty acids
(SCFA: acetate, propionate and butyrate) occurs at a slower and more
constant rate and with SCFA being absorbed by passive diffusion. Type
and levels of polymeric carbohydrates influence growth and develop-
ment through different mechanisms; first, the proportion of starch to NSP
plays an important role for the content of available energy (digestible,
metabolized and net energy); available energy relative to protein is
crucial for performance and carcass quality; second, the proportion of
starch to NSP will influence rate and type of metabolites (glucose vs.
SCFA) deriving from carbohydrate assimilation, and finally, type of
starch (types A, B, and C) and soluble NSP will influence the release
of insulin, the hormone that facilitate nutrient uptake by tissues, organs
and cells, and thus play a critical and essential role in protein synthesis
and muscle growth as well as lipid synthesis and adipose tissue growth.
In conclusion, polymeric carbohydrates influences growth and develop-
ment through events in the gut and direct and indirect effects of different
metabolites deriving from carbohydrate assimilation.

Key Words: polymeric carbohydrates, pigs, growth
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3 Effect of feed additives on cattle growth and development. R.
A. Zinn*!, P. Garces-Yepez?, and J. Salinas-Chavira’,! University of
California, Davis, 2UNAM, Mexico City, DF, Mexico, *UAT, Ciudad
Victoria, Tam., Mexico.

Feed additives are of themselves largely non-nutritive materials that are
included in diet formulations to enhance health and growth performance.
This presentation will focus on use of additives intended to enhance
growth performance of feedlot cattle. They include: alkalizers (e.g.,
sodium bicarbonate, potassium carbonate, calcium carbonate, magne-
sium hydroxide), ionophores (e.g., laidlomycin, lasalocid, monensin,
salinomycin), non-ionophore “mycin’s” (e.g., bambermycins, virgin-
iamycin), subtherapeutic antibiotics (e.g., chlortetracycline, tylosin),
probiotics (e.g., Lactobacillus, Bifidobacterium, Saccharomyces), essen-
tial oils (e.g., cinnamonaldehyde, eugenol, limonene, terpinen, thymol,
vanillin), enzymes (e.g., amylase, xylanase, cellulase), hormones (e.g.,
melengestrol acetate), and B-agonists (ractopamine, zilpaterol). This
presentation will provide a brief overview of various additive classes,
including possible modes of action, and practical measures of efficacy
(growth performance and digestive function).

Key Words: additive, cattle, growth

4  Host targeted antibody strategies for preventing growth
depression due to microbial colonization. M. E. Cook*!-? and S.
M. Huebner?, 'University of Wisconsin, Department of Animal Sci-
ences, Madison, *University of Wisconsin, Department of Nutritional
Sciences, Madison.

The growth rate and feed efficiency of chicks and pigs colonized with
commensal bacteria is only 80 to 90% of germ-free housed animals.
Reduced growth of conventionally housed animals, when compared
with germ-free animals, is the result of inflammatory processes. New
information on the signaling pathways of inflammatory processes has
provided scientists with new targets to improve animal growth and feed
efficiency. It has become evident that inflammation can be regulated
at the intestinal lumen/mucosa interface. Secretory phospholipase A2
(sPLA2) has emerged as a host target worthy of study. sSPLA?2 is secreted
into the lumen of'the gastrointestinal tract (GIT) during systemic inflam-
mation. Following sPLA2 release, GIT permeability is increased, and
sPLA2 action on phospholipids permit intracellular signal transduction
for inflammatory mediator production (e.g., eicosanoids and cytokines).
In addition, sPLA2 lipid products, such as lysophosphatidylcholine, can
signal natural killer T cell (NKTC) cytokine production via the CD1d
molecule on antigen presenting cells. Egg antibodies specific to host
sPLA2 decreased lipopolysacchride-induced PGE2 and tumor necrosis
factor release in macrophages and reduced cytokine production by
NKTC. Egg anti-sPLA2 was tested in chick growth trials and found
to improve growth and feed efficiency approximately 5%. Feeding
anti-sPLA2 to pigs, calves, fish species resulted in improved growth.
Studies were also conducted in animals with bacteria and protozoan
challenges, and anti-SPLA2 was found to be protective in some diseased
states or to have no beneficial or adverse effect on animal health. The
anti-sPLA2 example suggests that inflammatory products and pathways
are useful host targets for improving animal growth. Orally delivered
antibodies, such as egg antibody, may serve as useful tools for discov-
ering key mechanisms for increasing the efficiency for production of
animal products.

Key Words: growth, inflammation, egg antibody

5 Neural regulation of feed intake: Modification by hormones,
fasting and disease. J. L. Sartin*!, B. K. Whitlock?, and J. A. Daniel?,
"Auburn University, Auburn, AL, 2Um'versity of Tennessee, Knoxville,
3Berry College, Mt. Berry, GA.

Appetite is a complex process that results from the integration of mul-
tiple signals at the hypothalamus. The hypothalamus receives hormonal
signals such as insulin, leptin and ghrelin to nutrient molecules such as
glucose, free fatty acids, amino acids and volatile fatty acids. This effect
is processed by a specific sequence of neurotransmitters beginning with
the arcuate nucleus and orexigenic cells containing neuropeptide Y or
agouti-related protein and anorexigenic cells containing proopiomelano-
cortin (POMC, yielding the neurotransmitter a-melanocyte stimulating
hormone) or cells expressing cocaine amphetamine related transcript.
These so called first order neurons end on second order orexigenic neu-
rons containing either melanin concentrating hormone or orexin. The
activity of these neuronal pathways are altered externally by nutritional
alterations such as fasting or severe catabolic circumstances such as
disease. In addition, there are other pathways from within the brain
that may interact to dictate feed consumption patterns in farm animals.
This review will begin with the central hypothalamic pathways and
then discuss the ways in which hormones and metabolites may alter
the process to impact on feed intake.

Key Words: appetite, leptin, NPY

6 Leucine acts as a nutrient signal to stimulate protein synthe-
sis. T. A. Davis,* A. Suryawan, R. A. Orellana, and M. L. Fiorotto,
USDA/ARS Children's Nutrition Research Center, Department of Pedi-
atrics, Baylor College of Medicine.

The postprandial rise in amino acids and insulin independently stimulates
protein synthesis in skeletal muscle of piglets. Leucine is an important
mediator of the response to amino acids. We have shown that the post-
prandial rise in leucine, but not isoleucine or valine, acutely stimulates
muscle protein synthesis in piglets. Leucine increases muscle protein
synthesis by modulating the activation of signaling components of trans-
lation initiation. Thus, leucine increases the phosphorylation of mamma-
lian target of rapamycin (mTOR), 70-kDa ribosomal protein S6 kinase,
eukaryotic initiation factor (eIF)4E-binding protein-1, and elF4G,
decreases the phosphorylation of elF2 a, and increases the association
of eIF4E with eIF4G. However, leucine does not affect the canonical
upstream activators of mTOR, i.e., protein kinase B, AMP-activated
protein kinase, and tuberous sclerosis complex 1/2, or the translation
elongation regulator, eukaryotic elongation factor 2. The acute leucine-
induced stimulation of muscle protein synthesis is not maintained for
prolonged periods, despite continued activation of the mTOR signaling
pathway, because circulating essential amino acids fall as they are uti-
lized as substrates for protein synthesis. However, if circulating amino
acids levels are maintained, the leucine-induced stimulation of muscle
protein synthesis can be maintained for prolonged periods. The activa-
tion of the mTOR signaling pathway by leucine does not appear to be
affected by the circulating levels of other amino acids. Supplementation
of low protein diets with leucine stimulates protein synthesis in muscle
and most visceral tissues to a rate similar to that achieved by feeding
high protein diets and this stimulation involves activation of the mTOR
downstream effectors. Together, these studies indicate that leucine acts
as a nutrient signal to stimulate translation initiation but whether this
translates into a sustained increase in protein synthesis depends on the
sustained availability of dietary amino acids.

Key Words: muscle, protein synthesis, amino acids
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7  Important roles for L-glutamine in swine nutrition and
growth. G. Wu,* F. W. Bazer, G. A. Johnson, R. C. Burghardt, D. A.
Knabe, T. E. Spencer, X. L. Li, and J. J. Wang,Texas A&M University,
College Station.

L-Glutamine (Gln) has traditionally not been considered as a nutri-
ent needed in diets for livestock species or even mentioned in animal
nutrition textbooks. This is due to previous technical difficulties in the
analysis of Gln (free and protein-bound) and the unsubstantiated assump-
tion that animals can synthesize sufficient amounts of Gln to meet their
needs. Consequently, the current 10th version of NRC (1998) does not
recommend dietary Gln requirements for growing, gestating or lactat-
ing swine. This lack of knowledge about Gln nutrition has contributed
to suboptimal efficiency of global pig production. Because of recent
advances in analytical methods and biochemical research, Gln is now
known to be an abundant amino acid in physiological fluids (e.g., milk
and fetal fluids) and proteins (both plant and animal), as well as a major
fuel for rapidly dividing cells (including enterocytes and lymphocytes)

and a key regulator of gene expression. Additionally, GIn participates in
cell signaling via the mammalian target of rapamycin pathway, AMP-
activated protein kinase, extracellular signal-related kinase, Jun kinase,
mitogen-activated protein kinase, and nitric oxide. Exquisite integration
of these regulatory networks has profound effects on cell proliferation,
differentiation, metabolism, homeostasis, survival, and function. As a
result of translating basic research into practice, dietary supplementation
with 1% Gln maintains gut health and prevents intestinal dysfunction in
low-birth-weight piglets and early-weaned piglets, while increasing their
growth performance and survival. Also, supplementing 0.6% Gln to a
corn- and soybean meal-based diet between d 30 and 114 of gestation
ameliorates fetal growth retardation in gilts. Furthermore, adding 1% GIn
to a conventional diet enhances milk production by lactating sows. Thus,
adequate amounts of Gln in diets are necessary to support maximum
growth, development and production performance of swine.

Key Words: growth, physiology, requirement
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8 Feedlot performance and carcass quality of conventionally raised
lambs implanted with zeranol versus naturally raised lambs. S.
R. Eckerman*!2, G. P. Lardy!, M. M. Thompson?, B. W. Neville!, M.
L. Van Emon'?, P. T. Berg!, and C. S. Schauer?, ' North Dakota State
University, Department of Animal Sciences, Fargo, >Hettinger Research
Extension Center, Hettinger, ND.

Our objectives were to compare feedlot performance and carcass quality
of conventional and naturally raised lambs. Two-hundred 88 crossbred
lambs (34 + 0.1 kg) were assigned randomly to one of 12 pens (6 pens/
treatment) and fed a finishing ration for 112 d. Treatments were con-
ventional (CONV) or naturally raised (NAT). Naturally raised lambs
were fed 80% corn and 20% commercial supplement ad libitum (DM
basis; 87.9% TDN and 15.8% CP) with decoquinate included. The NR
lambs were not treated with antibiotics nor given growth promoting
implants. Conventional lambs were fed a similar ration, with decoqui-
nate, chlortetracycline and lasalocid included in the ration and were
implanted with 36 mg zeranol on d 28 and treated with antibiotics as
necessary, primarily for treatment of prolapse. Lambs were weighed
and feed refusals collected every 28 d. Lambs were harvested ond 117
and carcass data collected 24 h post chill. Data were analyzed using
the mixed procedures of SAS. Repeated measures was used to analyze
period effects for ADG, DMI, and G:F. Treatment x period interactions
were observed for ADG, DMI, and G:F (P < 0.01). From d 29 to 56,
CONYV lambs had increased ADG, DMI, and G:F (P <0.01) compared
with NAT lambs. However, ADG, DMI, and G:F were not different
between treatments (P > 0.06) for d 0 to 112. Naturally raised lambs
had greater rib eye area (P = 0.03), decreased body wall thickness (P =
0.05), and a greater percentage boneless, closely trimmed retail cuts (P
=0.05). More CONV lambs prolapsed rectally or vaginally (P =0.001;
8.3 vs 0%) which increased mortality (P = 0.01; 2.8 vs 0%). Lambs
managed utilizing antibiotics, implants, and ionophores may have
increased growth performance compared with lambs raised naturally,
but may have diminished carcass quality and are more susceptible to
prolapse and mortality.

Key Words: lamb, zeranol, naturally raised

9 Effects of rumen protected arginine supplementation on ewe
serum amino acid concentration, circulating progesterone, and
ovarian blood flow. C.S. Saevre*!2 J.S. Caton', J. S. Luther?, A. M.
Meyer!, D. V. Dhuyvetter?, R. Musser, J. D. Kirsch!, M. Kapphahn', D.
A.Redmer!, and C. S. Schauer?,! Department of Animal Sciences, North
Dakota State University, Fargo, *Hettinger Research Extension Center,
North Dakota State University, Hettinger;> University of Wisconsin River
Falls, River Falls,*Ridley Block Operations, Mankato, MN, >SODA Feed
Ingredients, LLC, Mankato, MN.

Objectives were to determine if rumen-protected arginine supplemented
to ewes on d 8 to 13 of the estrous cycle affected serum amino acid con-
centration, ovarian blood flow, and circulating progesterone. Nineteen
multiparous Dorset ewes (63.8 + 1.1 kg initial BW) were individually
housed and randomly allocated to 1 of 4 rumen-protected arginine
treatments: 0 (CON, n=5), 90 (90 ARG, n=4), 180 (180 ARG, n=15),
or 360 mg/kg BW supplemental arginine (360 ARG, n =5). Following
estrous synchronization, ewes were individually fed rumen-protected
arginine blended into 150 g ground corn, which was immediately fol-
lowed with 650 g of a pelleted diet (2.40 Mcal ME/kg and 12.9% CP,
DM basis) on d 8 to 13 of the estrous cycle. Jugular blood samples were
taken for amino acid and progesterone analysis. On d 12, color Doppler

ultrasonography was used to determine ovarian hemodynamics. Ewes
fed 360 ARG had greater serum arginine concentration than CON, 90
ARG, and 180 ARG on d 11 (175.5 vs. 153.2, 132.3, and 145.4 + 8.6
nmol/mL, respectively; P=0.01) and d 12 (166.4 vs. 142.7, 121.7, and
128.2 + 7.4 nmol/mL, respectively; P = 0.002). On d 11, arginine as a
percent of total amino acid concentration was increased in 360 ARG
compared with CON and 90 ARG (7.16 vs. 6.19, 5.70 + 0.34 nmol/mL,
respectively; P = 0.04). Total essential amino acid concentration was
elevated in 360 ARG compared with 90 ARG and 180 ARG (P = 0.08)
on d 12. Arginine supplementation increased peak systolic velocity in
the corpus luteum for 360 ARG and 90 ARG compared with CON (30.53
and 32.59 vs. 22.63 + 2.48 cm/s, respectively; P < 0.07). Flow time
(milliseconds) in the ovarian hilus and corpus luteum was increased in
360 ARG compared with all other treatments (P < 0.02 and P < 0.06,
respectively). Supplemental rumen-protected arginine had no effect on
serum concentration of progesterone (P > 0.50). Results indicate that
rumen-protected arginine supplemented to ewes at the rate of 360 mg/kg
BW may increase circulating serum arginine concentration, in addition
to increasing ovarian blood flow.

Key Words: arginine, ovarian hemodynamics, sheep

10 Effect of wet distillers grains with solubles on rumen bacterial
community profiles in individually fed cattle. L. N. Tracey*!, J.
Browne-Silval, C. H. Ponce?, J. B. Osterstock?, J. C. MacDonald?3,
M. Brown??, and S. L. Lodge-Ivey!,'\New Mexico State University,
Las Cruces, *West Texas A&M, Canyon, *Texas AgriLife Research,
Amarillo.

Despite the growing use of wet distillers grains with solubles (WDGS)
in the US, very few data are available that describe potential rumen
fermentation and microbial ecology alterations that may occur by feed-
ing higher concentrations of WDGS. The objective of this experiment
was to evaluate the effects of WDGS on ruminal bacterial communities.
Twenty-three steers that had been acclimated to steam-flaked corn finish-
ing ration (average BW =340+ 29.6 kg) were randomized and assigned
to one of 3 treatment groups. Cattle were individually fed via calan gates
once per day. Treatments were replacement of steam-flaked corn with 0,
30, or 60% WDGS (DM basis; n =7, 8, and 8, respectively). Ruminal
fluid was collected once per wk for 5 wk via esophageal tubing before
feeding. Samples were frozen and stored at —20°C for further analysis.
Ruminal fluid community DNA and 16S rDNA was amplified and
analyzed by denaturing gradient gel electrophoresis (DGGE). Cluster-
ing of DGGE banding patterns was normalized to an external standard
and compared based on binary and numerical coefficients of Dice and
Pearson, respectively. Binary banding patterns for all samples were
59.8% similar and total number of bands per sample was not influenced
by treatment (P = 0.96). Analysis of treatment dendrograms for binary
banding pattern revealed a decrease in similarity from 30 to 60% WDGS,
with 0% being intermediate (68.5, 71.2, and 59.2 + 7.09% for 0, 30, and
60% WDGS, respectively). Banding pattern similarity decreased during
the duration of the experiment (73.4, 80.4, 72.8, 60.0, and 61.9 £ 8.65%
for wk 1-5, respectively). Construction of dendrograms based on band
intensity resulted in a dramatic reduction (19.2 + 12.32%) of similarity
across treatments. These results indicate feeding high levels of WDGS
does not decrease the richness of the bacterial population but shifts in
individual bacterial community members do occur.

Key Words: wet distillers grains with solubles, cattle, bacteria
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11 Forage selection preferences by multiparous and primiparous
beef cows grazing native tallgrass range during winter. N. A. Sproul,*
L. W. Murray, J. R. Jaeger, D. A. Blasi, L. N. Edwards, G. J. Eckerle, L.
A. Pacheco, and K. C. Olson, Kansas State University, Manhattan.

Our objective was to evaluate diet selection preferences of 18 experi-
enced multiparous and 20 naive primiparous beef cows (9 and 2 yr old,
respectively) grazing dormant, native tallgrass pastures during winter.
The study was analyzed as a 4-period, 8-pasture (average size = 28 ha)
Latin rectangle. Predominant pasture forage species were Andropogon
geradii and Schizachyrium scoparium, which were grouped together for
analysis (BL); Bouteloua curtipendula (SO); Bouteloua gracillis, (BG);
Panicum virgatum (SG); Sorghastrum nutans (1G); Amorpha canescensi
(LP); Symphyotrichum ericoides (HA); Liatris punctata (DG); and Dalea
purpurea (PP). Animals were grouped randomly by parity status (n =
4 or 5) and grazed 1 of 4 assigned pastures during 4 consecutive 48-h
periods. Fecal samples were collected from each animal at the end of
each period. Range-plant fragments in fecal samples were quantified
using a modified microhistological technique; plant fragment prevalence
in fecal material was assumed to be equivalent to diet composition on
a DM basis. Primiparous cows selected more forbs and fewer grasses
(main effect of parity; P = 0.09) than multiparous cows. Multiparous
cows ate more (P =0.07) BL and less DG (P = 0.05) than primiparous
cows. Consumption of all forbs, PP, LP, and DG by both classes of cows
declined (P < 0.04) over time, while consumption of all grasses, BL,
and BG increased over time (P < 0.02), possibly indicating that forb
availability diminished over time. Occasional differences in consump-
tion of IG, SG, SO, and HA between primiparous and multiparous cows
occurred; however, differences were inconsistent (parity x period effect;
P <0.02) over time. Differences in diet selection patterns between mul-
tiparous and primiparous cows during a short-term winter grazing period
could be indicative of differences in long-term foraging strategies. We
interpreted these data to suggest that foraging strategies associated with
cow stayability may be related to selection preferences during periods
of poor forage quality.

Key Words: botanical composition, beef cows, grazing

12 Dry matter intake is repeatable over parities and residual feed
intake is negatively correlated with dry matter digestibility in ges-
tating cows. T. J. McDonald,* B. M. Nichols, M. M. Harbac, T. M.
Norvell, and J. A. Paterson, Montana State University, Bozeman.

Feed costs account for approximately two-thirds of total cash inputs for
cow/calf producers. Selecting cows that consume less DM, but maintain
production, would lower breakeven costs. The objectives of these 2
experiments were to determine repeatability of DMI over parities, cal-
culate residual feed intake (RFI), and examine the relationships between
RFI and diet DM digestibility. Nichols et al. (2010, these proceedings)
previously determined individual DMI for 120 gestating, primiparous
heifers in 2008. Twenty-four of these heifers that had the highest and
lowest DMI were selected for this 2009 experiment. Cows (3-yr-old, BW
=593 + 50 kg, second trimester gestation) were fed a diet composed of
74% grass hay and 26% grain-based supplement (104% of MP require-
ment) to determine the correlation of DMI per BW-7> between 2008 and
2009 when cows were in a similar gestational state. Diets were limit fed
at 12.7 kg DMecow™'sd"! using a GrowSafe system. Cows were adapted
to the diet for 10 d, followed by a 70-d trial to determine individual
feed intakes and weight gain. Residual feed intake was calculated as
the residual from the linear regression of DMI on BW-”> and ADG.
Dry matter intake per BW-”> was highly correlated (r = 0.71, P <0.01)
between first and second parities. Residual feed intake ranged from 4.46
kg/d to —4.58 kg/d. Immediately following Exp. 1, cows were fed for

an additional 5 d for collection of feces (Exp. 2). Grab samples were
collected daily at 0600 and 1800, and indigestible ADF was used to
estimate DM digestibility. Residual feed intake was negatively correlated
with DM digestibility (r = —0.51, P = 0.03, range = 62.6% to 74.2%)
but had no relationship with digestible DMI (P = 0.32). Results showed
that DM intakes were repeatable over parities, and as RFI increased,
DM digestibility of a forage-based diet decreased.

Key Words: residual feed intake, gestation, digestibility

13 The relative importance of weaning management and vacci-
nation history on performance by ranch-direct beef calves during
weaning and receiving. M. J. Macek*!, J. W. Iliff!, K. C. Olson', J. R.
Jaeger?, T. B. Schmidt?, D. U. Thomson', and L. A. Pacheco!, 'Kansas
State University, Manhattan, *Western Kansas Agricultural Research
Center, Hays, *Missisippi State University, Starkville.

Angus x Hereford calves (n = 437; average initial BW = 208 + 25 kg)
were stratified by BW, sex, and age and assigned randomly to 1 of 3
treatments that corresponded to length of time between weaning and
shipping to a feedlot: 45, 15 or 0 d. Within each weaning period length,
calves were assigned randomly to 1 of 2 bovine respiratory disease
(BRD)-vaccination treatments: vaccinated 14 d before weaning and
again at weaning (PRE) or vaccinated on the d of arrival at the feedlot
and again 14 d later (POST). On a common shipping date, calves were
transported 3 h to an auction market and held for 12 h. Calves were
then transported 1 h to a feedlot. Calves were fed the same diets ad
libitum throughout the study. Incidence of undifferentiated fever 15
d after weaning was greater (P < 0.01) for calves weaned 45 d before
shipping than for calves weaned 15 d before shipping; however, ADG
before shipping was greater (P < 0.01) for calves weaned 45 d than
those weaned 15 d. Incidence of undifferentiated fever and ADG before
shipping were similar (P > 0.66) between PRE and POST. Average
DMI before shipping by 45-d calves was less (P < 0.01) than that by
15-d calves. Also, DMI by PRE calves was less (P = 0.03) than that
by POST calves. Incidence of undifferentiated fever during receiving
was similar (P > 0.73) between weaning and vaccination treatments.
Calf ADG during receiving tended to be greater (P < 0.07) for 45- and
15-d calves than for 0-d calves. Receiving DMI increased (P < 0.01)
as number of d between weaning and shipping increased. Conversely,
the timing of vaccination did not affect (P> 0.51) ADG or DMI during
receiving. Growth efficiency was similar (P > 0.36) among weaning
and vaccination treatments. Weaning more than 15 d before shipping
did not improve health or growth of cattle that were moved from their
ranch of origin to a feedlot within 16 h and were not commingled with
market-sourced cattle. Pre-shipment BRD vaccination may not change
health or performance of ranch-direct cattle relative to BRD vaccination
deferred until feedlot arrival.

Key Words: health, preconditioning, weaning

14 Effects of sun-curing and harvest maturity on concentration and
protein-binding capacity of condensed tannins in sericea lespedeza
(Lespedeza cuneata). G.J. Eckerle*!, K. C. Olson!, J. R. Jaeger?, J.
L. Davidson?, T. K. Kraft!, and L. A. Pacheco!, 'Kansas State Univer-
sity, Manhattan, *Western Kansas Agricultural Research Center, Hays,
3Greenwood County Extension, Eureka, KS.

A study was conducted to evaluate the effects of sun-curing and harvest
maturity on concentrations of condensed tannins (CT) and protein-pre-
cipitable phenolics (PPP) in sericea lespedeza (SL). Samples of SL (n =
200 plants/sample) were collected from a single native tallgrass pasture
at 1 to 4-wk intervals from June 24 to October 11 that corresponded to
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single-stem, branched-stem, budding, flowering, and senescent stages of
plant phenology. Samples were divided randomly into 2 equal portions
that were either dried via sun-curing or were frozen immediately after
harvest and later freeze-dried. Total phenolics were extracted from dried,
ground SL samples using a modified methanol-extraction technique
and were analyzed for CT and PPP. Concentrations of CT in sun-cured
SL were less (main effect of treatment, P < 0.01) than that in fresh SL.
Concentration of CT in SL responded cubically (P < 0.01) over time;
CT was least during June and October and peaked from late July to
mid September. Peak CT concentration corresponded to the budding
and flowering stages of the SL life cycle. Concentrations of PPP in SL
also changed over time but the magnitude of the effect was influenced
by treatment (treatment x period, P < 0.01). Concentrations of PPP in
sun-cured SL responded cubically (P < 0.01) as the growing season
advanced; PPP was least during June and October and peaked during
July and August. In contrast, PPP in fresh SL increased quadratically
(P <0.01) over time, indicating that significant concentrations of PPP
remained in SL late into the growing season. Concentration of CT and
PPP in SL decreased dramatically during drying and storage. These
data may explain why sharp avoidance of SL by grazing livestock is
not generally observed when SL is fed in the form of sun-cured hay.
Understanding how drying and plant growth stage influence tannins in
SL could lead to more effective research models for the study of SL
intake by ruminants.

Key Words: condensed tannin, noxious weed, sericea lespedeza

15 Effects of gestational dietary metabolizable protein level and
dry matter intake on subsequent production traits in primiparous
heifers. B. M. Nichols*!, T. J. McDonald', M. M. Harbac', A. J.
Roberts?, and J. A. Paterson!, ! Department of Animal and Range Sci-
ences, Montana State University, Bozeman, 2USDA-ARS, Fort Keogh
Livestock and Range Research Laboratory, Miles City, MT.

The objective of this experiment was to determine if feeding 2 levels of
dietary metabolizable protein (102% vs. 119% of NRC requirements)
and biological variation in feed intake during the second and third
trimesters of gestation influenced subsequent production traits in prim-
iparous heifers. Two-yr-old Angus and Simmental x Angus heifers (n =
120, initial BW = 448 + 36 kg) had individual DMI determined using a
GrowSafe feeding system. Dietary treatments were based on approxi-
mately 85% grass hay and 15% supplement. Supplements contained
whole soybeans plus corn (102% MP) or dried distillers grains plus
soybean meal (119% MP) and each supplement was assigned to 2 pens.
Heifers were randomly assigned to one of 3 periods (P; 40 heifers/P)
followed by random assignment to one of 4 pens (10 heifers/pen). Diets
were fed at approximately 10.3 kg DMsheifer 'ed™!. After 35 d of intake
measurement, heifers were placed into adjacent pens and fed their diets
for an additional 50 (P1 and 2) or 82 d (P3). The next 40 heifers (P2)
were placed in the facility and DMI was again determined over 35 d.
Upon completion of the feeding trial, heifers were returned to the ranch,
managed as a single group, and production data were measured. Level
of dietary MP had no effect (P > 0.17) on calf birth weight, adjusted
205 d weight, ADG, age at weaning, cow BW at calving, proportion of
cows cycling at bull turnout, or proportion of cows which conceived.
Dry matter intake per unit of BW%73 (range = 0.057 - 0.187 kg/kg) did
not affect (P>0.17) any of the variables measured. Under the conditions
of this study, feeding MP in excess of NRC recommendations during
mid- to late-gestation did not enhance subsequent heifer productivity.
Heifers that consumed less DM/kg BW®7 produced similarly to heifers
that consumed more DM/kg BW®73.

Key Words: metabolizable protein, dry matter intake

16 Sampling bias when estimating adipocyte cellularity. G. D.
Cruz*!, J. A. Oliveira?, T. R. Famula!, and J. G. Fadel!, 'University of
California, Davis, 2Universidade Federal de Goids, Goidnia, Goids,
Brazil.

The objective of this study is to determine if a random adipose sample
would represent the overall cellularity mean within the Longissimus
dorsi at the 12th rib. Marbling is a major factor in the determination of
beef quality grades and is evaluated by appraisal of the Longissimus
dorsi at the 12—13th rib interface in the United States. Thus, a goal is to
increase marbling without negatively affecting carcass characteristics.
A common measurement of the development and distribution of adipo-
cytes is through cellularity, which involves measurements of size and
number of adipocytes. Current estimates rely on one sample obtained
from the muscle. To evaluate sampling bias, one muscle (2.54cm thick)
was divided horizontally into halves of 1.22cm and each half was
vertically divided in approximately 10 strips of various lengths for a
total of 20 strips. These 20 strips were placed next to each other and 10
were selected by choosing every other one. These strips were evenly
divided horizontally into a total of 89 samples. Twenty-five milligrams
of marbling fat were dissected from each sample and osmium tetrox-
ide technique was applied to estimate adipocyte cellularity. A random
number generator was used to choose 5 samples to represent the muscle.
The mean diameters of the samples were 72.4, 90.7, 77.0, 93.4, and
94.2 um and the overall mean diameter was 81.6 pum. The mean number
of cells for each sample was 2.73, 6.36, 1.38, 5.41, and 1.40 cells/g x
107 and the overall mean number was 2.59 cells/g x 107. The mean
diameter of each of the 5 samples was different (P < 0.01) from the
overall mean. Also, 3 of the 5 samples were different ((P < 0.01) from
the overall mean number of cells. In conclusion, sampling bias is the
major source of variation when estimating adipocyte size and number.
A sampling technique should be developed to reduce sampling bias and
increase the precision when estimating adipocyte cellularity. Currently
our laboratory is developing such technique.

Key Words: adipocyte cellularity, sampling bias, beef cattle

17 Effect of forage energy intake and supplementation on marbling
deposition in growing beef cattle. E. D. Sharman,* P. A. Lancaster,
G. G. Hilton, C. R. Krehbiel, and G. W. Horn, Oklahoma Agricultural
Experiment Station, Stillwater.

Glucose is the primary carbon source for fatty acid synthesis in intramus-
cular fat, whereas, acetate is primarily utilized by subcutaneous fat. Our
objective was to examine the effect of forage energy intake and type of
fermentation on marbling deposition by stocker cattle grazing dormant
native range (DNR) or winter wheat pasture (WP). Angus steer calves
(n = 68; 258 + 29 kg) were used in a completely randomized design
comparing 4 winter grazing treatments: (1) control, 1.02 kgehd!ed™!
of a 40% CP supplement to meet their DIP requirement while grazing
DNR; (2) control plus corn-based supplement at 1% BW while grazing
DNR; (3) WP at a high stocking rate (3.2 steers/ha) to achieve a low
rate of BW gain; and (4) WP at a low stocking rate (2.2 steers/ha) to
achieve a high rate of BW gain. Supplements were fed individually 5
d/wk during the 138-d winter grazing phase. Following winter grazing,
3 steers per treatment were randomly selected for intermediate harvest.
The remaining wheat pasture steers were transitioned to the finishing
phase, while the DNR treatments remained on summer pasture for 115
d before finishing. Steers were fed to a predicted backfat end point of
1.27 cm. During winter grazing, ADG was 0.19, 0.52, 0.68, and 1.37 +
0.03 kg/d (P <0.01) for treatments 1-4, respectively. Steers that grazed
WP had heavier HCW and larger REA (P <0.01) at intermediate harvest
than steers supplemented on DNR. Backfat was 0.03, 0.10, 0.17, and
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0.85+0.07 cm (P < 0.01) and marbling scores were 180, 217, 280, and
340+ 11.67 (P <0.01) for treatments 1-4, respectively. At harvest after
finishing, treatment 3 had a thicker backfat and smaller REA resulting in
higher YG (P <0.02) compared with the other treatments. There were no
differences in final marbling scores (423,428,427, and 425+ 14.92; P=
0.99, respectively). These data indicate that growing programs differing
in forage energy intake and type of fermentation can influence marbling
deposition at the end of winter grazing; however, final marbling scores
may not be affected when cattle are fed to a common fat end point.

Key Words: growing beef cattle, forage energy intake, marbling
deposition

18 Grazing patterns of Angus, Brangus and Brahman cows in the
Chihuahuan Desert. M. L. Russell,* D. W. Bailey, M. G. Thomas,
B. K. Witmore, and C. C. Bailey, New Mexico State University, Las
Cruces.

In extensive pastures, forage utilization may decrease due to limited
water sources. However, adapted breeds of cattle may facilitate an
improvement in grazing distribution by utilizing distant portions of
extensive pastures. A 2-yr study was conducted to evaluate grazing
distribution and quality of diet for Angus, Brangus and Brahman cows
in the Chihuahuan Desert during 3 seasons (winter, early summer and
late summer) using 3 pastures varying in terrain. Cows were tracked
with GPS technologies every 10 min for 10- to 14-d periods in each
pasture (3 periods per season). Pooled data from 7 cows of each breed
were evaluated in 2008 utilizing a Latin square design with breed as
the treatment and period and pasture as blocking factors (n =9). Breeds
were kept together during 2009 and evaluated for 10 to 14 d in each of
3 pastures during each season using breed and pasture as fixed effects.
When cows were rotated among pastures, fecal samples were collected
and analyzed using near infrared spectroscopy (NIRS) to estimate diet
quality. In 2008, CP content of diets was similar (P > 0.31) among
breeds during all seasons. Brahman cows regularly traveled greater
distances per day than Angus or Brangus cows during early and late
summer seasons in 2008 and 2009 (P < 0.05). Brahman cows traveled
12.4 + 0.6 km/d while Angus and Brangus traveled 7.2 + 0.6 and 8.3 +
0.6 km/d, respectively, during late summer 2009. In contrast, average
distance from water was similar (P > 0.59) among breeds during both
2008 and 2009, which suggests that distribution patters were similar.
Diurnal movement patterns sometimes differed among breeds. In late
summer 2009, Brahman cows (1.81 + 0.11) made more (P = 0.03) trips
to water each day than Angus (1.15 + 0.11) or Brangus (1.36 + 0.11);
however, during the winter and early summer in 2008 and 2009, trips
to water each day were similar (P > 0.48) among breeds. Spatial move-
ment patterns of Brahmans appeared to differ from Angus and Brangus,
however, no clear advantage in grazing distribution was observed for
any breed.

Key Words: breed, distribution, telemetry

19 Arginine supplementation does not alter nitrogen metabolism
of beef steers during a lipopolysaccharide challenge. B.H. Carter*!,
C. A. Léest!, G. G. Gilliam', B. C. Graham', J. A. Carroll?, C. T. Col-
lier?, and D. M. Hallford!, 'New Mexico State University, Las Cruces,
2USDA ARS, Lubbock, TX.

Demand for Arg is reported to increase during immune challenges. This
study evaluated effects of lipopolysaccharide (LPS) and abomasal Arg
infusion on N metabolism and immune response of 20 ruminally can-
nulated steers (369 =+ 46 kg BW) in a randomized block design. Each
block consisted of a 14-d adaptation, 1-d blood collection, and 5-d fecal

and urine collection. Steers were fed a diet (12.9% CP, 0.99 Mcal/kg
NEg) at 1.5% BW. Treatments (2 x 2 factorial) were AA solutions with
no Arg (-ARG) or 10 g/d Arg (+ARG), and sterile saline with no LPS
(-LPS) or 1 ug LPS (+LPS; E. coli 055:B5) per kg BW. The AA solutions
were abomasally infused (720 mL/d) from d 7 to 20; LPS solutions (100
mL) were intravenously infused (1 mL/min) on d 15. Rectal temperature
(RT) and blood samples were collected 0, 2, 4, 8, 12, and 24 h after LPS
infusion ond 15. No LPS x Arg x h or LPS X Arg interactions occurred
(P> 0.24). Cortisol, IL-6, and RT were greater (LPS x h, P <0.01) for
+LPS vs -LPS at 2, 4 (peak), 8 and 12 h (cortisol, IL-6). Tumor necrosis
factor-o was greater at 2 h, and haptoglobin was greater at 24 h in +LPS
vs -LPS steers (LPS x h, P <0.01). Plasma Ala was greater (LPS x h,
P =0.04) for +LPS vs -LPS at 2, 12, and 24 h. Plasma Met, Leu, Val,
Gln, and Orn of +LPS vs -LPS steers were greater (Met, Leu) or not
different (Val, Gln, Orn) at 0 h, not different at 2 and 4 h, lower at 8
(all) and 12 h (Met, Val, Gln, Orn), and either not different (Met, Val,
Orn) or greater (Leu, Gln) at 24 h (LPS x h, P <0.01). Plasma Thr, Ser,
Asp, Asn, and Glu were lower (LPS x h, P <0.02) for +LPS vs -LPS
at 2 (Asn), 4, 8, 12, and 24 h (Thr, Ser, Asp, Glu). Plasma Ile and Pro
were lower (LPS x h, P<0.01) for +LPS vs -LPS at 4, 8, and 12 h (Ile).
Plasma Lys, Tyr, and Trp were lower (P < 0.05) for +LPS vs -LPS, and
plasma Ala, Pro, and Orn were greater (P < 0.05) for +ARG vs -ARG.
The +LPS vs -LPS steers tended to have greater (P = 0.13) urinary N
excretion and lower (P = 0.11) N retention, and steers infused with
Arg had greater (P < 0.01) digested N and tended to have greater (P =
0.15) N retention. Abomasal infusion of Arg does not alter the effects
of LPS on N metabolism.

Key Words: arginine, lipopolysaccharide, steer

20  Calcium and phosphorus metabolism in finishing steers
supplemented with vitamin D;. J. S. Schutz*!, M. R. Genho?, J. A.
Scanga®, K. E. Belk!, G. C. Smith!, and T. E. Engle', ! Colorado State
University, Fort Collins, >Ascendant Partners, Inc., Greenwood Village,
CO, *Elanco Animal Health, Greenfield, IN.

Twelve Angus steers (435kg + 5.01) were used to determine the effect
of high dietary vitamin D5 (Vit D3) on Ca and P metabolism in feedlot
cattle. Steers were randomly assigned to one of 2 treatments: 1) 0.5 x 10°
IU of Vit Dyehd 'ed™! (0.5 Vit D3) or 2) 5.0 x 10 TU of Vit D3*hd !ed™!
(5.0 Vit D;) for 8 consecutive days. Steers were maintained on a basal
ration for 7 d, followed by 8 d of Vit D5 supplementation and then 5 d
of basal ration. Vitamin D3 was administered via a premix carrier imme-
diately before feeding the basal diet to assure complete consumption
of Vit Ds. Individual daily DMI, 24-h urine volume and fecal excretion
were recorded and sub-sampled daily for subsequent Ca and P apparent
absorption and retention determination. Jugular blood samples were
obtained before initiation of Vit D; supplementation, at the end of Vit D
supplementation, and 5 d following Vit D3 supplementation. Vitamin D5
supplementation increased (P < 0.05) serum concentrations of 25-OH,-
Vit Ds in both treatments. Steers supplemented with 5.0 Vit D3 had
greater (P < 0.05) serum concentrations of 25-OH,-Vit D5 than 0.5 Vit
Dj; supplemented steers. Serum Ca concentrations were higher in steers
supplemented with 5.0 Vit D; compared with 0.5 Vit D; supplemented
steers. Relative to baseline measurements for each treatment, apparent
absorption and retention of Ca were reduced (P < 0.05) in steers supple-
mented with 5.0 Vit D; but not altered in steers supplemented with 0.5
Vit D3. Apparent absorption and retention of dietary P were similar for
both treatments. Daily urine excretion increased (P < 0.05) from the pre-
supplementation period to the end of the Vit D3 supplementation period
and remained greater (P < 0.05) throughout the subsequent 5 d non-Vit
Dj; supplementation period relative to baseline excretion volumes in
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5.0 Vit D5 supplemented steers. Supplementation of feedlot steers with
5.0 million IU of Vit Dyehd 'sd ! increased serum Ca concentrations,
decreased Ca absorption, and decreased retention of Ca.

Key Words: vitamin D, calcium, phosphorus

21 Genetic and environmental influences on distribution patterns
of beef cattle grazing foothill rangeland. D.W. Bailey!, S. Marta*!,
D. Jensen?, D. L. Boss?, and M. G. Thomas!, \New Mexico State Uni-
versity, Las Cruces, >Montana State University, Havre.

A study was conducted in foothill rangelands of northern Montana to
determine the relative effects of genotype and environment (or early
learning) on grazing distribution. Based on 5 years of observations, 5
of 180 Hereford and Tarentaise crossed cows that used the highest and
steepest terrain (hill climbers) and 5 cows that used the most gentle
terrain near water (bottom dwellers) were used as donors for embryo
transfer. A single Al sire was used in these matings. Crossbred recipient
cows were classified as hill climbers (HC) and bottom dwellers (BD)
based on 4 years of observation from a separate herd of 98 cows. This
resulted in 2x2 factorial study with donor and recipient as the 2 factors
and HC and BD as the 2 levels within each factor. A total of 28 of these
cows were observed in late summer of 2009 when they were mature (4 to
6 years of age). Horseback riders recorded positions of cows during the
early morning when they were gazing for 10 d during the 6 weeks cows
were in the 336 ha study pasture. Elevation in the pasture ranged from
1184 to 1398 m and the average slope was 34%. Horizontal distance to
water, elevation, and slope of the recorded positions of each cow were
averaged together resulting in one value for each trait for each cow.
Donor (genotype), recipient (environment) and the donor*recipient
interaction were used as fixed effects in the statistical analyses. Distance
from water and slope use were not affected by donors, recipients or the
donor*recipient interaction (P > 0.20). Daughters of HC donors (1314
+ 7 m) used higher elevations (P = 0.04) than those from BD (1290 +
8 m), and cows raised by HC recipients (1315 + 7 m) also used higher
elevations (P =0.04) than cows from BD recipients (1290 + 8 m). Cattle
use of higher elevations in foothill rangeland appears to be influenced
to at least some degree by both genetic (donor dam -daughter relation-
ships) and environmental factors such as early learning (recipient dam
- daughter relationships).

Key Words: genotype, early learning, behavior

22 Propionibacterium acidipropionici P169 and glucogenic pre-
cursors to improve rumen parameters associated with low quality
forage. P. H. Sanchez,* L. Tracey, J. Browne-Silva, and S. L. Lodge-
Ivey, New Mexico State University, Las Cruces.

Cattle grazing dormant western rangelands tend to have a high ruminal
acetate to propionate ratio (A:P) and may have low tissue clearance of
acetate. Two studies were conducted to evaluate the effects of P. acidi-
propionici, P169 (P169) on VFA production, forage digestibility, and
rumen bacterial ecology. In Exp. 1, in vitro effect of P169 on IVDMD
and VFA production was evaluated in a 2 x 2 factorial arrangement of
treatments. Factors were substrate (dormant warm-season grass extrusa
or 50:50 Sudan:corn, DM basis) and P169 (with or without). In Exp.
2, 12 2-yr old, pregnant Brangus heifers (BW = 416 + 85 kg) were
assigned to 1 of 3 treatment (n = 4). All cattle were fed a basal ration
consisting Old World Blue stem hay at 1.5% BW 10 d before initiation
of treatment and for the duration of the experiment. Treatments were 1)
protein supplement (36% CP, 35% UIP of CP, DM basis, fed at 454 g/hd
per d; CON), 2) CON plus P169 (6 x 10'° cfu/hd, twice per d; P169), 3)
calcium-propionate supplement fed at 454 g/hd per d (36% CP, 53% UIP

of CP + 80 g calcium propionate; PROP). Ruminal fluid was collected
and analyzed for VFA, ammonia, pH and community DNA was extracted
for denaturing gradient gel electrophoresis (DGGE). Glucogenic poten-
tial of treatment was evaluated with an acetate tolerance test on d 49.
In Exp. 1, IVDMD, total VFA, acetate, propionate, and A:P increased
(P <0 0.001) in both extrusa and 50:50 with P169 addition. In Exp.
2, the only effect of P169 on rumen parameters was a 4.3% increase
in propionate (P < 0.02) over CON. Calcium-propionate supplement
increased propionate and decreased A:P by 7.8% and 5.9% respectively
(P <0.004) over CON. Similarity of bacterial populations between treat-
ments was evaluated with construction of a DGGE dendrogram using
the Dice coefficient and samples were 73.9 + 6.38% similar. Acetate
half-life did not differ by treatment (P = 0.49). These data indicate that
addition of propionate-producing bacteria to low quality forage diets
could be as beneficial as supplementing with a propionic salt.

Key Words: cattle, propionate, Propionibacterium acidipropionici

23 Effects of supplemental docosahexaenoic acid to ewes on lamb
production, immunocompetence, serum metabolites, and thermo-
genesis. J. L. Keithly,* R. W. Kott, J. G. Berardinelli, S. Moreaux, and
P. G. Hatfield, Montana State University, Bozeman.

Eighty twin-bearing Targhee ewes (ages 2 to 5 yr; 68.5 + 3 kg) were
stratified by age and assigned randomly to 1 of 2 supplemental treatments
to determine the effects of feeding algae containing docosahexaenoic
acid (DHA) to ewes during late gestation and early lactation on lamb
growth (from birth to 38 d), passive immunity (anti-Parainfluenza Type
3 titers), serum metabolites, and thermogenesis. Treatment supplements
were formulated to be isocaloric and isonitrogenous, and when fed at
the rate of 0.9 kg daily with a 10% CP and 58.1% TDN hay met the
CP and TDN requirements of a 70-kg twin-bearing ewe during late
gestation. Supplement treatments were: 1) 12 g/ewe daily of DHA Gold
(Advanced Bionutrition Corporation, Columbia, MD), in the form of
algal biomass (ALGAE), and 2) no DHA (CONTROL). Diets were indi-
vidually fed (40 ewes/treatment) daily during the last 30 d of gestation
and pen fed (6 pens/treatment, and 6 or 7 ewes/pen) during the first 38
d of lactation. One hour after lambing, twin-born lambs were weighed,
bled via jugular puncture, and placed in a 0°C dry cold chamber for
30 min. Lamb rectal temperature was recorded every 1 min. After cold
exposure, lambs were removed from the cold chamber, bled via jugular
puncture, and returned to their dam. Lambs were weighed and bled via
jugular puncture on the final day of the trial (38 d of age + 7 d). Lamb
sera were assayed for glucose, NEFA, cortisol, and anti-Parainfluenza
Type 3 (PI;) titers. There was a treatment by time interaction (P <0.01)
for lamb rectal temperature. Lambs born to ALGAE ewes had higher
(P = 0.09) rectal temperatures at 0 min compared with CONTROL
lambs, but rectal temperature did not differ (P> 0.11) at any other time
during cold exposure. Glucose, cortisol, NEFA, anti-PI; titers, and birth
weights did not differ between treatments. Lamb 38-d BW was greater
(P =0.03) in lambs born to CONTROL ewes than in lambs born to
ALGAE ewes. Supplementation of DHA during late gestation and early
lactation did not appear to benefit lamb production, or factors that may
impact production.

Key Words: docosahexaenoic acid, lamb production, thermogenesis

24  Sustainability implications of feedlot management prac-
tices. K. L. Cooprider,* F. M. Mitloehner, and A. L. Van Eenennaam,
University of California, Davis.

There is an increased consumer demand for animal products that have
been raised sustainably. This term has many definitions, but generally
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refers to some balance of environmental, social, and economic goals.
The use of biotechnologies that increase units of output (e.g., pounds
of meat) with the same or fewer inputs should be included in sustain-
ability assessments. The objective of this project was to quantify the
inputs (days on feed, kg feed fed and refused, ADG, health treatments)
and outputs (carcass measurements, greenhouse gas emissions) associ-
ated with 2 feedlot cattle management regimens: Never Ever 3 (NE3)
and conventional cattle (CON). The former treatment group received
no feed additives or implants, whereas the latter were implanted with
Synovex Choice (Fort Dodge) on d 1 and d 70, and were additionally
fed Elanco’s Rumensin (330 mg/head/day), Tylan (90 mg/head/day),
and for the 29 d before shipping Optaflexx B-agonist (254 mg/head/
day). Angus-cross steers were stratified by BW (n=104; 337 kg + 17)
and randomly assigned to 4 pens per treatment group. Amount of feed
fed per pen and refusals were recorded daily. Animals were shipped on
a constant average pen weight basis (Target 590 kg; actual 596 kg +
32 BW). The CON cattle had higher ADG (1.81 vs. 1.35 kg, P <0.01),
and were on feed fewer days (146 vs. 188 d, P < 0.01) than NE3. No
significant differences were observed in HCW or dressing percentage
between groups (P > 0.05), however CON carcasses had larger ribeyes
(87 vs. 80 cm?, P < 0.01), lower USDA marbling score (5.4 vs. 6.2, P
<0.01), backfat thickness (1.64 vs. 1.84 cm, P < 0.05) and yield grade
(3.38 vs. 3.95, P < 0.01) as compared with NE3. Overall, CON cattle
consumed 393 kg less feed in the feedlot (1250 vs. 1643 kg, P < 0.05).
Although additives resulted in additional costs in CON steers, cost of
feed per kg of gain was significantly lower ($1.12 vs. $1.35/kg, P <
0.05) relative to NE3. The use of implants and feed additives reduced
feed inputs and production resources required to produce a fixed amount
of output, with resultant environmental and economic sustainability
advantages.

Key Words: feedlot, sustainability, biotechnology

25 Effect of ram exposure on temporal patterns of progesterone
and metabolic hormones concentrations in 18-mo-old virgin Tar-
ghee ewes during the transition into the breeding season. R. B.
McCosh*!, E. M. Berry!, M. E. Wehrman', R. R. Redden!, R. W. Kott',
D. Hallford?, and J. G. Berardinelli', 'Montana State University, Boze-
man, 2New Mexico State University, Las Cruces.

The objective was to determine if ram exposure during the transition
into the breeding season altered progesterone (P4), cortisol, triiodothy-
ronine (T3), thyroxine (T4), T3:T4 ratios, prolactin (PRL) or IGF-1
concentrations in 18-mo-old Targhee ewes. Anestrous ewes were strati-
fied by residual feed intake (RFI) score (efficient; n = 12); middle; n =
12; inefficient; n = 12) and assigned randomly to be exposed to rams
(RE; n=18) or wethers (NE; n = 18). Ewes within exposure type were
assigned to one of 2 pens (1 male/9 ewes/pen); with 33 m separation
between RE and NE pens. Blood samples were collected from each
ewe by jugular venipuncture every other day for 20 d, beginning on the
first d of exposure. Samples were assayed for P4, cortisol, T3, T4, PRL,
and IGF-1. Resumption of luteal activity began earlier (P <0.05) in RE
than in NE ewes. There were no differences in patterns of cortisol, T3
or IGF-1 concentrations, or T3:T4 ratios between RE and NE ewes or
among ewes with efficient, middle, or inefficient RFI scores. There was
atreatment by day interaction (P <0.05) for T4 and PRL concentrations.
Concentrations of T4 in RE ewes decreased less rapidly and over a
longer interval before increasing by the end of the sampling period than
those in NE ewes. Concentrations of PRL were greater in RE than in NE
ewes 4 d after exposure but decreased over the next 12 d; whereas, PRL
decreased in NE ewes during the first 6 d then increased over the next
14 d. There was an exposure type by RFI score interaction (P < 0.05)

for BW change. Change in BW did not differ among NE and RE ewes
with medium or inefficient RFI scores. However, RE ewe with efficient
RFI scores showed a greater increase in BW over the 20-d experiment
than NE ewes with efficient RFI scores. Exposing 18-mo-old ewes to
rams accelerated resumption of luteal activity and altered T4 and PRL
concentrations during the transition into the breeding season. Further-
more, the ram effect appears to alter BW change in ewes with efficient
RFI scores differently than in ewes of lower RFI scores.

Key Words: ram biostimulation, seasonal anestrus, metabolic hor-
mones

26 Conjugated linoleic acid decreases prostaglandin synthesis in
bovine luteal cells. K. C. P. May,* G. Bobe, C. J. Mueller, and M. J.
Cannon, Oregon State University, Corvallis.

Feeding conjugated linoleic acids (CLA) improves reproductive per-
formance in dairy cows; however, the molecular mechanisms by which
CLA improves reproduction are not well understood. Therefore, we
evaluated whether the CLA isomers, trans-10, cis-12 CLA and cis-9,
trans-11 CLA altered synthesis of steroidogenic hormones in bovine
luteal cells by measuring concentrations of progesterone, PGE,, and
PGF,, in conditioned medium and expression of genes involved in their
synthesis. Confluent luteal cells from each of 4 cows were cultured in
0 uM (control) or 0.1 uM solutions of trans-10, cis-12 CLA and cis-9,
trans-11 CLA in varying ratios (1:0, 0:1, 1:1, 2:1, 1:2, 5:1, 1:5, 9:1,
or 1:9) for 48 h in the presence and absence of 1 uM of the adenylate
cyclase activator forskolin. Independent of CLA isomer and ratio, CLA
decreased, compared with control, hormone concentrations of prosta-
glandin F,, (62.6 + 10.5 vs. 50.4 £ 9.9 pg/mL; P = 0.003) and, in the
absence of forskolin, prostaglandin E, (61.2 + 11.3 vs. 36.1 + 10.1 pg/
mL; P <0.001) in cultured luteal cells, while no effect was observed
for progesterone (P = 0.94). Compared with control, CLA decreased
relative levels of COX-2 mRNA, a rate limiting enzyme in prostaglandin
synthesis, by 1.7 fold (P <0.001) and 3 B-hydroxysteroid dehydrogenase
mRNA, arate limiting enzyme in progesterone synthesis, by 1.4 fold (P
=0.008). Relative levels of PGE synthase and PGE, 9-keto-reductase
mRNA, both involved in prostaglandin synthesis, and steroid acute
regulatory protein and cytochrome P450 side chain cleavage mRNA,
both involved in progesterone synthesis, were not significantly altered
by CLA. In conclusion, a potential mechanism by which trans-10, cis-12
CLA and cis-9, trans-11 CLA may improve reproductive performance
in dairy cows, is by suppressing PGF,,, synthesis in luteal cells through
attenuating COX-2 gene expression.

Key Words: cattle, corpus luteum, progesterone

27 Camelina meal and crude glycerin as feed supplements for
developing replacement beef heifers. P. Moriel,* B. 1. Cappel-
lozza, V. Nayigihugu, K. M. Cammack, and B. W. Hess, University of
Wyoming, Laramie.

Two hundred and 4 (n = 99, yr 1; n = 105, yr 2) Angus X Gelbvieh
rotationally crossbred heifers were used in a 2-yr randomized complete
block designed (RCBD) experiment to determine the effect of feeding
camelina biodiesel co-products (meal and crude glycerin) on serum
concentrations of thyroid hormones and glucose, as well as on growth
and reproductive performance. Heifers were stratified by BW (297 +
5.8 kg) and randomly allocated to a pen that received bromegrass hay
plus 1 of 3 supplements (12.6% CP): control (50% ground corn and
50% soybean meal, as-fed); camelina meal (mechanically extracted);
glycerin (50% soybean meal, 33% ground corn, 15% crude glycerin, 2%
corn gluten meal; as-fed) for a 60-d period. Preprandial blood samples
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were collected via the jugular at d 0, 30 and 60 of the experimental
feeding period. On d 60, heifers were synchronized for estrus using a
2-shot PGF2a protocol; any heifer exhibiting estrus was bred via Al 12 h
after standing heat. Heifers not exhibiting estrus were given GnRH and
bred by Al on d 74. Data were analyzed as a RCBD using the MIXED
procedure of SAS with pen as a random effect for BW and reproduction
traits; serum parameters were analyzed as repeated measures. Dietary
treatment x sampling period interactions were not detected (P =0.17 to
0.87). Dietary treatment did not affect serum T, (P = 0.96), glucose (P
=0.59) or BW at d 30 or 60 (P > 0.40), but increased (P = 0.05) T; in
heifers fed camelina meal. Additionally, dietary treatment did not affect
the percentage of heifers detected in estrus before timed Al (P = 0.82),
first service conception rates of those heifers detected in estrus (P =
0.87), conception rates to timed Al (P = 0.19), or overall first conception
rates (P = 0.65). Heifers fed camelina co-products maintained growth
and reproductive performance comparable to heifers fed the control
supplement. Therefore, camelina co-products can replace conventional
corn-soybean meal supplements.

Key Words: beef heifers, supplementation, biodiesel co-products

28 Use of a portable near infrared spectrophotometer to predict
nutrient composition of feces from Holstein cattle fed high-concen-
trate diets. J. D. Allen,* D. R. Tolleson, L. W. Hall, C. D. Burrows,
G. Xie, and G. C. Duff, University of Arizona, Tucson.

Our objective was to evaluate the application of a chute-side near infra-
red spectrophotometer (NIRS) analysis to predict nutrient composition
of feces from Holstein cattle. Growing Holstein cattle (42 steers and 2
freemartin heifers; average initial BW = 220 kg) were fed either 86 or
90% steam-flaked corn-based concentrate diets (3 pens/diet with 7 to 8
animals/pen). Fecal samples were collected in plastic bags and scanned
within 2 h after collection using an ASD Field Spec NIRS unit (Boulder,
CO). Spectra were collected under ambient conditions using a contact
probe. Samples were then dried at 60°C, ground in a Wiley mill to pass
a 1 mm screen and analyzed for DM, CP, NDF and ADF. Calibrations
were developed using samples collected on d 0 and 28 with log 1/R
spectra in the 1,100 to 2,400 nm range. Partial least squares (PLS)
regression in SAS was used to develop calibrations. Cross validation
was employed to determine the number of PLS factors to use. Simple
regression was used to evaluate the relationship between observed and
predicted constituent values. Although regression values were moder-
ate for predicting CP (R? = 0.88) and fair for DM (R? = 0.68) and NDF
(R? = 0.62), prediction regression values for ADF were statistically
significant (P < 0.01) but not predictive (R? = 0.34). Our data indicate
that while our calibrations were variably successful, validations were
mostly unsuccessful (R < 0.4). Lack of validation success is most likely
due to small sample number and limited range of values. However,
this project has illustrated a relationship between NIR spectra and the
observed laboratory values for these constituents, and that the use of a
portable NIRS on-site may improve the nutritional management of a
commercial feedlot.

Key Words: NIRS, Holstein, nutrient composition

29 Effects of implant type and protein source on growth perfor-
mance of steers grazing summer pasture. C.P. McMurphy,* E. D.
Sharman, D. A. Cox, G. W. Horn, and D. L. Lalman, Oklahoma State
University, Stillwater.

Implants consistently increase performance 10 to 15% in grazing
cattle and supplemental protein is necessary in late summer when
forage is maturing and rumen ammonia-N is first limiting. Therefore,

a split-plot design was used to investigate the effects of implant type
and protein source on performance of steers grazing summer pasture.
Crossbred steers (n = 392; BW = 212 + 24 kg) were ranked by weight
and randomly assigned to 1 of 15 pastures and then randomly allotted to
implant treatment, within pasture. Supplement treatments were control
(no supplement), dried distillers grains with solubles (DDGS; 33% CP),
and cottonseed meal (CSM; 33% CP). Implant treatments were control
(no implant), Ralgro and Component TE-G. The grazing season was
126 d with supplementation beginning in late July. Steers were group
fed, within pasture, each wk on Monday, Wednesday and Friday at a rate
0f 0.95 kgesteer 'feeding™!. Data were analyzed using PROC MIXED
procedure of SAS where supplement treatment served as the whole-plot
and implant treatment served as the sub-plot. Orthogonal contrasts
were used to determine the effects of supplementation, supplement
type, implantation and implant type. Protein supplementation increased
(P < 0.05) BW and ADG by 12 and 0.16 kg, respectively. Compared
with CSM, DDGS improved (P < 0.05) ADG by 0.05 kg resulting in
improved supplement efficiency (2.39 vs. 3.49 kg of supplement per
kg of additional ADG for DDGS and CSM, respectively). Implantation
increased final BW (P = 0.02) and improved ADG 8.1% (P < 0.05)
during the first ~95 d, but implant type had no influence on rate of BW
gain during this period. During the final ~31 d of the grazing season
there was no difference in ADG for Ralgro and non-implanted steers,
while Component TE-G increased (P < 0.05) ADG by 0.08 kg. Steer
performance was enhanced when supplemental CSM was replaced by
DDGS. Furthermore, Component TE-G implants enhanced weight gain
further into the grazing season than Ralgro.

Key Words: implants, supplementation, grazing steers

30 The effect of morbidity on feedlot performance and carcass
quality in feedlot steers. K.J.Austin*', J. L. Seabrook!, T. E. Engle',
R. K. Peel!, C. M. McAllister!, B. W. Brigham', R. M. Enns', R. L.
Weaber?, H. Van Campen', G. H. Loneran?, J. L. Salak-Johnson*, and C.
C. L. Chase?, 'Colorado State University, Fort Collins, *University of
Missouri, Columbia,*West Texas A & M University, Canyon, *University
of lllinois, Urbana, >South Dakota State University, Brookings.

The objective of this project was to examine the effects of morbidity in
feedlot cattle on animal performance, carcass quality, and subsequent
carcass value. Performance and morbidity data were collected over a 2
year period (year 1 n = 1551; year 2 n = 1319). Steers were randomly
assigned to 9-head pens and fed a commercial feedlot ration for 230+ 5 d
(year 1 and year 2) with an average entry weight of 224 kg or 219 kg for
year one or 2, respectively. Body weight and ultrasound measurements
of ribeye area (REA), intramuscular fat (IMF) and backfat (BF) were
collected at 6day intervals between d0 and d180. Animal performance
data in conjunction with yield and quality grade measurements at the
time of slaughter were analyzed to determine impacts on performance
resulting from feedlot morbidity. Morbidity was defined as behavioral
and/or physical abnormalities observed during daily rounds (between
0700 and 0900), severe enough to warrant pharmaceutical treatment and/
or isolation pens from designated treatment pens. For year one, morbid-
ity was a source of variation for ultrasound BF and REA measurements
(P<0.01, P=0.02, respectively), and resulted in lower final live body
weight (P = 0.01). For year 2, morbidity was a source of variation for
final live body weight and hot carcass weight (HCW) (P < 0.01), and
calculated yield grade was marginally lower in morbid steers (P = 0.08).
Feedlot morbidity was a factor in reducing the performance and ultimate
carcass yield from the steers in this experiment.

Key Words: carcass characteristics, feedlot performance, morbidity
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31  Changes in hepatic gene expression in steers administered
high-S water with or without supplemental Mo. K. L. Kessler*!,
K. C. Olson?, C. L. Wright?, K. J. Austin!, and K. M. Cammack!,
YWniversity of Wyoming, Laramie, *South Dakota State University,
Brookings.

High-S water is associated with reduced performance, poor health, and
an increased incidence of polioencephalomalacia (PEM) in ruminant
livestock. Changes in expression of immune function and inflammatory
response genes have been shown in steers administered high-S water.
Our objective was to determine changes in hepatic gene expression
in steers administered low-S water or high-S water with or without
supplemental Mo. Yearling steers (n = 96) were randomly assigned to a
low-S water (LS; 375 mg SO4/L), high-S water (HS; 2,218 mg SO4/L),
or high-S water plus Mo (HSMO; 2,218 mg SO,/L; 100 mg Mo/kg DM)
treatment for 56 d. Body weights were recorded on d —1, 29, and 57,
and liver biopsies were conducted on d 57. Feed intake (as-fed basis)
was lower in HSMO steers than HS (P = 0.018) and LS (P = 0.002)
steers. Also, ADG was lower (P < 0.001) in HSMO steers than LS and
HS steers, with HS steers being intermediate. For real-time RT-PCR

analysis, RNA was extracted from liver tissues of 8 randomly selected
steers within each treatment. Genes selected for analysis included Reg1,
TGFp1,INHpPA, 162, TG2, and APP, all of which were affected by high-S
water in a previous study. Relative expression values were tested for
treatment differences using the GLM procedure of SAS. Expression of
TG2 tended to be greater in HS steers than LS (P = 0.08) and HSMO
(P =0.00) steers. However, 7G2 expression was not different between
LS and HSMO steers, indicating that Mo prevented the change in 7G2
expression induced by high-S water. Expression of APP was lower
in HSMO steers than both LS (P < 0.001) and HS (P = 0.04) steers.
No differences in APP expression were detected between LS and HS
steers, indicating that the downregulation of APP in the HSMO steers
was due to the Mo treatment, not the high-S water. No other changes
in gene expression were observed. Results from this study indicate
that hepatic gene expression is altered in response to high-S water
and possibly Mo treatment. Further work is needed to determine other
genes and metabolic pathways affected by high-S water consumption
in ruminant livestock.

Key Words: gene expression, sulfate water, beef cattle
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Symposium: National Extension Workshop: The Impact of Major Food Policy
Shifts on the US Food Supply and its Producers: Animal Welfare Issues

32 Washington Update.
Washington, DC.

R. D. Reynnells,* USDA/NIFA/PAS,

The 2010 Extension Special Recognition Award is presented to Greg
Martin, The Pennsylvania State University. Greg has been an inte-
gral part of the planning for the Poultry Science Association (PSA)
National Extension Workshop, member and Chair of the PSA Exten-
sion Committee and made significant other contributions to extension
programming. On October 1, 2009 the National Institute of Food and
Agriculture replaced the Cooperative State Research, Education and
Extension Service. Multi-state research committees are creating inno-
vative programs: the NCCC209 (Agricultural Bioethics) and NC1029
(Applied Animal Behavior and Welfare) collaborated on a USDA edu-
cational grant. A 5 year portfolio review for Plant and Animal Systems
was completed in 2009, but otherwise are conducted internally each
year. Areas of primary responsibility are: (Knowledge Area (KA) 306,
Environmental Stress in Animals; KA308, Improved Animal Products
(Before Harvest); KA315, Animal Welfare). The 2009 Southern Region
(Quadrennial) Poultry Extension Workshop, was held in Raleigh, NC,
(contact Ken Anderson, NC). Edgar Oviedo (NC) is the coordinator of
the 2010 National Poultry Waste Management Symposium. The 2009
Future Trends in Animal Agriculture symposium provided a balanced
discussion on what animal production and processing would and should
look like in 2030, and other animal welfare (AW) issues. The Council
for Agricultural Science and Technology scheduled their Food Animal
Agriculture Symposium for June, 2010. The annual Animal Welfare
Assessment Contest is open to undergraduate, graduate and veterinary
students at Land Grant and other universities, and was held at Michigan
State University. The contest focuses on AW and animal behavior areas,
and emphasizes the importance of collaboration between disciplines
and commodities to address AW and related issues. Bioethics (ethics as
applied to biological systems) is an important component of discussions
of AW and animal rights concepts and issues. Bioethics discussions help
us understand value-driven perspectives of members of society, and
proposed mandated restrictions regarding animal use.

Key Words: special recognition award, animal welfare, bioethics

33 The impact of major food policy shifts on the US food supply
and its producers: Animal welfare issues. J. Reynolds,* University
of California, Davis.

Major governmental policy shifts that have impacted the welfare of farm
animals in the US have included changes in farm subsidy programs,
milk price supports, subsidizing ethanol production and increasing
environmental regulations. These have had effect on the consolidation
of farm production and subsequent changes in animal housing and man-
agement. In the US many policies are determined by the private sector,
not the government. This has been the case with farm welfare issues.
Because our society prefers industries to set standards or regulations
the trend in the US has been for retailers of food products to work to
develop welfare standards tolerated by consumers. Examples using the
housing of poultry and sows and cattle tail docking and dehorning will
be discussed to illustrate the effects of governmental policy driving
consolidation and production efficiency and the attempts by retailers
to counteract the dissonance in animal welfare experienced by animals
and consumers.

34 Animal agricultural conflict as competing worldviews. W.
Jamison,* Cornerstone Public Relations, LLC, Tequesta, FL.

Animal Agriculture in industrialized nations has become the locus of
intense conflict regarding the proper role and treatment of animals. Most
analysis of the related animal welfare issues involves physiological,
behavioral, or economic research focused on confinement systems and
their impacts on the animal. Nonetheless, all of these analytic constructs
are socially derived in that the larger social and political context defines
what constitutes acceptable research and valid questions. However, this
paper argues that animal welfare can be better understood as a social
conflict between the competing worldviews regarding animals and their
roles in human life. Consumptive-instrumentalist worldviews accept
that animals and animal products will be slaughtered and consumed for
human benefit; hence animal welfare becomes a function of that reality.
Aesthetic-instrumentalist worldviews conversely understand the role of
animals as companions or in other aesthetic roles for human benefit,
hence animals are protected from consumptive uses. These 2 views are
irreconcilable in that consumptive-instrumentalism results in animal
death, while the goal of aesthetic-instrumentalism is the perpetuation
of animals for human benefit.

35 Update on the Guide for the Care and Use of Agricultural Animals
in Research and Teaching. J.J. McGlone*! and J. Swanson?, ! Texas
Tech University, Lubbock, *Michigan State University, East Lansing.

In January 2010, the third edition of the Ag Guide was published. The
first edition was in 1988 and the first revision was in 1999. The third
edition of the Ag Guide had 62 authors with expertise in each common
species of farm animal and from each major discipline of the animal
sciences. In addition, the authors represented the diversity of the FASS
membership and Veterinarians and Agricultural Engineers. This updated
Ag Guide is different in some meaningful ways. Previous editions used
the title of agricultural animals in agricultural teaching and research. The
title was changed by deleting the second use of the word agricultural. The
authors concluded that this Guide applies to care of agricultural animals
in any type of research and teaching (biomedical or agricultural). Two
new chapters were added: farm animal handling and transport, and envi-
ronmental enrichment. The husbandry and animal health chapters were
reorganized and expanded. Information on biosecurity and genetically
engineered animals was added. The scientific literature was updated in
each species chapter. The veal chapter was deleted and information in
calf husbandry was added to the beef and dairy chapters. The revised
Ag Guide suggests that all animal uses be understood and managed by
the institution, including field studies on commercial farms. The revised
Ag Guide will be a useful resource to people that conduct and oversee
research and teaching using agricultural animals.

Key Words: animal care, animal welfare, animal research

36 Update on horse slaughter. K. Martinson*! and T. Lenz?, ' Uni-
versity of Minnesota, St. Paul, >Pfizer Animal Health, Louisburg, KS.

Slaughter is the humane ending of an animal’s life under federal regula-
tion when the carcass is processed for food. Legislation surrounding
horse slaughter began in 2001 when a bill prohibiting the transport of
horses to slaughter was introduced. This bill was never taken up by the
House. In 2003 and 2004, The American Horse Slaughter Prevention Act
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(HR 857) was introduced to prohibit the slaughter of horses for human
consumption. A similar bill was introduced in the Senate (S 2352).
Both limited the methods available for euthanasia of horses, including
penetrating captive bolt, the method used at processing plants. Neither
bill moved out of committee. The Horse Slaughter Prohibition Bill (HR
503) was introduced in the House in 2005 and aimed to prohibit the
sale or transportation of horses to slaughter for human consumption.
A similar bill was introduced in the Senate (S 1915). In 2006, HR 503
passed the House, but was not taken up by the Senate. In 2007, HR 503
was reintroduced along with a new Senate bill (S 311). Both bills aimed
to end slaughter of the US horse for human consumption and prohibited
export to other countries. Neither bill has moved forward. In 2007, a
1949 TX law that prohibited the slaughter of horses was discovered
and enforced. That same year, IL bill HB 1711 was passed and banned
slaughter of horses for human consumption in IL. Both bills closed the

remaining horse processing plants in the US. In 2008, The Prevention
of Equine Cruelty Act (HR 6598) was introduced and aimed to impose
a fine or prison term for possessing, shipping, or transporting horses
or horse parts for human consumption. The bill was reintroduced in
2009 (HR 503) but has not been taken up by the House. In 2009, the
Senate ordered an investigation into the impact that banning US horse
slaughter has had on horse welfare and farm income. The study should
be released by March 2010. Some states have also introduced horse
slaughter bills. A consequence of banning equine processing has been
an increase in unwanted horses. In MN, the number of horses involved
in humane cases increased 411% between 2003 and 2008. This issue is
likely to influence development and content of future equine Extension
programs across the US.

Key Words: horse, slaughter, legislation
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Monday, July 12,2010

POSTER PRESENTATIONS
Animal Behavior and Well-Being: Livestock

M1 Rubber flooring impact on health of dairy cows. S.D. Eicher*!,
D. C.LayJr.!, I. D. Arthington?, and M. M. Schutz?, 'USDA-ARS, West
Lafayette, IN, *University of Florida, Ona, *Purdue University, West
Lafayette, IN.

Rubber flooring in dairies has become popular because of perceived
cow comfort. The objective of this longitudinal study was to evaluate
locomotion, stress, and immunity over the first 180d of each of the 1st
and 2nd lactations of cows assigned to free-stall housing with either
rubber (RUB) or concrete (CON) at the feed-alley of their housing.
Cows entered the experiment at d —60 before 1st (n = 30) lactation and
were observed over 2 lactations. Between lactations cows remained in a
straw bedded-pack dry-cow pen. Locomotion scores and blood samples
were obtained at approximately —60, —30, 0, +7 and weekly through d
+189 relative to calving throughout 2 lactations. Data were analyzed as
a completely randomized design with repeated measures. Chi Square
analysis was used to evaluate hoof pathologies. Cortisol responses were
only affected by d (P =0.05). White blood cell (WBC) counts increased
for CON cows compared with RUB cows after d 63 through 182. WBC
counts returned to similar counts of RUB cows over the dry period, but
quickly became greater than those of CON cows after parturition (9.0,
9.5,and 7.8, and 11.0, 8.8, and 13.0 x 10 cells/mL for RUB and CON
cows at d 142, parturition, and d 142 of 2nd lactation; treatment by d
interaction, P < 0.01). Neutrophil counts only tended to be affected by
d (P=0.10) and a weak trend (P =0.13) for a treatment by d interaction
was detected. Lymphocyte counts followed the pattern of WBC counts,
but only had a trend (P = 0.08) for a treatment by d effect (4.9, 5.1, and
5.3,and 6.8, 5.1, and 8.4 x 10° cells/mL for RUB and CON cows at d
142, parturition, and d 142 of 2nd lactation; treatment by d interaction,
P <0.01). Monocytes counts were not affected by treatment or time (P
>(0.10). Haptoglobin (treatment by d interaction, P = 0.15) and cerulo-
plasmin (week effect, P = 0.08) were not affected by treatment. Hoof
pathology was different by number of treatments that were required
(RUB =2.1 and CON = 1.4; P=0.03). Lame and sound classifications
were not different between treatments (P = 0.13). These data show that
flooring affected cow hoof and leg health and altered immune cell counts,
which may indicate an underlying chronic inflammation.

Key Words: innate immunity, rubber flooring, stress

M2 Rubber flooring impact on production and herdlife of dairy
cows. M. M. Schutz*! and S. D. Eicher?, ' Purdue University, West
Lafayette, IN, 2USDA- ARS, West Lafayette, IN.

Use of rubber flooring in dairies has become popular because of per-
ceived cow comfort. The overall objective of this longitudinal study was
to evaluate production, reproduction, and retention of first and second
lactations of cows assigned to either rubber (RUB) or concrete (CON)
flooring at the feed alley. Feeding system included headlocks; and cows
were fed once daily, with feed pushed up 5 times daily. Grooved concrete
cow alleys provided access to 2 rows of free stalls in each pen. Cows
entered the experiment at d —60 before 1st (n =13 for CON andn=17
for RUB) lactation and were observed over 2 lactations. Between lacta-

tions cows remained in a straw bedded-pack dry-cow pen. Production
and health data were recorded throughout both lactations. Date left was
recorded for each cow or considered to be 4 years after first calving for
cows still in the herd. Milk, fat, and protein; somatic cell scores (SCS);
and numbers of days open and inseminations were analyzed as linear
models using Proc Mixed of SAS. Explanatory variables in models
included fixed effects of treatment, age and year-season of calving,
and number of days open. Days from calving to exiting the herd were
analyzed separately by parity. RUB increased mature equivalent (ME)
fat (488 vs 432 kg), ME protein (364 vs 326 kg), and protein % (2.99
vs 2.81%) and persistency of the milk lactation curve (114 vs 106%)
(P <0.04) and tended to increase fat % (4.02 vs 3.70%) (P < 0.10) in
first parity. However, for second parity, CON increased ME fat (524 vs
432 kg) (P < 0.04) and tended to increase fat % (3.95 vs 3.49%) (P <
0.08). Treatment did not affect days of herd life from first calving, but
those cows calving a second time tended to remain in the herd more
days after second calving on CON (660 vs 368 d) (P < 0.08). Treatment
by parity interactions were confirmed in repeated records analyses.
These data indicate that flooring can influence production and herd life.
Rubber flooring for cow comfort may not be justified solely in terms
of yields and herd life.

Key Words: housing, production, rubber flooring

M3 Motivation to walk affects speed but not gait score in dairy
cattle. A.K. Barrientos*, M. A. G. von Keyserlingk, and D. M. Weary,
University of British Columbia, Vancouver, Canada.

Gait scoring systems have been developed as a tool to improve early
detection and treatment of lameness; however, a variety of confounding
factors including motivation to walk to toward an attractive resource
(such as fresh feed) may affect the way cows walk. Our aim was to vary
motivation to walk (by providing a food reward) testing the prediction
that increased motivation will a) increase walking speed and b) reduce
gait score (i.e., make lame cows appear sound). Eleven cows, scored
for presence and severity of hoof lesions and balanced for lameness,
were trained to walk individually down a 16 m test alley. Cows received
4 training sessions per day; during each session cows were randomly
assigned to either receive a food reward (from a feed bin visible from the
end of the alley) or not. After 5 d of training cows were tested using the
same procedure. Walking speed (m/s) was recorded electronically using
light sensors. Gait was scored using a 1-to-5 numerical rating system
(NRS; 1 =sound, 5 = severely lame) and a continuous 100-unit visual
analog scale (VAS) of 6 gait attributes (back arch, head bob, tracking-up,
joint flexion, asymmetric steps, and reluctance to bear weight). Cows
walked faster when they were given a reward than when they were
not rewarded (1.22 + 0.02 m/s vs. 1.01 £ 0.02 m/s, P < 0.001). This
increase in walking speed tended to be lower for cows with sole ulcers,
interdigital hyperplasia or both than for cows without these conditions
(0.16 = 0.04 m/s vs. 0.28 + 0.05 m/s, P = 0.08). Provision of a reward
had no effect on NRS (3.26 +0.04 vs. 3.34 + 0.04, P =0.20). However,
the food reward affected certain gait characteristics; cows had greater
back arch (54 £ 1 vs. 50 + 1, P = 0.01), but better tracking up (44 £+ 3

14 J. Anim. Sci. Vol. 88, E-Suppl. 2/J. Dairy Sci. Vol. 93, E-Suppl. 1/Poult. Sci. Vol. 89, E-Suppl. 1



vs. 53 £3, P=0.05), when provided a food reward. These results show
that motivation to walk affects walking speed and gait attributes likely
affected by speed (back arch and tracking up), but that overall gait score
remains consistent.

Key Words: lameness, locomotion, reliability

M4 Resting patterns of dairy cows and housing characteristics. A.
Bach*!2 and 1. Guasch!, ! Department of Ruminant Production, IRTA,
Caldes de Montbui, Spain, ICREA, Barcelona, Spain.

One hundred and 41 lactating Holstein cows (milk yield =37.1 £ 7.6
kg/d, DIM = 136 + 67 d) wearing a pedometer able to record daily
number of lying bouts and lying time were monitored for a period of 6 mo
to evaluate whether resting behavior was affected by the characteristics
of different pens within a farm. Cows were distributed in 8 different
pens holding an average of 67 + 14 cows with about 25% of the cows
in each pen wearing a pedometer. All cows received the same ration and
were milked 3 times daily. Average ratios of stalls and feedbunk per cow
were 1.0 = 0.22 and 1.12 £ 0.17, respectively. Average distance from
the neck rail to end the of the stall was 186 + 12.2 cm, and the diagonal
from the top of the neck rail to rear of the stall was 226 + 7.3 cm. Stall
design was not confounded with DIM, as several pens with different stall
designs had the same number of DIM. Resting activities were averaged
within pen, and a weighted regression analysis (including the proportion
of animals wearing a pedometer in each pen as a weighting variable)
with DIM as a covariate was used to determine associations between
different housing parameters and lying time across pens. Average resting
time was 11.4 £+ 0.98 h/d distributed in 15.5 + 2.2 bouts/d. Lying time
tended (P <0.10) to be positively correlated with DIM. The numbers of
stalls and feed bunk spaces per cow were positively correlated (r=0.98
and 0.74, respectively) with resting time. The distance between the neck
rail and the end of the stall and the diagonal from the top of the neck
rail to the end of the stall were also positively correlated (r = 0.69 and
0.72, respectively) with lying time. Stall curb height was negatively cor-
related (r=—0.87) with lying. Cows lying on stalls with 25 cm or lower
curb heights (50% of the pens) rested for 12.3 + 0.67 h/d and those on
stalls with curb heights above 25 cm rested 10.3 + 0.33 h/d. Providing
sufficient number of stalls and feedbunk space should improve lying
time. In addition, when designing stalls, an attempt should be made to
minimizing curb height and maximizing the diagonal between the end
the top of the neck rail and the rear end of the cubicle.

Key Words: behavior, lying, housing

MS  Short-term overcrowding did not affect the feed intake,
hygiene, or stress response of Holstein dairy cows. P. D. Krawe-
zel*12) L. B. Klaiber!, R. E. Butzler!, L. M. Klaiber!, M. P. Carter’,
H. M. Dann!, C. S. Mooney', and R. J. Grant!, "William H. Miner
Agricultural Research Institute, Chazy, NY, *The University of Vermont,
Department of Animal Science, Burlington.

Access to feeding and resting resources is critical to the welfare of dairy
cows. The objective of this study was to determine whether housing
Holstein dairy cows at stocking densities of 100 (1 cow per stall and
headlock), 113, 131, and 142% would affect the well-being (assessed
from dry matter intake (DMI), fecal cortisol metabolites and udder and
leg hygiene). Multiparous cows (n = 96) and primiparous cows (n =
40) were assigned to 1 of 4 pens (34 cows per pen) in a 4-row freestall

barn. Pens were balanced for parity, milk production, days in milk, and
somatic cell count. Treatments were imposed for 14 d using a4 x 4 Latin
square design. DMI was assessed at the pen-level over the final 3 d of
each period. Fecal cortisol metabolites were measured from samples
collected from the focal cows (n=12) in each pen on d 13 and d 14 of
each period. Udder and leg hygiene was assessed using a scale of 1-to-4
on the focal cows, who were groomed on d 1 of each period and scored
ond 14. Data were analyzed using MIXED procedure of SAS. DMI (26.4
+ 0.6 kg/d) was unaffected by treatment (P > 0.10). Cortisol metabolites
(3.2+0.2 ng/g; P=0.21) and udder hygiene score (1.8 + 0.1; P =0.99)
did not differ among treatments. Leg hygiene scores differed between
131 (2.5 +0.2) and 142% (2.8 + 0.2; P = 0.03). The mean score when
housed at 100 and 113% (2.6 + 0.2) indicated this observed difference
was not biologically meaningful. Overall, the results suggest that well-
being, as defined within this experiment, was not affected by short-term
overcrowding. However, further research is needed to determine if the
same responses are observed over longer durations.

Key Words: dairy cow, overcrowding, well-being

M6 Greater feed bin stocking density increases the social aggres-
sion of postpartum dairy cows. P.D.Krawczel*!2, D. M. Weary3, R.
J. Grant!, and M. A. G. von Keyserlingk®, ' William H. Miner Agricultural
Research Institute, Chazy, NY,’The University of Vermont, Department
of Animal Science, Burlington, 3Animal Welfare Program, University
of British Columbia, Vancouver, BC, Canada.

Beyond dry matter intake, feed bunk management practices that affect
feeding-related behaviors may influence the welfare of postpartum dairy
cows. The objective of this study was to determine the effects of feed
bin stocking densities of 100% (1:1, bin:cow), 133% (1: 1.33), 150%
(1:1.5), and 200% (1:2) on the feeding and social behavior of dairy cows
during the 3 wk after parturition. Two groups of multiparous, Holstein
cows (n =24) with no clinical illness were housed sequentially in a pen
containing 36 freestalls (freestall stocking density was 67%) and 18 feed
bins. The pen was managed as a dynamic group to keep stocking density
constant. Daily visits to the feed bin were recorded by an electronic
feeding system. Meals and total meal time (defined as time feeding
from bin plus time of within meal intervals) were calculated from the
bimodal distribution of the frequency of the intervals between visits to
the feed bins. Social behavior was defined as the number of successful
displacements from the feed bin. Displacements were recorded for 3
h following 6 consecutive deliveries of a total mix ration during wk 2
of each cow’s lactation. Data were analyzed as a randomized design
using the mixed procedure of SAS. The model included week as the
repeated measure for feeding behavior. Feed bin visits decreased after
wk 1 (P <0.001) and a treatment by week interaction was evident (P
= 0.03). Meals decreased (from 8.4 + 0.2 to 7.5 = 0.2 per day; P <
0.001) and total meal time increased (from 3.8 = 0.1 to 4.9 + 0.1 h/d;
P <0.001) from wk 1 to wk 3, but were not affected by treatment (P
> (0.80) or treatment by day interaction (P > 0.10). At 200%, cows
initiated more displacements (P < 0.03) and were involved in a greater
total number of interactions (P < 0.05) than the other treatments, but
were only displaced more (P = 0.04) than the 100% cows. These results
are consistent with earlier work on transition cows showing increased
aggressive interactions with overcrowding. Future work should consider
the role of freestall overcrowding or clinical illness on the response to
feed bunk competition.

Key Words: dairy cow, behavior, competition
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M7 Lying and standing behavior on farms using deep-bedded
versus mattress freestalls. K.Ito*, M. A. G. von Keyserlingk, and D.
M. Weary, University of British Columbia, Vancouver, BC, Canada.

Freestall dairy herds using mattresses experience a higher prevalence of
lameness than do herds using deep-bedded stalls. This difference may be
due to reduced comfort of mattresses as a lying surface, but the effects
of mattresses on lying and standing behaviors are not well understood.
The aim of this study was to compare lying and standing behavior on
commercial farms using mattresses with minimal bedding (MAT; n =
17) versus those using deep-bedded stalls with sand or sawdust bedding
(DB; n = 12). We have previously reported lameness prevalence for
these 29 freestall herds: 10.3% severe lameness (score >4 on a 5-point
gait scoring system) on MAT farms versus 4.6% on DB farms. Using
electronic data loggers attached to the hind leg, lying behavior of 48
+ 2 focal cows/farm were recorded at 1-min intervals for 5 d, from
which mean lying time (h/d) and the SD of lying time (h/d) among
cows within farm were calculated. Numbers of cows that were standing
fully inside stall, perching with only 2 feet inside stall, lying down in
stall, and feeding were counted on each farm during one farm visit 2
h before afternoon milking. Stall Standing Index (SSI) was calculated
as the percentage of cows in the pen not feeding that are standing or
perching in the freestall. Effect of stall base on each behavioral variable
was tested using a ¢-test. Lying time averaged 11.0 = 0.7 (mean + SD)
h/d, and did not differ with stall base (P = 0.5). However, the variation
(SD) in lying time was greater on MAT farms compared with DB farms
(2.1 £0.07 h/d vs. 1.8 + 0.08 h/d, respectively, P = 0.005). SSI at the
time of assessment was 21.6 = 1.9% on MAT farms compared with 12.0
+ 1.2% on DB farms (P < 0.001). In summary, farms using mattresses
have more variable lying times, and cows on these farms spend more
time standing and perching in the freestall.

Key Words: lameness, cow comfort, stall design

M8 Limit-feeding dairy heifers: Effects of feed bunk space and
provision of a low nutritive feedstuff. K. Stevenson, B. L. Kitts, A. M.
Greter, and T. J. DeVries*, Dept. Animal and Poultry Science, University
of Guelph, Kemptville Campus, Kemptville, ON, Canada.

The objective of this study was to examine the effects of feed bunk space
and provision of a low nutritive feedstuff on the behavior of limit-fed
dairy heifers. Twelve Holstein dairy heifers (391.1 £44.8 d of age; 415.4
+47.2 kg), divided in groups of 3, were exposed to each of 3 treatments
in a Latin square design with 7-d periods. The treatments were: 1) 0.68m
of feed bunk space/heifer (TMR-0.68), 2) 0.34m of feed bunk space/
heifer (TMR-0.34), and 3) 0.34m of feed bunk space/heifer with straw
(up to 2kg/animal/d) provided (TMR-S). All heifers were fed a TMR
at a restricted level (1.9% of BW), which contained (DM basis) 19.9%
haylage, 20.1% corn silage, 49.6% high moisture corn, and 10.4% pro-
tein supplement. Group DMI was recorded daily. Feeding behavior and
displacements from the feed bunk were recorded for the last 4 d of each
period. Data were analyzed in a general linear mixed model. Heifers
consumed more DM on the TMR-S treatment provided compared with
the TMR-0.68 and TMR-0.34 treatments (9.4 vs 7.8kg/d; SE =0.07, P
=0.001). Feeding time was also longer on the TMR-S treatment (147.7
min/d) compared with the TMR-0.68 and TMR-0.34 treatments (64.5
min/d; SE=5.5; P=0.005). Within the TMR-S treatment, feeding time
on straw was 80.4 min/d, thus the rate of consumption of only the TMR
was similar across all treatments. During the first 90 min following feed
delivery, when all TMR consumption occurred, very little time (4.0 +
1.6 min) was spent consuming straw on the TMR-S treatment. During
that 90-min time period, the frequency of displacements from the feed
bunk was similar (SE = 2.4; P = 0.5) between the TMR-0.68 (13.0),

TMR-0.34 (13.2), and TMR-S (15.1) treatments. For the TMR-S treat-
ment, heifers displaced each other 8.7 times per day during the rest of
the day while consuming straw. As result, there was more competition
at the feed bunk on the TMR-S treatment over the course of the day as
compared with the other treatments (23.8 vs. 13.1; SE=2.9; P=0.05).
The results suggest that neither increased feed bunk space, nor provi-
sion of a low nutritive feedstuff, will reduce competition for, or slow
consumption rates of, a limit-fed TMR.

Key Words: limit-feeding, dairy heifer, feed bunk space

M9 Effect of feed type exposure on diet selection behavior of dairy
calves. E.K. Miller-Cushon* and T. J. DeVries, Dept. of Animal and
Poultry Science, University of Guelph, Kemptville Campus, Kemptville,
ON, Canada.

Dairy cattle exhibit characteristic feeding behavior patterns which may
be influenced by early experiences. The objective of this study was to
determine how early exposure to different feed types affects diet selec-
tion behavior (sorting) of dairy calves once fed a mixed ration. Eight
Holstein bull calves were randomly assigned at birth to a feed exposure
treatment: 1) concentrate (CONC) or 2) hay (HAY), offered ad libitum.
All calves received 8L/d of milk, incrementally reduced after 4 weeks to
enable weaning by the end of wk 7. After milk weaning, all calves were
fed a mixed ration containing 60% concentrate and 40% chopped hay
(as is basis) for 9 weeks. Intake was recorded and calves were weighed
3x/week. Daily samples of fresh feed and orts from each calf were taken
biweekly to determine dry matter intake (DMI), and duplicate samples
were taken on wk 8, 12, and 16 for particle size analysis. The separator
had 3 screens (19, 8, and 1.18mm), producing long, medium, short, and
fine particle fractions. Sorting of each fraction was calculated as actual
intake as a percentage of predicted intake. Sorting values >100% indicate
sorting for, while values <100% indicate sorting against. Data were
analyzed using a repeated measures mixed model. CONC calves tended
to have higher DMI than HAY both pre-weaning (0.49 vs. 0.16kg/d; SE
=0.12; P =10.09) and post-weaning (3.3 vs. 2.6 kg/d; SE = 0.21; P =
0.06). Pre-weaning weights were similar (P = 0.4) but CONC calves had
higher weights post-weaning (118.1 vs. 104.6 kg; SE =4.0; P =0.05).
Initially after weaning, calves sorted for familiar feed; CONC calves
sorted for short particles (126.4 + 4.6%; P < 0.01), which were mainly
concentrate, while HAY did not (94.2 + 8.5%; P = 0.3). HAY calves
tended to sort for long particles (113.4 £ 10.6%; P = 0.08), which were
solely hay, while CONC calves sorted against them (56.4 + 12.6%; P
<0.01). By wk 12, sorting was similar between treatments (P > 0.15),
with both CONC and HAY calves sorting (P < 0.01) for short (117.4 +
3.0, 120.5 £ 2.7%) and against long particles (62.4 £ 6.8, 54.4 + 4.9%).
The results indicated that feed familiarity affected initial diet selection
post-weaning, but did not have any lasting effect.

Key Words: feed selection, dairy calves

M10 Lying time and animal activity after surgical castration of
Holstein bulls recorded with pedometers. S. Marti*!, M. Devant',
and A. Bach!?, ! Department of Ruminant Production, IRTA, Barcelona,
Spain,2ICREA, Barcelona, Spain.

The aim of this study was to evaluate the effect of surgical castration on
lying time and animal activity. A pedometer was placed in the left hind
leg of 86 animals (27 bulls, 29 steers castrated at 3 mo of age, and 30
bulls castrated at 8 mo of age during the study) randomly chosen from a
total of 132 animals (initial age =232 + 4.4 d). Animals were allocated
in 6 pens (2 pens for each treatment). The study started 5 d before bulls
were surgically castrated and finished 10 d after. Each pen had one
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computerized concentrate feeder (GEA SurgeWestfalia, Germany), one
straw feeder, and one drinker. Animals received concentrate and straw
ad libitum. Daily lying time and average number of steps per hour were
automatically recorded using a pedometer (E.N.G.S. Systems, Alma-
gor, Israel). The statistical model included gender, day and their 2-way
interaction, as fixed effects, and pen as a random effect. An interaction
(P <0.05) was observed between treatment and day in lying time. From
castration day until 5 d later, surgically castrated bulls spent a lesser
amount of time lying (10.1 + 1.88 h) than bulls and steers (12.7 + 0.65
hand 13.2 +0.89 h, respectively). Steers activity (48 + 5.0 steps/h) was
54% lesser (P < 0.01) than that of bulls (106 + 5.0 steps/h). Activity
was also affected (P < 0.001) by an interaction between treatment and
day. Bulls castrated at 8 mo of age showed a reduced activity above
the first 3 d after castration (69 + 5.5 steps/h) being lesser than that of
bulls (109 + 22.7 steps/h) but greater than that of steers castrated at 3
mo of age (43 + 6.2 steps/h). Lying time is reduced during the 5 d fol-
lowing surgical castration. Bulls are more active (steps/h) than steers,
and activity of steers decreases immediately after castration and for at
least 10 d after castration remains lesser than that of bulls.

Key Words: beef, behavior, pedometers

M11  Dairy cattle welfare assessment in 25 farms in southern
Brazil. G. B. Bond*!, A. Ostrensky?, R. Almeida', and C. F. M.
Molento!, 'Universidade Federal do Parand, Curitiba, PR, Brazil,
2Pontificia Universidade Catdlica do Parand, Curitiba, PR, Brazil.

The objective of this study was to assess the main welfare indicators
for lactating cows in 25 dairy farms in southern Brazil. The participat-
ing farms used confined or semi-confined systems, and had a median
of 164 (min. 78, max. 480) lactating Holstein cows with a mean daily
production of 28.5 + 4.1 kg/cow. The visits occurred during the morn-
ing or afternoon milking, when a sample of 20% of the lactating cows
was selected for locomotion scoring for locomotion scoring (0-good,
1-imperfect, 2-impaired, 3-severely impaired). After milking, other
sample of 20% of the lactating cows was selected at the free stall. The
animals were then observed for claw overgrowth (0 =normal, 1 =mildly
overgrown, 2 = severely overgrown), hock lesions (0 = healthy, 1 = hair
loss, 2 = abrasion), hock swelling (0 = healthy, 1 = mildly swollen, 2
= severely swollen) and hygiene score (1 = clean, 2 = slight manure
splashes, 3 = demarcated plaques of manure, 4 = confluent plaques of
manure). The data was analyzed through descriptive statistics using the
FREQ procedure of SAS. Most animals (47.7%, min. 0, max. 63.9%)
had imperfect locomotion and 7.6% (min. 0, max. 20%) presented
the most severe degree. Some of them (6.1%, min. 0, max. 30%) had
overgrown claws, and hock lesions were observed in 41.7% (min. 15%,
max. 65.4%) of the cows; 7.2% (min. 0, max. 34,8%) of the animals had
severely swollen hocks. Regarding the hygiene score, 10.7% (min.0,
max. 52.9%) had excessively dirty sides (scores 3 and 4), 40.9% (min.
0, max. 81%) had excessively dirty hind limbs and 19.3% (min. 0, max.
50%) of the cows showed excessively dirty udders. The welfare indica-
tors recognized internationally can also be used in Brazilian intensive
dairy farms. The animals studied face important animal welfare issues,
and preventive measures should be taken to avoid them. Further studies
are needed investigating the causes of the specified problems to improve
animal welfare assessment.

Key Words: cows, lameness, incidence

M12  Correlations between production traits and dairy cattle
welfare indicators in 19 farms in southern Brazil. G.B.Bond*!, A.
Ostrensky?, R. Almeida', and C. F. M. Molento!, ! Universidade Federal
do Parand, Curitiba, PR, Brazil,*Pontificia Universidade Catdlica do
Parana, Curitiba, PR, Brazil.

The objective of this study was to analyze the correlation between animal
welfare and production indicators for lactating cows in 19 dairy farms
in southern Brazil, during the winter of 2009. The studied farms used
confined or semi-confined systems, and had a median of 211 (max. 480,
min. 80) lactating Holstein cows with a mean daily production of 33.6
+ 10.4 kg/cow. The visits occurred during the morning or afternoon
milking. A sample of 50 lactating cows per herd was selected, according
to their position in the milking parlor, for locomotion scoring (0-good,
1-imperfect, 2-impaired, 3-severely impaired). After milking, another
sample of 50 lactating cows was selected at the free stall. The animals
were then scored for claw overgrowth (0—normal, 1-mildly overgrown,
2-severely overgrown), hock lesions (0—healthy, 1-hair loss, 2-abrasion),
hock swelling (0-healthy, 1-mildly swollen, 2-severely swollen) and
hygiene score (1—clean, 2-slight manure splashes, 3-demarcated plaques
of manure, 4-confluent plaques of manure). The correlations were ana-
lyzed through Kendall Tau-b correlations in SAS (the CORR procedure).
The correlations show that low BCS was associated to overgrown claws
and to higher milk yield (—0.153, P <0.01 and —0.186, P <0.01). Also,
later lactation was associated to higher BCS (0.184, P <0.01). Severe
hock lesions were associated to swollen hocks (0.402, P < 0.01). The
cow hygiene indicators for 3 separate body parts are highly correlated.
The correlations between cow dirtiness (side, hind limb and udder) and
milk production were positive (0.132, 0.164 and 0.136, respectively, P
< 0.01). Later lactation was associated to less milk yield (—0.308, P <
0.01) and to cleaner sides and hind limbs (—0.123 with sides, —0.124
with hind limbs, P <0.01). There was no clear association between lame-
ness and milk production. Higher locomotion scores were associated to
more lactations in lifetime (0.229, P < 0.01). The correlations between
animal welfare indicators and productive traits were generally low, but
many are statistically significant. Other studies are needed, correlating
indicators such as lameness and cow hygiene.

Key Words: dairy cows, milk yield, lameness

M13 Effect of food restriction on the behavior of penned goats
kids. D. Oliveira, I. A. M. A. Teixeira*, S. F. Souza, M. J. R. Paranhos
da Costa, K. T. Resende, A. G. Pascoa, O. Boaventura Neto, and T. F.
V. Bompadre, Universidade Estadual Paulista/UNESP, Jaboticabal,
SP 14884900, Brazil.

The aim of this study was to evaluate the behavior and welfare of pre-
weaned goat kids submitted to feed restriction. To adjust the period of
observation, a preliminary trial was carried out to evaluate the circadian
rhythm of 3 male Saanen kids. Direct way (video cameras) observations
were conducted to evaluate the frequency and length of the behaviors.
Data were analyzed using Rayleigh’s Test of Uniformity (Oriana
software). Based on the analyses of the circadian rhythm trial, 6 h of
observation were defined per day: 10 am., 11 am., 12 am., 1 p.m., 3
p-m., and 4 p.m. Once established the hours for behavioral evaluation,
27 35 d-old goat kids (males, females, castrates) were subjected to 3
nutritional levels: without restriction (ad libitum), intermediate restric-
tion (25%) and severe restriction (50%). The individual feed intake
was daily recorded and the behavior observations were determined
considering 11 categories (feeder, water drinker and pen interaction;
reaction to human; active and passive social interaction; standing;
lying; movement; bipedal and self-grooming). The evaluations were
based on the frequency and length of the behaviors, totalizing 702 h
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of observation. Data were analyzed as a 3x3x3 factorial arrangement
(period of observation x nutritional level x sex) using PROC MIXED.
DMI was lower than what is commonly reported for kids at similar age
(8 g/day of DM), and there were not significant differences between
nutritional levels (P =0.47) and sex (P = 0.27). Kids subjected to severe
feed restriction were less reactive to human and showed less reaction
to external stimuli, staying in standing position for longer periods (£ =
3.71; P=10.04). Kids in this treatment also showed apathy and depres-
sion, indicating impaired welfare. All animals presented stereotypes.
However, females were more sensitive to restrictive conditions, biting
pen bars more often and for longer periods than other animals. This
study showed that feed restriction affected animal welfare, which calls
attention to the consequences in adopting such technique.

Key Words: behavior stereotype, chronobiology, dairy goat

M14 Effect of metabolizable energy levels on the feeding behavior
of Santa Inés sheep. R. M. Fontenele*, E. S. Pereira, P. G. Pimentel,
M. S. de Souza Carneiro, A. B. Selaive Villarroel, and J. G. L. R. Filho,
Federal University Ceard, Fortaleza, Ceard, Brazil.

The objective of this study was to evaluate the feeding behavior of Santa
Inés sheep fed different levels of energy (2.08, 2.28,2.47 and 2.69 Mcal/
kg DM) in diets. Twenty lambs, average weight of 13 kg + 0.56 kg and
age 50 d, confined in individual pens with concrete floor and provided
with feeders and drinkers. The animals were weighed, identified and
treated for ecto and endoparasites, then distributed in 4 experimental
treatments with different levels of metabolizable energy (2.08, 2.28,2.47
and 2.69 Mcal/’kg DM) in a randomized block design with 5 replica-
tions. The roughage used was the Tifton 85 hay. Since the experimental
variables were subjected to ANOVA and regression using the Statistical
Analysis System and Genetic - SAEG. Feeding time, expressed in h/
day, decreased linearly (P = 0.02) with the increase in energy levels of
experimental diets (5.83, 5.87, 4.85 and 4.77 min/day, levels 2.08, 2.28,
2.47 and 2.69 Mcal/kg DM, respectively). With regard to leisure time,
there was a linear increase (P = 0.03), recording the values of 5.10, 5.65,
6.14 and 6.50 min/day, to levels 2.08, 2.28, 2.47 and 2.69 Mcal/kg DM,
respectively. However, rumination, feeding efficiency (g DM/h and g
NDF/h), and rumination efficiency (g NDF/h), were not affected (P >
0.05) by levels of energy in diets. However, the efficiency of rumina-
tion (g DM/h), decreased linearly (P = 0.007) with increasing energy
levels in diets, recording values of 5.10, 5.65, 6.14 and 6.50 h/day, for
the levels 0f2.08, 2.28, 2.47 and 2.69 Mcal/kg DM, respectively. It was
observed that the total mastication time (min/day), too, was influenced
(P=0.02) the energy levels of the experimental diets, with linear effect,
with values of 15.56, 14.63, 13, 78 and 13.08 min/day, for the levels
2.08, 2.28, 2.47 and 2.69 Mcal/kg DM, respectively. As for variables
such as frequency of regurgitation, frequency of mastication, frequency
of mastication and regurgitation of mastication time per regurgitation
were not affected (P > 0.05) by levels of energy in the diets.

Key Words: lamb, roughage:concentrate ratio, ruminants

M15 Evaluation of feed behavior traits in beef heifers using a
GrowSafe intake measurement system. E. Mendes*, G. Cartens,
and L. Tedeschi, Texas A&M University, College Station.

The objective of this study was to evaluate the use of an electronic feed
intake system to quantify feeding behavior traits in beef heifers. Feed
intake and feeding behavior data were recorded in 32 heifers (initial BW
= 285 kg) fed a high grain diet (3.1 Mcal ME/kg DM) for 81 d while
confined to a pen equipped with 4 GrowSafe 4000E feedbunks (2-s read
rate). Time-lapse video was used to record observations of individual

bunk visits for 10 heifers over 3 consecutive d. Bunk visit frequency
(BVF) and duration (BVD) were computed using software (DAQ4000E
ver. 9.22) at parameter settings (PS) of 30, 60, 100, 150 and 300 s,
which defines maximum duration between transponder hits for a new
event (default = 300 s). Meal frequency (MF) and duration (MD) were
computed from BV data using a meal criteria as 5 min. Daily BVF and
BVD data were split into 4 6-h periods for statistical comparison with
observed video data using 2, mean square error of prediction (MSEP),
mean bias (MB), accuracy (Cb), and corrected Akaike’s Information
Criterion (AIC). Observed BVF and BVD (mean + SD) were 12.8 +9.1
events and 18.0 + 12.1 min/6-h period. As PS increased from 30 to 300 s,
BVF decreased (16.6,12.7,11.9, 11.6 and 11.4 events/6-h, respectively)
and BVD increased (13.4, 16.0, 17.0, 17.7 and 18.3 min, respectively).
Statistical analyses revealed that PS of 60 and 100 s generated predicted
BVF data most similar to observed data (0.91 and 0.88, 0.1 and 0.2,
0.01 and 0.13, 1.0 and 0.9, and —218 and —192 for r2, MSEP, MB, Cb,
and AIC, respectively), while PS of 100 and 150 s generated predicted
BVD data that were most similar to observed data (0.91 and 0.91, 0.2
and 0.2, 0.13 and 0.01, 1.0 and 1.0, and —203 and —201 for r2, MSEP,
MB, Cb, and AIC, respectively). Meal frequency and duration computed
from BV data was minimally affected by PS. These results suggest that
BVF and BVD computed with a PS of 100 s most accurately predicted
observed feeding behavior traits, which were on average 94 and 95%
of observed BVF and BVD, respectively.

Key Words: feeding behavior, intake

M16 Feeding behavior and ruminal acidosis in beef cattle offered a
total mixed ration or dietary components separately. D. Moya*!, A.
Mazzenga?, L. Holtshausen?, G. Cozzi%, L. Gonzalez*, S. Calsamiglia',
D. Gibb?, T. McAllister?, K. Beauchemin?, and K. Schwartzkopf-
Genswein®, 'UAB, Barcelona, Spain,>*UP, Padova, Italy,3Agriculture
Canada, Lethbridge, Canada,*U of Manitoba, Winnipeg, Canada.

Eighty continental crossbred beef heifers (414.9 +37.9 kg BW), includ-
ing 16 ruminally cannulated, were used in a 52-d experiment conducted
as a complete randomized block design, to asses if, when allowed to
select their own diet, heifers would choose a proportion of ingredients
that prevents drops in ruminal pH and improves the rumen environ-
ment. Treatments were: TMR (85% barley-grain, 10% corn silage);
free-choice diet (FCD) (BGCS) of barley-grain (BG) and corn silage
(CS); FCD (BGDG) of BG and wheat distillers grain (DG); and FCD
(CSDG) of CS and DG. Animals were housed in groups of 10 in 8 pens
equipped for automatic recording of feeding events 24 h/d, allowing
for the calculation of individual feeding behavior. Cannulated heifers
were fitted with an indwelling pH probe to record ruminal pH every 60s.
Data were summarized as mean pH, and area under the curve (AUC)
with pH lower than 5.8. Ruminal samples were taken from cannulated
animals 2 h post-feeding on d 4 and 42, for determination of VFA.
Data were analyzed with a mixed model which included treatment,
time and their interactions as fixed effects and pen as a random factor.
Heifers fed TMR had lower (P < 0.05) meal length, time, and size than
those fed FCD. Cattle fed BGCS and BGDG increased (P < 0.05) the
proportion of BG intake over the trial up to 80 and 70%, respectively,
by increasing (P < 0.05) eating rate and maintaining (P> 0.10) feeding
duration of BG, and increasing (P < 0.05) eating rate but decreasing (P
< 0.05) feeding duration of either CS or DG. Even with these changes,
ruminal pH and VFA profile was not different (P > 0.10) over the trial
or compared with TMR. Cattle fed CSDG (P > 0.10) maintained DG
intake at 60% over the trial, and had greater (P < 0.05) mean ruminal
pH, AUC, and acetate to propionate ratio than those fed other treatments.
Finishing feedlot cattle fed FCD including BG as an option consume
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similar ingredients and have intake and ruminal fermentation profiles
similar to those fed TMR.

Key Words: beef cattle, acidosis, feeding behavior

M17 Association between facial hair whorl and temperament in
noncastrated male cattle Bos taurus and Bos indicus. R.Rivas*!?,
A. Schmidek?, E. N. Andrade®?, F. D. Resende?, G. R. Siqueira®, M. H.
Faria, and R. O. Ro¢a’, ! Centro Universitdrio da Fundagdo Educacional
de Barretos - UNIFEB, Barretos, SP, Brazil, 2Agéncia Paulista de Tecno-
logia do Agronegécio - APTA, Colina, SP,Brazil,3Universidade Estadual
Paulista Julio de Mesquita Filho - UNESP, Botucatu, SP, Brazil.

Studies have associated cattle temperament with the presence and loca-
tion of facial hair whorls in these animals. The objective of this work was
to investigate the relationship between facial hair whorl and temperament
during weighing crate. Seventy-three noncastrated males were used (Bos
taurus and Bos indicus — Angus and Nelore), aged between 20 to 22 mo.
The animals were classified into 4 categories according to the location
and presence of hair whorl: above the eye, at eye level, below the eye
or absent upon entry into a handling crush. All animals were submitted
to the same type of housing and handling. The first weighing crate was
done 21 d after at the beginning of feedlot. Later, they were done every
21 d, always after a 12 h fasting period. Temperament was evaluated
during weighing crate, according to the tension shown in the first 5 s
after closing the gates to the scale. The animals were classified as relaxed
or tense, based on the speed of movements and muscle tone. Response
variables of hair whorl and temperament were evaluated through Spear-
man correlation in SAS. There was no significant association between
facial hair whorl and temperament (P > 0.05). Most animals (90.4%)
were classified as tense during evaluations. The absence of whorl was
observed in 57.1% of relaxed animals and 43.9% of tense animals did
not show hair whorls. Hair whorl at eye level was observed in 42.9%
of relaxed animals and 31.8% of tense animals. There were no relaxed
animals among those with hair whorls above and below the eye. The
location of facial hair whorls did not prove to be an applicable tool
in the identification of temperament in noncastrated male cattle (Bos
taurus and Bos indicus).

Key Words: bovine, Nelore and Angus, temperament

M18 Comparison of adrenal responsiveness to corticotropin-
releasing hormone (CRH) in Angus and Brahman steers of divergent
temperament. K. O. Curley Jr.*'2 J. A. Carroll’, R. C. Vann*, R. D.
Randel!, and T. H. Welsh Jr.!, ' Texas AgriLife Research, College Sta-
tion, *Texas AgriLife Research, Overton, 3USDA ARS, Lubbock, TX,
*MAFES, Raymond, MS.

The objective of this study was to compare adrenal activity after pitu-
itary stimulation with exogenous CRH, in cattle of differing tempera-
ment and breedtype. Using a combination of exit velocity, the rate at
which cattle exit a squeeze chute and traverse a fixed distance (1.83
m), and pen score, a subjective assessment of cattle’s behavior toward
a handler, we identified the 10 calmest (C) and 10 most temperamental
(T) weaned calves from a Brahman (B) and an Angus (A) herd. Blood
samples were collected via indwelling jugular cannula for a period of 6
h pre- and 6 h post- administration of CRH (0.1 pg/kg BW). Sampling
intervals were 15 min throughout the 12 h except for the initial 30 min
of the post-challenge period when the sampling intervals were 5 min.
Serum cortisol concentrations were determined by RIA. MIXED model
repeated measures ANOVA was conducted for a factorial analysis of

(1) time and breed, within temperament, or (2) time and temperament,
within breed, effects on hormone concentrations throughout the duration
of blood sampling. Additionally, the GLM was utilized for ANOVA of
adrenal response parameters. During the initial 3 h of sampling an effect
(P<0.01) of breed was present in only the calm animals, as the A steers
maintained higher cortisol concentrations than the B steers. Baseline
cortisol concentrations were affected (P <0.01) by both breed (A=16.7
+2.7; B=9.7 + 1.2 ng/ml) and temperament (=182 +2.5; C=8.7+
1.3 ng/ml); no breed by temperament interaction was present. During
the post-challenge sampling period there was a time by temperament
interaction (P < 0.005) observed within each breed. Only a breed effect
(P < 0.005) on peak stimulated-cortisol concentrations (A = 35.1 +
1.7; B = 28 + 1.3 ng/ml) was observed. However, only temperament
influenced (P < 0.01) the amplitude of the cortisol response (C =22.3 +
2.1; t=14.1 + 2.0 ng/ml). Thus, cattle characterized as temperamental
exhibit an endophenotype of a higher basal secretion of cortisol coupled
with a blunted adrenal response to exogenous CRH. The genetic bases
of variation in endophenotype and temperament warrant investigation
in cattle.

Key Words: adrenal, cortisol, temperament

M19 Evaluation of temperament on pregnancy rate in beef embryo
recipient cows. S.S. Jennings*!, K. J. Stutts!, C. R. Looney?, and T.
H. Welsh Jt.3, '\Sam Houston State University, Huntsville, TX,?OvaGenix,
Inc., Bryan, TX, 3Texas AgriLife Research, College Station.

The objective of this study was to determine if temperament had an effect
on pregnancy rate (PR) of recipient females to embryo transfer (ET).
Multiparous cows (n = 57) of various breed compositions were used as
recipient females. Donor and recipient females were synchronized using
a vaginal insert containing progesterone in combination with estradiol
17B and prostaglandin F,o. Embryos were non-surgically collected 7
d after insemination and transferred to recipients the same day as fresh
embryos, or were frozen-thawed embryos preserved in ethylene glycol.
At the time of ET, cows were assigned a temperament score of 1 to 5 (1
= docile and 5 = aggressive) based on the cow’s behavior while being
confined in the chute. Following transfer of the embryo, 10 mL of blood
was collected via coccygeal venipuncture to determine serum cortisol
concentration to assess each cow’s stress response to handling at the
time of ET. Serum concentration of cortisol was quantified by RIA.
Pregnancy exams were conducted using transrectal ultrasonography at
least 21 d post transfer to determine PR. Cortisol data were analyzed
using one-way ANOVA and PR was analyzed by chi-squared analysis
using the frequency procedure. Pearson correlation coefficients were
used to determine the relationship between PR and cortisol concentra-
tion. There was no effect of temperament score (P = 0.36) on PR to
ET and no relationship between PR and serum cortisol concentration
(r = 0.18). Recipients that were assigned temperament scores of 4 or
5 had a higher mean serum cortisol concentration (31.1 ng/mL) than
recipients assigned scores of 1 to 3 (22.9 ng/mL) but this difference
was not significant. Results of this study indicate that temperament of
recipient females does not have a significant effect on PR to ET nor is
there a correlation between PR and stress response of the recipient at
the time of ET as indicated by serum cortisol concentration immediately
following ET.

Key Words: temperament, recipient females, embryo transfer
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M20 Ingestive behavior and physiological parameters of cross-
breed heifers under different feeding schedules. R.A.S.Pessoa*!, F.
M. Silval, M. A. Ferreira', M. Azevedo!, L. H. S. Gomes!, E. C. Silval,
J. G.R. Cunha', A. S. S. Filho?, D. C. Santos?, and J. C. V. Oliveira?,
YWniversidade Federal Rural de Pernambuco, Recife, Pernambuco,
Brasil, *Instituto Agronémico de Pernambuco, Recife, Pernambuco,
Brasil.

The objective was to evaluate the physiology variables and ingestive
behavior in heifers under different feeding schedules. The maximal
and minimal temperatures in the period ranged from 25.8 to 31.4°C
and 21.3 to 23°C, respectively. Five crossbreed housed heifers were
used, with average live weight of 250 kg and age of 24 mo,ina 5 x 5
Latin square design. Each experimental period lasted 15 d, 10 d being
for the adaptation of the animals to the diet and 5 d for data collecting.
The animals were fed a TMR twice daily, and the diet was composed
of 70% forage (41% of cactus pear and 29% bermudagrass hay) and
30% concentrate (14% soybean meal, 13.5% of corn meal and 1.5%
mineral mixture) twice a day. The first meal was provided at 7:00 for
all animals. The treatments consisted by different feeding schedules of
the second meal (12:00; 14:00; 16:00; 18:00 or 20:00 h). The physiol-
ogy variables were record 2 h before and 2 h later of the second meal
(treatment). The ingestive behavior was record in a period of 24 h, in
intervals of 10 min. The data were submitted to ANOVA using the SAS.
The different feeding schedules affect the respiratory frequency and the
rectal temperature after the meal, which decreased with the hours (61.0
to 40.8 movements/minute and 39.0 to 38.5°C for respiratory frequency
and rectal temperature, respectively). The ingestive behavior was not
affected by the treatments, with average of 822, 396 and 222 min/day
for total time resting, total time ruminating and total time feeding,
respectively. Overall, different times of feeding changed respiratory
frequency and rectal temperature, whereas it did not affect the ingestive
behavior of the crossbreed heifers.

Key Words: heifers, meal, feed management

M21 Influence of exercise on feedlot performance and carcass
characteristics in steers. B. J. Howell*!, J. R. Brethour?, and T.
Noffsinger3, !Fort Hays State University, Hays, KS, >Agricultural
Research Center, Kansas State University, Hays, 3Production Animal
Consultants, Benkelman, NE.

Cattle in feed yards are not commonly exercised beyond the confines of
their pen, with the exception of possibly one or 2 re-implant events. The
objective of this experiment was to investigate the effect of regular exer-
cise on animal performance and carcass characteristics. Angus crossbred
steers (n = 189) were stratified by initial body weight and ultrasonically
measured carcass characteristics, and assigned randomly to 2 treatment
groups (control vs. exercise) with 3 replications per treatment (n=31 hd/
replication). The exercise treatment protocol consisted of daily exercise
for 5 d upon arrival, followed by alternate day exercise for the next
10 d, and then exercise 2 times/week for the remainder of the feeding
period. The total feeding period was 124 d for replication 1, and 166 d
for replications 2 and 3. Cattle in exercise treatment pens were allowed
to exit their pen into a feed alley of an area approximately 67 x 13 m for
15 min and were then returned to their pen. The control animals were not
removed from their pens with the exception of ultrasonic measurement
of longissimus muscle characteristics. No differences (P > 0.05) were
observed between treatments for average daily gain, dressing percentage,
backfat, calculated yield grade, marbling, proportion grading Choice,
or kidney, pelvic and heart fat. Under the conditions of our study, this
exercise treatment strategy did not affect feedlot average daily gain or
carcass characteristics.

Key Words: exercise, beef cattle, feedlot

M22 Lack of magnetic orientation of beef cattle. M. Erikson*, E.
Leduc, R. Prince, and G. Gallagher, Berry College, Mount Berry, GA.

Recently published research suggests cattle and deer orient themselves
toward the magnetic poles when grazing or at rest. However, this study
was based on evaluation of satellite images with stringent criterion
for data inclusion. We hypothesize that if orientation of cattle was not
random, it could be due to environmental influences. Therefore, the
objective of this study was to determine if pastured cattle exhibited
orientation preferences and if that orientation could be attributed to
environmental factors. Photographs of beef cattle (n = 585) on the
Berry College campus pastures, were taken twice per week from Jan
20, 2009 — Feb 21, 2009, during the day between 0700h — 1100h (n =
283) by digital camera and at night between 2000h — 2200h (n = 279)
using a FLIR thermal camera. Compass readings were obtained for
each photograph using visible landmarks as points of reference to verify
orientation of each photograph. Temperature, wind speed, and humidity
were also recorded for all photographic events. Cattle orientation was
determined by placing a transparent 360° grid, divided into 8 sectors
on each image. Each sector was comprised of a 45° region bisecting
respective primary directions of N (Sector 1), E (Sector 3), S (Sector
5) and W (Sector 7). Remaining sectors represented NE (Sector 2), SE
(Sector 4), SW (Sector 6) and NW (Sector 8). Orientation of each animal
was assigned to a sector based on the direction of the head relative to the
longitudinal direction of the body. Chi-squared analyses were conducted
under the assumption that animal orientation within each sector would
be similar (12.5%) among the 8 sectors. Results indicated a larger (P <
0.05) than expected (21.0%) orientation in Sector 2 (NE) and less than
expected (6.6%; P<0.05) in Sector 1 (N). No differences (P> 0.05) were
found in orientation among the other sectors. These results suggest little
evidence to support the concept of North — South cattle orientation as a
result of the earth magnetic field or local environmental conditions.

Key Words: magnetic poles, cattle orientation

M23 Effect of cattle liner microclimate on core body temperature
and shrink in market-weight heifers transported during summer
months. M. Bryan*'2, K. Schwartzkopf-Genswein', T. Crowe?,
L. Gonzalez?, and J. Kastelic!, 'Agriculture and Agri-Food Canada,
Lethbridge, Alberta, Canada,*University of Saskatchewan, Saskatoon,
Saskatchewan, Canada,’University of Manitoba, Winnipeg, Manitoba,
Canada.

Market weight heifers (n = 452; BW 619 + 22 kg) were transported
in one of 5 compartments within a cattle liner on 10 journeys (940
km) during summer months to study the effect of trailer microclimate
during transit (T) and stationary (S) periods on core body temperature
(baseline—journey temperature; ACBT) and live weight loss (loading
weight-unloading weight; LWL) in market weight heifers. Microcli-
mate measurements included temperature (Temp; °C) and temperature
humidity index (THI). The trailer ceiling (TC) of all 5 compartments
was fitted with a total of 45 temperature/humidity data loggers. A single
data logger was also placed intravaginally in a subset of 10 heifers/liner
to obtain core body temperature 2 d before transport (baseline), as well
as during the entire journey until the time of off-loading. The same
heifers also had a data logger affixed to their ear tag (ET) to determine
the temperature at animal level. Data was analyzed with a mixed model
considering the fixed effects of cattle liner, compartment and day as
repeated measure, as well as the random effect of compartment x day
and all possible interactions. Temp was greater during S than T (23.35
and 20.32 + 0.44; P < 0.0001) and also greater for ET than TC (23.20
and 20.48 + 0.43;P < 0.0001). ACBT was greater during S than T (P
< 0.0001) with values of 0.36 and 0.19 + 0.06°C, respectively. Trailer
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THI did not have an impact on ACBT (P> 0.10). However, a significant  stationary and can negatively impact animals during summer transport.
positive relationship (P < 0.03) was observed between THI and LWL.  The impact may be more severe on journeys that have long stationary
There were no differences (P > 0.02) in LWL among compartments.  periods.

Trailer microclimate is variable according to location (animal level vs

ceiling) within a compartment and whether the truck is in transit or is Key Words: cattle, transport, microclimate
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Animal Health: Inflammation, Infection, and Stress

M24 Natural resistance-associated macrophage protein (Nramp1)
and goat health. Y. Ahmed, M. Worku*, H. Mukhtar, and R. Noble,
North Carolina Agricultural and Technical State University, Greens-
boro.

The objective of this study was to determine how Nramp1 expression
may be associated with disease states in the goat. Natural resistance-
associated macrophage protein (Nrampl) is expressed exclusively in
professional phagocytes. Expression of Nrampl affects host innate
immunity to intracellular bacteria because of its ability to transport
divalent cations in late endosome/lysosomes. Studying the association
of the NRAMP1 gene and innate immune response to pathogens may
aid in understanding and enhancement of goat genetic resistance to
pathogens. Clinically healthy Boer, Spanish and Spanish-Boer cross
goats (n = 60) from the NC A&T Small ruminant unit were used. Fecal
samples were evaluated for levels of Haemonchus and Coccidia using
McMaster slides. Blood samples were evaluated for packed cell volume
and white blood cells Differential count. The FAMACHA score body
condition score, body weight, body temperature, and age were recorded.
Genomic DNA was extracted from blood (n = 12 goats)on FTA cards
according to the manufacturer’s protocol. RNA was extracted using the
ZR Whole-Blood Total RNA Kit. RNA samples were reverse-transcribed
and the cDNA was obtained using the Ambion-Retroscript as per the
manufacturer protocol. Specific primers for Nrampl and GAPDH as
loading control were used for RT PCR. Data were analyzed using SAS
ANOVA and an independent sample #-test. Nramp1 was expressed with
variability among animals. Identification of Nramp1 in genomic DNA
was not affected by breed. However, Nramp1 expression was signifi-
cantly increased with increased fecal coccidia egg counts (P < 0.05) but
was not affected by fecal Haemonchus egg counts (P = 0.0677).

Key Words: NRAMP-1, goat, pathogen

M25 Identification of serum biomarkers in poultry with leg
problems. K. S. Rasaputra*!2, R. Liyanage', J. O. Lay Jr.!, and N.
C.Rath?, ' University of Arkansas, Fayetteville, *Agricultural Research
Service/ USDA, Fayetteville, AR.

Disease induced changes in tissue metabolism is often reflected in the
blood; therefore, serum chemistry is conventionally used for diagnosis
of health problems. Being the structural and functional basis of tissues,
changes in the serum protein profiles are of considerable interest as bio-
markers. Tibial dyschondroplasia (TD), caused by the failure of growth
plate to form bone results in lameness causing significant economic loss
to the poultry industry. Serum markers could identify poultry susceptible
to these problems aiding in better genetic selection. Thus, the objec-
tive of our study was to identify serum protein differences in normal
and diseased birds for use as biomarkers. Similar to other applications
involving serum, identification of serum protein biomarkers is hindered
because of few high abundant proteins. We used combinatorial peptide
ligand library based “Proteominer” beads to enrich low abundant
proteins and study their differential expressions in serum. Serum was
collected from 6 wk-old chickens with and without leg problems and
processed through the proteominer column to deplete the high abundant
and enrich the low abundant proteins. Equal amounts of proteins from
both groups were subjected to 2D gel electrophoresis. The Coomassie
blue stained protein spots in the gels were analyzed using Melanie
software to identify differentially expressed proteins in both groups.

The protein spots were subjected to in gel trypsin digestion followed
by MALDI peptide mass fingerprinting for protein identification. The
results showed that proteominer resulted in enrichment of several new
protein spots and depletion of some of the high abundant proteins. The
Coomassie stained gel showed 50 protein spots of which 21 spots were
identified. Melanie analysis showed 4 differentially regulated proteins
in the diseased condition. Two spots corresponding to immunoglobulin
G (IgG) were upregulated while the other 2 protein spots were down-
regulated. It is not known whether the pathogenesis of TD is related to
immunity; however, our results show that the IgG levels are upregulated
suggesting the role of immunity in TD.

Key Words: tibial dyschondroplasia, serum, proteomics

M26 The detection of bovine respiratory disease in low risk cattle
using infrared thermography. A. L. Schaefer*!, N. J. Cook?, C.
Bench?, J. Colyn!, B. Chabot!, T. Liu!, P. Lepage', D. Froehlich?, L.
Holt-Klimek', S. Marchand', J. Basarab?, and E. Okine?, 'Agriculture
and Agri-Food Canada, Lacombe Research Centre, Lacombe, Alberta,
2Alberta Agriculture, Lacombe Alberta,Department of AFNS, Univer-
sity of Alberta, Edmonton, Alberta.

Bovine respiratory disease (BRD) causes significant harm to the cattle
industry. Clinical methods can identify BRD once the symptoms are
advanced. However, identifying symptoms earlier in low risk cattle
is more challenging yet important to avoid missing false negatives.
The objective of the present study was to examine whether infrared
thermography (IRT) of the eye could identify BRD in low risk calves
more effectively than conventional methods. Sixty 5 crossbred calves
averaging 220 kg were used. The calves were from Agriculture and
Agri-Food Canada (AAFC) herds. The calves were weaned and trans-
ported approximately 1h to an auction and held over night. The animals
were transported back to an AAFC feedlot facility, offloaded, weighed,
blood sampled, examined for rectal temperature (RT) and placed into
a feedlot pen with free access to cereal silage and water. Daily clini-
cal scores were conducted by pen checkers and an automated, RFID
triggered IRT camera (FLIR S60) was mounted at the water station
to record eye temperatures. All calves were again monitored 2 weeks
later. Hematology analysis included white blood cell counts (WBC)
and neutrophil/lymphocyte ratios (N/L). A true positive animal (TP)
for BRD needed to display 2 or more of; RT > °104 C, WBC >11 or <7
X 1000 /pL, Clinical Score values (CS) > 3 or N/L ratios >0.8 or <0.1
. No calves were identified by clinical pen checking as in need of treat-
ment. However, hematology, CS and RT identified 11 of the 65 calves
as TP with 7 of these TP at both blood sampling dates. Values for TP
calves for RT, CS, WBC and N/L ratios were 103.6 = 0.74 (SD), 4.5 +
1.1, 11.16 + 2.65 and 0.13 + 0.7 respectively while for calves display-
ing true negative values (TN) at both sample periods were 102.1 + 0.5,
2.11+£1.02,897 £ 1.15and 0.21 £ 0.1 (P < 0.01). Of interest was the
observation that the average IRT value for the TP calves was higher
throughout the 2 week period (35.44 + 0.58 C) compared with the TN
calves (34.7+0.57 C, P <0.01). Data from this study suggests that the
use of non invasively collected eye IRT data may be useful in early
identifying calves displaying BRD.

Key Words: bovine respiratory disease, infrared thermography, cattle
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M27 Feeding Lactobacillus spp. and Bacillus spp. does not improve
growth or survival of channel catfish experimentally challenged with
Edwardsiella ictaluri. B. C. Peterson*!, M. L. Wood', N. J. Booth!,
M. Morgan?, N. Pumford?, G. Tellez?, and B. M. Hargis?, ! USDA/ARS,
Stoneville, MS, *University of Arkansas, Fayetteville.

A major problem in the channel catfish industry has been high disease
loss to enteric septicemia of catfish, caused by the bacterium Edward-
siella ictaluri. Feeding probiotics may prove beneficial in improving
disease resistance. The first study examined the effects of a Lactobacil-
lus probiotic (FloraMax-B11; Ivesco, LLC, Springdale, AR) (poultry
origin) on growth and resistance to E. ictaluri. Two hundred catfish
(23.5 + 0.3 g) were assigned to 2 treatments with 5 replicates each:
1.) Control (36% CP diet) and 2.) FloraMax-B11 (11 Lactobacillus
spp., sprayed on feed at 10° cfu/g of diet). The fish were fed for 6 wks
and then experimentally challenged with E. ictaluri. The second study
examined the effects of 3 spores of Bacillus spp. on growth and disease
resistance. Bacillus subtilis-1 (environmental sample) and B. subtilis
-2 (catfish origin) were previously shown to have antibacterial in vitro
activity against Escherichia coli and E. ictaluri. Bacillus pumilus of
catfish origin, which did not show in vitro antibacterial activity, was also
tested in this study. Five hundred catfish (11.2 + 0.1 g) were assigned
to 4 treatments with 5 replicates each: 1) Control (36% CP diet); 2)
BS-1 (B. subtillis at 107 cfu/g of diet); 3) BS-2 (B. subtilis at 107 cfu/g
of diet); and 4) BP (B. pumilus at 10° cfu/g of diet). Fish were fed for
9 wks and challenged with E. ictaluri. Data were subjected to ANOVA
with tank as the experimental unit. Addition of Lactobacillus spp. and
Bacillus spp. to the diet of catfish had no effect on weight gain, FE, or
survival after challenge with E. ictaluri (P> 0.10). The results of these
studies suggest that neither the Lactobacillus based probiotic nor any of
the 3 spore base probiotic candidates improved growth performance or
resistance against E. ictaluri . Identifying other catfish specific bacteria
and understanding how they may manipulate the microfiora of the GI
tract will be key in determining whether probiotics have a benefit in
improving catfish aquaculture.

Key Words: probiotics, disease, catfish

M28 Effects of intravenous Escherichia coli (E. coli) dose on the
pathophysiological response of colostrum-fed Jersey calves. M. A.
Ballou*!, J. W. Dailey?, L. E. Hulbert1,2, C. J. Cobb!, and J. A. Car-
roll?, ' Texas Tech University, Department of Animal Science, Lubbock,
2Livestock Issues Research Unit, USDA-ARS, Lubbock, TX.

Objective was to determine the effects of E. coli dose on the pathophysi-
ological response of dairy calves following an intravenous challenge.
Eighteen 3-wk-old colostrum-fed Jersey calves were completely ran-
domized to 1 of 6 doses of E. coli. The challenge doses included 0, 105,
109, 107, 108, and 10° colony-forming units (CFU) given as a bolus in 5
mL of sterile isotonic saline. Peripheral blood samples were collected at
0,2,4,8, 12,24, and 48h relative to the challenge for blood metabolite,
total white blood cell count and differential analyses. Rectal tempera-
tures were collected via indwelling rectal probes at 1-min intervals, and
hourly averages calculated from 2d before the challenge till 2d after the
challenge. All calves survived the 48h observation period following the
challenge. The attitude of calves given 10® and 10° CFU was altered
(P < 0.01) beginning 0.5h after the challenge and returned to that of
the control calves by 8 and 48h for calves challenged with 10® and 10°
CFU, respectively. There were treatment x time interactions (P < 0.01)
on total white blood cell counts and plasma glucose concentrations.
Calves administered 10 and 10° CFU had leucopenia and neutropenia
beginning 2h after the challenge and returning to counts similar to the
control calves within 24h. Additionally, those calves were hypoglyce-

mic from 4 to 12h after the challenge with the degree of hypoglycemia
inversely related to the dose of the E. coli. There were treatment x time
interactions (P < 0.01) on rectal temperatures following the challenge.
All calves challenged with E. coli developed a febrile response, but the
intensity and duration of the response were dependent on the challenge
dose. These data indicate that calves intravenously challenged with 108
and 10° CFU of an E. coli showed immediate clinical and biochemical
signs indicative of septicemia. However, calves administered 107 or less
of the E. coli had febrile responses, but did not develop septicemia.

Key Words: calf, E. coli, septicemia

M29 Eimeria tenella oocyst output in cecal or fecal material fol-
lowing challenge in restrict-fed broilers. A.Jordan*!, D. Caldwell',
J. Klein!, J. Coppedge!, S. Pohl!, K. Jessen!, S. Fitz-Coy?, and J. Lee',
Texas A&M University, College Station, *Intervet/Schering-Plough
Animal Health, Summit, NJ.

The current experiment was conducted to compare Eimeria tenella
oocyst shedding in fecal or cecal contents in restrict-fed broilers follow-
ing experimental challenge in brooder batteries. Ninety-six Cobb 500
by-product males were placed in battery pens with 8 chicks per pen. On
d 14, restrict feeding was initiated and chicks were challenged with one
of 3 challenge levels (1,000, 5,000, and 20,000 oocysts). Total 24 h col-
lections of cecal and fecal material were obtained separately beginning
on d 4 post-challenge through d 10 post-challenge for oocysts per gram
and total output determination. Six days post-challenge, 4 broilers from
each pen were removed and subjected to necropsy for lesion assessment.
Data was subjected to a one-way ANOVA using the GLM procedure.
Means were deemed significantly different at P < 0.05 and means were
separated using Duncan’s Multiple Range Test. Body weight gain was
not affected due to challenge level throughout the experimental period.
Increases (P < 0.05) in both gross and microscopic lesion development
were observed with each increase in challenge level. Oocyst output
peaked on d 8 post-challenge. Oocyst concentration was higher (P <
0.05) in cecal droppings as compared with fecal material throughout
peak shedding. However, total output of Eimeria tenella oocysts was
similar (P > 0.05) in fecal and cecal material. These data indicate that
total oocyst output during an experimental challenge are similar in fecal
and cecal material, however concentrations are significantly lower in
fecal material compared with cecal material when compared on a output
per gram basis.

Key Words: Eimeria, broiler, oocyst shedding

M30 Effect of aqueous iodine supplementation on growth and
dental condition of newly weaned piglets. A. L. Tucker* and R. M.
Friendship, University of Guelph, Guelph, Ontario, Canada.

Weaning is a stressful event and many pigs experience poor growth in
their first weeks in the nursery. The use of antibiotics to improve growth
and health has come under increasing scrutiny and alternative means of
reducing bacterial load are desirable. lodine, a broad-spectrum antiseptic,
shows potential as a therapeutic agent because it has low potential for
resistance and is inexpensive. It is also used to prevent oral disease, a
condition that can develop in nursery age piglets. Recently, premolar
eruption and the presence of poor oral conditions have been shown
to affect weight gain in weaned piglets. The aim of this study was to
examine the efficacy of an aqueous iodine supplement for improving
piglet weight gain and oral condition. Across 3 trials, 624 piglets on a
commercial farrow-wean farm were examined. An iodine-based sanitizer
containing 1.75% titratable iodine was added to the water supply to a
final concentration of 1 ppm. Water was supplied to via nipple drinkers
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with testing confirming mean concentrations of 0.96, 0.68 and 0.91
ppm in trials 1, 2 and 3. Piglets were weighed and given oral exams
within 24 h of weaning and again 3 and 6 wks later. Deciduous teeth
were recorded as being erupted (vs not erupted) if any portion of the
tooth crown penetrated the gingiva. Dental staining and caries (cavities)
on incisors, gingivitis around any teeth and oral lesions on the gingiva,
tongue, cheeks or throat were recorded. A repeated measures ANOVA
(SAS Proc MIXED) was used to examine how iodine supplementation
influenced growth and oral condition. Overall, the presence of staining
and caries on the primary incisors increased between weaning and wk
3 (P < 0.05), while the incidence of both oral lesions and gingivitis
increased between wks 3 and 6 (P < 0.05). There were no significant
treatment differences in piglet growth or oral condition during the period
that iodine was supplemented (P> 0.05). These results indicate that del-
eterious oral conditions do develop and increase throughout the weaning
period, but, at 1 ppm, an aqueous iodine supplement does not provide
an advantage for weight gain or oral condition in nursery piglets.

Key Words: growth, dentition, swine

M31 Interaction of breed and quantity of milk replacer on innate
immune competence of dairy calves. M. A. Ballou* and C. J. Cobb,
Department of Animal and Food Sciences, Texas Tech University,
Lubbock.

Objective was to determine the influence of breed and quantity of milk
replacer fed on the immune competence of dairy calves. Forty 2 bull
calves (n =20 Holstein and n =22 Jersey, 2 + 1 d old) were studied ina 2
x 2 factorial arrangement. Holstein and Jersey calves on the lower plane
of nutrition (LPN) were fed 454 g /d of a 20/20 milk replacer. Holstein
calves on the higher plan of nutrition (HPN) were fed 810 and 1,180 g
/ d of a 28/20 milk replacer for wk 1 and wk 2 — 6, respectively. Jersey
calves on the HPN were fed 568 and 680 g/ d of a 28/25 milk replacer
for wk 1 and wk 2 — 6, respectively. On d 4, 42, and 77 peripheral blood
was collected for ex vivo immunological analyses, and on d 7 all calves
were challenged subcutaneously with LPS (4 pg/kgBW) and clinical and
biochemical responses evaluated at 0, 1,2,3,4,5,6,9, 12,24, and 72 h.
There was a breed x plane of nutrition interaction (P < 0.04) on serum
glucose concentrations following the LPS challenge; whereas Holsteins
on the HPN had higher glucose concentrations than the other treatments.
There were no breed or plane of nutrition interactions with time fol-
lowing the LPS challenge. Isolated mononuclear cells from Holstein
calves when stimulated ex vivo with LPS on d 42 and 77 synthesized
more tumor necrosis factor-o than cells from Jersey calves (2149 and
1527 pg/mL + 149.9; P <0.01). There were breed x day (P <0.05) and
plane of nutrition x day (P < 0.07) interactions on the intensity of the
oxidative burst produced in response to a pathogenic E. coli; whereas
Jersey calves fed LPN had a reduced intensity on d 77 when compared
with the other treatments. Additionally, on d 77 Jerseys fed LPN had a
reduced (P < 0.04) whole blood killing capacity when incubated with
the E. coli for 60 min. When whole blood was incubated with the E. coli
for 10 min, Jersey calves consistently had reduced (P < 0.03) killing
capacities over the entire study period. These data indicate that Jersey
calves had lower measures of many innate immune variables and HPN
may improve aspects of the innate immune competence in a breed and
immune variable specific manner.

Key Words: breed, calf, immune

M32 Effects of neomycin and oxytetracycline (N/T) fed at treatment
rate for 14 days in calf milk replacer (CMR) on calf performance
and health. D. Shields*!, R. Blome?, D. Wood?, and J. Sowinski?,
"Merrick’s, Inc., Middleton, WI,?4nimix, Juneau, WI.

New government regulations for the treatment of bacterial scours levels
of the new combination (1:1) for neomycin/oxytetracycline of 10mg/lb
BW for 14 d are now in effect. There is minimal calf data for feeding
this new level. The objective of this study was to evaluate calf health
and performance under the new federal guidelines. Auction sourced
Holstein bull calves (n = 48, 3-5 d old) were stratified by weight into
2 treatment groups (24 calves/trt). Calves were weighed 1x/wk during
the 8 wk trial. Calves were housed in individual hutches and fed 284 g
reconstituted CMR (20% C.P., 20% fat, all milk protein) via individual
nipple bottles at 0600 and 1700 h. Trt 1 received the treatment rate for
bacterial scours for 14 d, and trt 2 received a non-medicated control
formula. Water and a commercial textured calf starter (18% CP, 2.5% fat,
Decoquinate) was offered daily for ad libitum consumption. Orts were
collected and weighed daily and no hay fed. Straw-bedded hutches held
a consistent nesting score > 3. Subjective fecal scores (FS) were recorded
1x/d using 1-4 scale with 1 being normal and 4 severe scours. FS >3
were given electrolyte therapy. Weaning occurred at 42 d if starter intake
(SI) was > 454 g for 3 d and non-weaned calves were reduced to 1x/d
CMR to promote SI. During the first 3 wks, ADG tended (P < 0.09) to
improve with N/T (0.40 vs. 0.34 kg/d) and total SI was higher (3.7 vs.
2.1 kg). From wk 3— 6 opposite trends were observed as ADG tended (P
<0.09) to be higher for control calves (0.81 vs. 0.89 kg/d) and F/E was
improved 11.7% (P < 0.02) at 0.58 vs. 0.65. Overall in the 56 d study
no differences noted in growth, SI or F/E. However, N/T reduced calves
that scoured 38% (P <0.006), calves that required health treatments 36%
(P <0.07) and treatment d 28.6% (P < 0.07). Under conditions of this
study N/T reduced incidence of scours, treatment days of calves treated
and improved early SI but did not affect ADG, total SI or FS.

Key Words: calf, medication

M33 The effect of adding the organic complex of zinc, copper,
manganese and cobalt on hoof health and performance in feedlot
cattle. G.R. Noori!, H. Amanlou', D. Zahmatkesh', E. Mahjoubi*!,
and Y. Mokhtabad?, ' Zanjan University, Zanjan, Iran,*Azad University,
Mazandaran, Iran.

It has been shown that Zn, Mn, Cu and Co are essential for protein
synthesis, vitamin metabolism, connective tissue synthesis and immune
system function. There is, however, little evidence in finishing cattle. A
study was conducted to investigate the effects of micro-mineral organic
complex on lameness occurrence and performance in Holstein bull
calves. Ninety-three Holstein bull calves (250.21 + 4.21) were used
in a completely randomized design. Calves were group fed a similar
basal diet during 42 d experimental period. Used treatments included
1) control treatment without feed additive, and 2) experimental diet
that calves consumed 7 g/d micro-mineral complex (Availa 4, an amino
acid mineral complex available from ZinPro Corporation, Eden Prairie,
MN), that supplied 360 mg Zn, 200 mg Mn, 125 mg Cu and 12 mg Co.
Results showed that the effect of experimental diet on dry matter intake
was significant (7.02 vs. 7.22 kg/d, P <0.001) but feed conversion ratio
was not significant (7.36 vs. 7.23, P<0.21). A tendency was detected for
average daily gain (0.96 vs. 1.04 kg/d, P <0.11) and weight gain during
the trial (40.3 vs. 43.6 kg, P <0.11). The consumption of micro-mineral
organic complex influenced plasma concentration of globulin (2.96
vs. 3.98 g/dL, P < 0.03) and albumin (3.26 vs. 2.44 g/dL, P < 0.002)
significantly. The prevalence of lameness was higher in control group
than organic complex supplemented treatment (23% vs. 11%; odds ratio
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=2.5). Generally, our results show that feeding micro-mineral organic
complex can have an efficient role in reducing lameness occurrence and
increasing profitability in feedlot farms.

Key Words: lameness, trace mineral, Holstein bull calves

M34 The effect of early feeding on blood factors, immune system,
digestive tract and intestinal morphology of broiler chicks. M.
Asgari', S. Rahimi*!, M. Kiaei?, and M. A. Karimi Torshizi',  Tarbiat
Modares University, Tehran, Iran, *University of Tehran, Tehran,
Iran.

In this study 560 male broiler chicks (ROSS 308) were used to study the
effect of early feeding on blood factors, immune system, digestive tract
and intestinal morphology. Birds were divided into 5 treatments with 4
replicates (112 chicks per treatment) as follows: 1. Control group (were
fed starter diet 48 h after hatch); 2. Vitagel group (received 5g per bird
jelly feed for the first 48 h after hatch and then starter diet); 3. Chick-
mix group (were administered with starter diet); 4. Wet feed (with10%
moisture for first 48 h after hatch and then starter diet); 5. Saline (ImL
sterile saline were injected via subcutaneous in neck of each bird in this
group after hatch and they were fed starter diet 48 h later). Body weight,
feed intake, feed conversion, weight of liver, Proventriculus, gizzard,
small intestine, bursa of Fabricius, spleen, pancreas, yolk sac, digestive
tract, and length of small intestine were measured for all groups. New-
castle disease (NDV) and SRBC antibody titer, glucose, triglyceride,
and cholesterol of serum were determined. The number of villi, length
and width of villi, depth of crypt and percentage of different villi (leaf,
tongue, bridge and finger shape) in small intestine were measured for
all groups. At end of the experiment (40 d), weight of different parts
of carcass and productive index were measured. The production index,
GUT weight, intestine length, villi height and crypt depth were higher
in early fed groups compared with other groups (P < 0.05). There were
no significant differences in BW, FCR, and antibody titer against NDV
and SRBC between different treatments. Serum glucose, relative weight
of liver, proventriculus, pancreas, intestine, bursa of Fabricius, spleen,
length of small intestine were higher in early fed groups (P < 0.05). In
conclusion, early feeding of broiler chicks can be recommended to have
better performance and immune response in these birds.

Key Words: broiler chicks, early feeding, blood factors

M35 Evaluation of effect of sodium bicarbonate as a top-dress
on preventing laminitis and performance in feedlot cattle. G. R.
Noori', H. Amanlou', D. Zahmatkesh!, E. Mahjoubi*!, and Y. Mokhta-
bad?,'Zanjan University, Zanjan, Iran,*Azad University, Mazandaran,
Iran.

Sodium bicarbonate is known as a pH modulator in cattle. Acidosis
and, subsequently, laminitis are common in feedlot cattle. The effect of
sodium bicarbonate as a top-dress has not been investigated. Therefore,
our objective was to investigate the effects of sodium bicarbonate on
laminitis occurrence and performance. One hundred Holstein bull calves
(251.75 £5.75) were used in a completely randomized design. Calves
were group fed a similar basal diet during 42 d experimental period.
Used treatments included 1) control treatment without feed additive, and
2) experimental diet that calves consumed 50 g/d sodium bicarbonate
as a top-dress. Results showed that the effect of experimental diet on
dry matter intake (7.02 vs. 7.36 kg/d, P < 0.001), average weight gain
through trial (40.3 vs. 46.6 kg, P <0.03) and feed conversion ratio (7.36
vs. 6.53, P <0.02) were significant. A tendency was detected for aver-
age daily gain (0.96 vs. 1.11 kg/d, P < 0.07). Compared with control
group, occurrence of laminitis in experimental group was less (22% vs.

9%; odds ratio = 2.6). Generally, results showed that feeding of sodium
bicarbonate as a top-dress can have an efficient role in reducing laminitis
occurrence and increasing profitability in feedlot farms.

Key Words: laminitis, feedlot, sodium bicarbonate

M36  Expression of members of the wingless gene family in
goats. M. Worku*, H. Mukhtar, and N. Mikiashvili, North Carolina
Agricultural and Technical State University, Greensboro.

The objectives of this study were to identify members of the wingless
(Wnt) signaling pathway (Wnt gene family) in the goat genome and to
evaluate expression of genes involved in Wnt signaling in blood. The
Wnt gene family encodes secreted members of the wingless family of
signaling molecules that control cell fate, specification, proliferation,
polarity, and movement in animal development and diseases. Wnt gene
expression impacts production traits in farm animals as well as meat
quality and is reported to be crucial for myogenesis and adipogenesis.
Blood was collected from meat (4 Boer) and milk (4 Alpine) goats on
FTA elute cards (Whatman Inc.) for DNA isolation. For RNA isolation
PAXgene Blood RNA tubes were used. Genomic DNA was extracted
from the FTA card according to the manufacturer’s protocol. RNA was
extracted using the ZR Whole-Blood Total RNA Kit. RNA samples
were reverse-transcribed and the cDNA was obtained using the Ambion-
Retroscript as per the manufacturer protocol. Specific primers for Wntl1,
Frizzeled and secreted frizzeled were used for PCR amplification.
Amplified products were run on a 1% agarose gel with PCR markers.
Gels were stained with ethidium bromide and visualized using a Gel
documentation system. GAPDH was used as loading control and primers
in the absence of DNA were used as negative controls. Variability was
observed among animals in detection of Wnt-1 in genomic DNA. Genes
were detected in blood. Wnt-1 and Frizzeled genes were expressed in
goats. Differential gene expression and animal to animal variability were
observed. Both Wnt and Frizzeled family genes appear to be conserved
in goats. This simple method for detection of Wnt-1 gene expression
in goat blood will aid in the deciphering of the underlying mechanisms
involved in animal development and disease impacting production traits
in farm animals.

Key Words: goat, Wnt family, gene expression

M37 Dynamic changes in physiological responses to heat stress in
cattle of different geographic origins. P. A. Eichen*, H. L. Vellios,
B. S. Scharf, J. S. Johnson, D. K. Kishore, E. A. Coate, and D. E. Spiers,
University of Missouri, Columbia.

Response to heat stress may differ in Bos taurus cattle originating in
different US regions. Hourly measurements at specific heat stress levels
may enable further understanding of these regional differences. Angus
steers from Oklahoma (OK; n = 6) and Missouri (MO; n = 6) were com-
pared with heat-tolerant Romosinuano steers (RO; n = 5) from Florida in
the University of Missouri Brody Environmental Center. Initially, the 3
groups were exposed to air temperature (Ta) treatments that included a
constant thermoneutral temperature (TN) of 20°C for 8 d, followed by
a daily heat cycle (HS1) of 28 to 38°C for 8 d, and a greater heat cycle
(HS2) 0f 30 to 40°C for 8 d. Twenty-four hour measurements were made
after stabilization at each temperature. Hourly measurements included
rectal temperature (Tr), respiration rate (RR), and skin temperatures
averaged at trunk and peripheral sites. Linear regression was used to
determine animal and ambient relationships, with ANOVA for group
differences. There was no difference in Tr between groups at TN, but Tr
was lower in RO compared with Angus during HS1 and HS2 (a.=0.05).
Relationships between Tr and Ta were similar for MO and OK during
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HS1 and HS2. However, there was no relationship between Tr and Ta
for RO during HS1 and HS2. RO had lower RR during TN and HS1 (a
= 0.05), but were not different from Angus during HS2 to suggest an
adaptive response. Interestingly, relationships between RR and Ta for
RO were equal to Angus during HS1 and HS2, indicating no group dif-
ference in the RR relationship. Skin temperatures at trunk or peripheral
sites were affected by hour of day during all 3 temperature treatments
(P <0.03 —0.0001). There was also an hour x group effect on trunk
temperature during all 3 periods (P < 0.05), with no eftect on peripheral
sites. Geographic origin of Angus did not affect the heat stress response.
Romosinuano steers exhibited characteristic heat tolerance, but showed
some temporal shifts in response to prolonged heat exposure.

Key Words: heat stress, cattle, diurnal

M38 Patterns of heat response and adaptation on summer pasture:
A comparison of heat sensitive (Angus) and tolerant (Romosinuano)
cattle. J. S. Johnson*, B. Scharf, R. L. Weaber, P. A. Eichen, and D.
E. Spiers, University of Missouri, Columbia.

Heat stress in Bos taurus cattle is a problem that affects many regions of
the world. Numerous studies have focused on heat stress in feedlots or
environmental chambers; but few have looked at undisturbed cattle on
pasture. The present study followed 2 cattle breeds throughout a mid-
Missouri summer to determine thermoregulatory responses to fluctuating
summer air temperature (Ta). Breeds included 22 Angus grouped into
10 Missouri Angus (468 + 11 kg BW) and 12 Oklahoma Angus (490 +
9 kg BW). These were compared with 11 heat tolerant Romosinuano
(RO; 352 + 6 kg BW) steers from Florida. Animals were monitored
on 16 d from June 8 through August 9 of 2009 on endophyte free tall
fescue at the University of Missouri South Farm. For analysis, the data
was divided into 2 periods that consisted of the first 11 d (Period 1; 9
d; Ta range = 19.8-34.3°C) and the last 27 d (Period 2; 7 d; Ta range =
15.5-33.4°C). Periods were determined by comparing respiration rate
(RR) to Ta. Periods 1 and 2 were the times at which RR response to Ta
was significantly different at (P < 0.05). RR was measured (counting
1 min flank movement) at 0800 and 1500 h, and ruminal temperature
(Trum) was monitored hourly as an indication of core body tempera-
ture using a telemetric temperature transmitter (SmartStock, Pawnee,
OK). Relationships between RR, Trum, and Ta were determined using
linear regression for both breeds and groups within breeds. RR and
Trum showed no significant differences between Angus groups (P =
0.05), however breed differences were found between Angus and RO
(P < 0.05) steers. Slopes of RR to Ta from Periods 1 to 2 decreased
from 2.55 to 1.13 bpm/°C and 2.27 to 0.49 bpm/°C for Angus and RO,
respectively. Slopes of Trum to Ta also decreased from Periods 1 to
2 from 0.12 to 0.01°C /°C and 0.02 to 0.01°C /°C for Angus and RO,
respectively. Correlations of Trum to Ta in Period 2 were insignificant
(P > 0.05). Although Romosinuano have a lower respiration rate and
ruminal temperature than Angus, they share a similar pattern of adapta-
tion from early to late summer periods.

Key Words: cattle, heat stress, adaptation

M39 Taguchi approach for anti-heat stress prescription compat-
ibility in mice spleen lymphocytes in vitro. X. Zhu*!, G. Cheng??,
F. Liu>3, J. Yu?, Y. Wang!, T. Yu?, J. Xu!, and M. Wang!, 'TCVM
Laboratory, CAU-BUA TCVM Teaching & Research Team, College of
Veterinary Medicine, China Agricultural University, Beijing, China,
2Department of Animal Science and Technology, Beijing University of
Agriculture, Beijing, China,3Beijing Key Laboratory of TCVM, CAU-
BUA TCVM Teaching & Research Team, Beijing, China.

The study was to evaluate the possible immune function of Agastache
rugosa, Atractylodes lancea, Cortex Phellodendri, and Gypsum Fibrosum
on spleen lymphocytes under heat stress. The Taguchi Design, which
allows rapid and high efficiency to select the best conditions for the
composition, was used to investigate the compatibility of the herbs.
The extracts from herbs in various dilutions were added to previously
cultured cells with final concentrations of 10, 50, 100, 200 pg/mL to give
atotal volume of 100 uL/well. Then lymphocytes exposed with extracts
were incubated at 37°C for 24 h, heated at 42°C for 2 h and recovered
to 37°C for 22 h. As a heat shock group (HS), lymphocytes (with ConA,
10 pg/mL or LPS, 2.5 pg/mL) were treated at 37°C for 24 h, heated at
42°C for 2 h and recovered to 37°C for 22 h. As a control, lymphocytes
(with ConA, 10 pg/mL or LPS, 2.5 pg/mL) were treated at 37°C for 48
h. Lymphocyte proliferation was evaluated by MTT assay. The optical
density (OD, 570nm) of HS was significantly lower than the control
group (P <0.05). Under heat stress the OD of higher concentrations of
Agastache rugosa (200 pg/ml and 100 pg/ml), Atractylodes lancea (200
pg/ml and 100 pg/ml), Cortex Phellodendri (100 pg/ml and 50 pg/ml)
and Gypsum Fibrosum (200 pg/ml and 100 pg/ml) caused a significant
increase on ConA/LPS-induced proliferation of lymphocytes than HS (P
< 0.05). The Taguchi results demonstrated that Agastache rugosa (200
pg/ml), Atractylodes lancea (200 pg/ml), Cortex Phellodendri (100 pg/
ml) and Gypsum Fibrosum (100 pg/ml) were the optimal conditions for
the composition of herbs. The validation experiment results confirmed
that our composition in optimum extraction conditions has enhancing
effects on ConA or LPS-induced lymphocytes under heat stress. The
4 herbal extracts may recover from the immunosuppression induced
by heat stress. Taguchi optimization approach is a suitable method for
optimization of the composition of herbs.

Key Words: heat stress, spleen lymphocytes, taguchi approach

M40 Effect of heat stress on the rat small intestine: A morphologi-
cal and gene expression study. A. Lu*!, G. Cheng!?, W. Luan!, B.
Zhou', F. Liu'2, and J. Xu?, ' Department of Animal Science and Tech-
nology, Beijing University of Agriculture, Beijing, China,*Beijing Key
Laboratory of TCVM, CAU-BUA TCVM Teaching & Research Team,
Beijing, PR China,3TCVM Laboratory, CAU-BUA TCVM Teaching &
Research Team, College of Veterinary Medicine, China Agricultural
University, Beijing, PR China.

The aim of the current study was to investigate changes in morphology
and gene expression in the rat small intestine in response to heat stress.
Forty-eight male SD rats (200 + 20 g) were randomly divided into
control or heat-stressed groups. Rats in control group housed with the
environment of 25°C, while rats in heat-stressed group were subjected
to 40°C for 5 h each day for 10 successive days. Rats were sacrificed
on Ist, 3rd, 6th, and 10th day after heat treatment and sections of the
small intestine epithelial tissue were excised for morphological exami-
nation and microarray analyses. During the microarray examination,
each group contain 3 chips, 3 rats’ cRNA were pooled and hybridized
to each chip. The rat rectal and body surface temperature and serum
cortisol levels were all significantly increased after heat treatment (P
<0.01). The duodenum and jejunum were significant damaged after 3
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d of treatment, and the damage was recovered gradually as time went
on. Microarray analysis found 289 genes upregulated (log 2ratio > 1,
P <0.01) and 133 genes downregulated (log2ratio <—1, P < 0.01) in
response to heat stress. Subsequent bioinformatic analysis (including
gene ontology and KEGG pathway analysis) revealed the genes altered
in response to heat stress mainly related to apical part of cell, oxidation
reduction, response to stress, tetrapyrrole binding, rhythmic process,
oxidoreductase activity, oxygen binding, transcription factor activity.
The pathway mainly involve in Antigen processing and presentation,
MAPK signaling pathway, Circadian rhythm-mammal, “Glycine, serine
and threonine metabolism” and Retinol metabolism. Heat stress caused
significant damage to the rat small intestine and altered gene expression
in the rat jejunum. The results of the bioinformatic analysis from the
present study will be beneficial to further investigate the mechanisms
involved in heat stress-induced damage in the rat small intestine.

Key Words: heat stress, morphology, microarray

M41 Study of immune expression profile of heat stress-induced
rat using gene microarray. A.Lu*! G.Cheng!? W. Luan',J. Yu!,
B. Zhou!, F. Liu'?, and J. Xu?, 'Department of Animal Science and
Technology, Beijing University of Agriculture, Beijing, China,’Beijing
Key Laboratory of TCVM, CAU-BUA TCVM Teaching & Research
Team, Beijing, China,*TCVM Laboratory, CAU-BUA TCVM Teaching
& Research Team, College of Veterinary Medicine, Beijing, China.

The aim of the current study was to investigate the changes in morphol-
ogy of intestine mucosa and gene expression of mucosal immune in the
rat small intestine in response to heat stress. Forty-eight male SD rats
(200 + 20 g) were randomly divided into control or heat-stressed groups.
Rats in the control group were housed with the environment of 25°C
and 60% humidity daily for 10days; while heat-stressed group were
housed under control group conditions, but exposed to 40°C and 60%
humidity for 5h each day for 10 consecutive days. Rats were sacrificed
on 1st, 3rd, 6th, and 10th day after heat treatment. Hematoxylin and
eosin (HE) and periodic acid-Schiff (PAS) staining method was used
to observe the Morphology changes and the numbers of immune cells.
The gene expression profile was analyzed using Agilent microarray.
Quantitative RT-PCR (qRT-PCR) was carried out for interesting genes
that upregulated and downregulated more than 2 times to validate the
reliability of microarray analysis. Structural changes of the mucosa
included atrophy of some villi and a reduction in the size of crypts.
In contrast to control group, the numbers of lymphocyte and chalice
cell were both significantly decreased (P < 0.01). There were approxi-
mately 3152 expressed genes (P < 0.01) among total 41012 genes set
in the microarray plate, and 56 immune related genes including 14
upregulated and 42 downregulated genes (P < 0.01). Some genes were
assayed by qRT-PCR and demonstrated the same alteration tendency
as in microarray analysis. Subsequent bioinformatic analysis (including
gene ontology and KEGG pathway analysis) revealed the immune genes
altered in response to heat stress were related to Positive regulation of
immune system process, regulation of immune system, immune system
development, leukocyte activation and migration, and genes involved
in signal transduction. Heat stress caused significant effect to the rat
small intestine mucosa and altered immune related gene expression in
the rat jejunum.

Key Words: heat stress, immune, microarray

M42 Study of the mechanism of heat stress-induced IEC-6 cell
apoptosis. W. Luan', K. Guo', G. Cheng'?, J. Yu!, F. Liu*!2, and J.
Xu?, '\ Department of Animal Science and Technology, Beijing Univer-
sity of Agriculture, Beijing, China,*Beijing Key Laboratory of TCVM,
CAU-BUA TCVM Teaching & Research Team, Beijing, China,>TCVM
Laboratory, CAU-BUA TCVM Teaching & Research Team, College of
Veterinary Medicine, China Agricultural University, Beijing, China.

The aim of the study was to study the effects of heat stress on apoptotic
of [EC-6 in rat. The IEC-6 cell were divided into control group and
heat stress group, both cultured for 4 h with the condition of 37°C and
42°C respectively. The morphological changes of IEC-6 was observed
by acridine orange (AO) fluorescence staining; reverse transcription-
polymerase chain reaction (RT-PCR) was used to determine the mRNA
expression of apoptosis-related gene, such as caspase-3, caspase-8,
caspase-9, bax and bcl-2; the early and late apoptotic rate of the 2 groups
was detected by flow cytometry; the activity of terminal execute enzyme
caspase-3 was detected by the UV spectrophotometry. In contrast to con-
trol group, the apoptotic cells were stained by AO and showed densely
green yellow or fragment in heat stress group. The percentage of early
and late apoptotic cells in heat stress group was significantly higher than
that of control group (P < 0.05). After heat stress, mRNA expression
level of the bax, caspase-3, caspase-9 were significantly increased (P <
0.01), mRNA expression level of the bcl-2 was significantly decreased
(P <0.01); and activation of Caspase-3 was significantly enhanced (P
< 0.01). In conclusion, our results revealed that heat stress could trig-
ger IEC-6 cell apoptosis via the mitochondrial pathway of apoptosis,
depending upon the activation of caspase-9.

Key Words: IEC-6 apoptosis, mitochondrion, bax, bcl-2, caspase-3,
caspase-9

M43 Coagulase-negative staphylococci mastitis management. T.
E. Quirk*, L. K. Fox, J. L. Capper, D. D. Hancock, and J. R. Wenz,
Washington State University, Pullman.

Coagulase-negative staphylococci (CNS) are the most common patho-
gens associated with intramammary infections (IMI) in dairy cows. We
hypothesize that post-milking teat disinfection, teat dip, would reduce the
microbial colonization of the streak canal and thus reduce the prevalence
of IMI caused by CNS species. The efficacy of iodine post-milking
teat dip was tested against CNS colonization of the streak canal, and
incidence of IMI was measured. Using an udder-half model, 43 Holstein
cows at the Washington State University Dairy were enrolled in the
trial; teat dip was only applied after milking to one udder-half. Streak
canal swab solutions and mammary quarter milk samples were taken in
duplicate once a week for 16 weeks for microbial culture. A CNS IMI
was identified when 2 of 3 consecutive duplicate quarter milk samples
were identified with the same CNS species containing > 120 cfu/ml.
The isolates were speciated using PCR-RFLP and gel electrophoresis.
Colonization of the streak canal and IMI by CNS were assessed. Twenty-
five CNS IMI were diagnosed; prevalence of IMI in control quarters and
treated quarters were 8.1% and 19.7%, respectively. Isolation of CNS
in milk was less likely in treated than control quarters (Odds Ratio =
0.704, P=10.0113, 95% CI = 0.536—0.925). The majority of CNS IMI
was by Staphylococcus chromogenes (44%) and appeared to be linked to
streak canal colonization. Conversely, the second most prevalent cause
of CNS IMI was by Staphylococcus xylosus (36%), but did not appear to
be linked to colonization of the streak canal. In conclusion, post-milking
teat dip was efficacious for reducing IMI caused by CNS, but CNS IMI
was not necessarily linked to streak canal colonization.

Key Words: coagulase-negative staphylococci, mastitis, teat dip
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M44  Morphometric evaluation of udders in Gir cows and the
prevalence of subclinical mastitis. M. A. F. Porcionato', M. V.
Santos*!, C. B. M. Reis!, M. M. Stradiotto?, C. S. Cortinhas', and W. V.B
Soares’, ' Department of Nutrition and Animal Production, FMVZ/USP,
Pirassununga, Brazil,>Department of Basic Science, FZEA/USP, Piras-
sununga, Brazil, *Institute of Zootecny, IZ/APTA, Mococa, Brazil.

This trial aimed to evaluate the relation between morphological teats
characteristics of Gir cows evaluated by ultrasound and the prevalence
of subclinical mastitis. Eighty lactating Gir cows with 90 to 200 d of
the 2nd or 3rd lactation were grouped according with their milk flow:
fast or slow and milked twice a day with mechanical milker. The teats
characteristics were measured by ultrasound and external morpho-
metrical measurements. Somatic cell count (SCC) was determined by
the fluoro-opto-electronic method (Somacount 300, Bentley Instrument
Inc., Chaska, MN, USA). Samples were considered positive for subclini-
cal mastitis with SCC > 200,000 cells/mL and the pathogens identified
in microbiological culture. Data were analyzed using GLM procedure
(SAS, version 8.2) and differences were considered significant at P <
0.05. Ultrasonography images showed higher (P < 0.05) teat channel
in slow flow (25.68 mm) than in fast flow (22.31 mm) groups. No
significant correlation (P > 0.05) was observed between Log(SCC)
and morphological teats characteristics. The infrared thermography
technique was used to the evaluate udder temperature variation in cows
with subclinical mastitis, but no differences (P > 0.05) were observed
for type of microorganism or Log(SCC). The channel length and the
distance for the teat to floor had influence on the prevalence of subclinical
mastitis, as well as the mastitis-causing pathogens in Gir cows.

Key Words: mastitis, morphology, thermography

M45  Comparison of 16S rRNA gene sequencing and aerobic
culture results performed on milk samples from cows with clinical
mastitis. J. R. Wenz*, T. E. Besser, and L. K. Fox, Washington State
University, Pullman

The hypothesis tested in this study was that 16S rRNA gene sequencing
(16S) performed on DNA from quarter milk samples of cows with clini-
cal mastitis (CM) would identify the same bacteria found by aerobic milk
culture. To test this hypothesis duplicate milk samples were collected
from cows with CM. Aerobic milk culture was performed on 100 pL of
milk for presumptive bacterial identification and cfu/ml determination.
Cows with the same milk culture result on duplicate milk samples (n
= 31) were included. Common mastitis pathogens were cultured from
24 samples and 7 were bacteriologically negative (BN). DNA was
harvested from each 2 mL milk sample and quantitated. A variable
region of the small ribosomal subunit gene was amplified using PCR
primers complementary to flanking regions shared among eubacteria
and cloned. Sequences of 12 clones from each sample were determined
and GenBank searches used to identify bacterial species with the most
similar sequences (>99% identity). For 18 of 24 (75%) of the samples,
16S results agreed with culture results. These samples all had >250 cfu/
mL (median 13,650; range 290 to > 30,000 cfu/mL) bacteria on culture
and >40ng/mL of DNA (median 444; range 45.4 to 1730 ng/mL). In
contrast, the remaining 6 samples had lower bacterial counts (median
40 cfu/mL; range 10 to 520) and lower DNA yields (median 44 ng/mL;
range 0.70 to 756). In 4/6 samples where culture and 16S results differed,
culture identified low numbers of coagulase negative staphylococci and
no consistent clone was revealed by 16S. Similarly, BN samples had
low DNA yields and no consistent clone identification (and no clone
consistent with common mastitis pathogens) was revealed by 16S. The
results of this study suggest 16S and culture results are consistent when
bacterial numbers are > 300 cfu/mL. Furthermore, these results do not

support the hypothesis that BN milk samples result from infection with
unculturable bacterial agents.

Key Words: 16S r RNA gene sequence, clinical mastitis, aerobic
culture

M46 Hyphenated mass spectrometry investigations applied to
the characterization of organic chelates.  A. Yiannikouris*!, C.
Connolly?, R. Power!, and R. Lobinski?, 'Alitech Inc., Nicholasville,
KY, 2Alitech Ireland, Dunboyne, County Meath, Ireland,>CNRS UMR
5254, Pau, France.

This work focused on the development of a method to screen for the
presence of metal-complexes in organic chelates using hyphenated
techniques of inductively coupled plasma-mass spectrometry (ICP-MS).
Identification and characterization of metal-peptide interactions was
achieved using hyphenated techniques of mass spectrometry (ESI-MS).
The ICP-MS detection in HPLC formed the basis of the methods devel-
oped because of its sensitivity regardless of the matrix, which allowed
the optimization of the analyte purification before ESI-MS/MS. Analyses
indicate that using size-exclusion chromatography (SEC) 5 peaks were
characterized for the organic mineral. Chromatogram intensity was a
linear function of the total area under the curve indicating the repro-
ducibility of extraction (R2 = 0.999 and RSD <3.25%). Application to
batch-to-batch reproducibility on 6 samples injected in triplicate showed
that the morphology of the Cu elution pattern was identical and repro-
ducible with significant overlapping of the chromatograms (P < 0.05).
Coefficient of variation of the area under the curves ranked between
0.007 and 0.012. SEC ICP-MS detection is thus a valid technique to
monitor the molecular mass distribution of metal-binding molecules
to assess product quality and the unique fingerprinting per proteinate
investigated, with a detection limit below 1 pg/g. This procedure offers
a novel application to the detection of the complexes in premixes and
feed samples. The fine characterization of the metal-peptides complexes
formed through parallel ICP MS and ESI MS/MS detection enabled the
identification of the ones stable enough to survive the ionization process.
The precursor proteins were identified by means of the ExPASy Pro-
teomics Server of the Swiss Institute of bioinformatics data on soybean
genome. In silico molecular modeling using a force-field adapted to the
protein and ligand interactions studies (CVFF) clarified the coordina-
tion of the amino acids surrounding the mineral by the evaluation of a
potential energy according to environmental settings.

Key Words: organic minerals, chelates, speciation

M47 Methods to predict true disease prevalence in beef cattle. C.
M. McAllister*!, B. W. Brigham', R. K. Peel', H. Van Campen!, G. H.
Loneragan®, R. L. Weaber?, J. L. Salak-Johnson*, and C. C. L. Chase?,
1Colorado State University, Fort Collins,>West Texas A&M University,
Canyon, 3University of Missouri, Columbia, *University of Illinois,
Urbana, >South Dakota State University, Brookings.

Inherent complications arise during the evaluation of disease data for
the genetic improvement of disease susceptibility and immune response
including the imperfect diagnosis of infection, time of infection, sever-
ity of disease challenge, level of disease challenge of clinically normal
individuals, and variation in prevalence across years. The objective of
this study was to identify alternative methods for classifying diseased
versus healthy individuals to improve the accuracy of which bovine
respiratory disease (BRD) prevalence (Pr) is estimated. Data for this
study included feedlot treatment records (TR), lung lesion scores (LS),
early (eADQG) (80 d.) and overall average daily gain (ADG) on 2,434
crossbred steers. Disease prevalence was 24.9 and 58.6% for TR and
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LS, respectively. Cluster analysis was performed to group animals with
similar performance based on TR, mean lung score (MLS), and eADG
or ADG to estimate prevalence. A k-means method was implemented
in R which utilizes an Euclidean distance matrix to form cluster groups.
Principal components (PC) of the individual cluster components were
used to determine the point variation explained by TR, LS, and clustered
groups. Cluster 1 (C1) grouped animals on TR, MLS, and ADG. The
Pr for C1 was 39.2%, recategorizing 725 animals between TRT and C1
and 477 animals between LS and C1. The first 2 PC were able to explain
72.94% of the point variation associated with TR, LS, and C1. Cluster
2 (C2) was formed by replacing ADG with eADG. The Pr of C2 was
estimated to be 58.6%, recategorizing 1,202 animals between TR and
C2, and no animals between LS and C2. The first 2 PC from the C2
analysis were able to explain 74.8% of the point variation of TRT, LS,
BRD, and C2. The amount of point variation explained by the first 2 PC
suggest that eADG is more accurate than ADG in predicting true BRD
prevalence. The increased predictive power of eADG can be attributed
to the majority of animals being diagnosed with BRD occurring early
in the feeding period. Comparison of categorical groups indicates that
LS is most sufficient at estimating true BRD prevalence during the
postweaning phase.

Key Words: beef cattle, bovine respiratory disease, health

M48 Aresearch model for inducing leg problems in broilers. R.
F. Wideman*!, F. Khajali?, K. R. Hamal!, A. F. Wideman', and H.
Lester!, !University of Arkansas Division of Agriculture, Fayetteville,
2Shahrekord University, Faculty of Agriculture, Shahrekord, Iran.

Leg problems increasingly affect fast growing broiler chickens world-
wide. Studies investigating practical methods for reducing lameness
have been hampered by the sporadic onset and variable incidence of leg
problems within experimental flocks. Our objective was to develop a
model for inducing a reliably high incidence of lameness in fast grow-
ing broilers. To accomplish this we constructed wire floors to create
sporadic unstable footing in broiler pens. Rectangular frameworks were
constructed from 5 cm x 5 cm lumber. Each frame was 3.05 m long
and 1.52 m wide, with 5 cm x 5 cm cross members added for support.
Hardware cloth (1.3 cm x 2.54 cm mesh) was fastened to the frame and
cross-members. Ten pens (3.05 m x 3.05 m) were set up with floor litter
only and 10 pens were set up with half litter and half wire-frame floors.
Initially the wire frame was placed flat on the pen floor. Tube feeders
were positioned on one side of the pen and the nipples were positioned
above the wire frame on the opposite side of the pen. When the chicks
reached 2 weeks of age the wire floor was elevated to a 20% slope
(Experiment 1) or a 30% slope (Experiment 2), forcing the chicks to walk
up and down the sloping wire to drink. Chicks were placed at densities
of 50 or 100 per pen in Experiments 1 and 2, respectively. Cumulative
incidences of lameness were compared for 2 to 8 wk old broilers using a
z-test, with significance declared at P < 0.05. The incidence of lameness
induced in Experiment 1 by the 20% sloping wire floor (6.8%; 34/500
birds) did not differ from the spontaneous occurrence of lameness on
litter alone (5.8%; 29/500 birds). The incidence of lameness induced
in Experiment 2 by the 30% sloping wire floor (26.7%; 111/416 birds)
was significantly higher (P = 0.01) than the spontaneous occurrence
of lameness on litter alone (10.7%; 43/400 birds). Sloping wire floors
can be used to reliably induce reasonably high incidences of lameness,
thereby permitting future assessments of practical strategies for reducing
leg problems during broiler production.

Key Words: lameness, model, broilers

M49 Microbial diversity in the ileal and cecal contents of broilers
using pyrosequencing. S.J. Eom*! H.J. Kim!, C. J. Cha?, and G.
B. Kim!, 'Department of Animal Science and Technology, Chung-Ang
University, Anseong 456-756, South Korea,*Department of Biotech-
nology (BK21 Program), Chung-Ang University, Anseong 456-756,
South Korea.

The microbiota in the gastrointestinal (GI) tract of animal plays a piv-
otal role in the animal’s overall health. However, there is a scarcity of
information on the microbial diversity in the gut of livestock animals
including broilers and layer hens. Recent developments in microbial
ecology have utilized rapid sequencing technologies such as pyrose-
quencing to investigate the microbial diversity of the human and animal
gut. The present study was designed to evaluate differences in the ileal
and cecal microbial communities of adult broilers (5 wks old, n = 6)
using a bacterial barcoded pyrosequencing strategy. The V1-V3 region
ofthe 16S rRNA gene was amplified by PCR using bar-coded universal
primers of 27F and 518R. The amplicons were combined in a single
region of the picotiter plate such that approximately 5,000 sequences
were obtained from each animal. Taxonomic assignment was performed
using the EzTaxon database (http://www.eztaxon.org) and the quantita-
tive analyses was carried out based on the number of sequence reads of
each bacterial taxon. Lactobacilli were found to be predominant in the
upper gastrointestinal tract and the most abundant Lactobacillus species
in the ileum were L. salivarius, L. crispatus, and L. aviarius. Another
12 Lactobacillus species were also detected at different levels. In addi-
tion, Enterococcus cecorum were also abundant in the ileum of adult
broilers. In the ceca, the microbial community was highly diverse and
Lactobacillus species were not found. Clostridia were the most abundant,
representing 79% of the total reads. The most common genus detected
in the ceca was Clostridium and other genera found in the ceca were
Dorea, Alistipes, Bacteriodes, and Roseburia. Pyrosequencing used
in this study was proven to be a useful tool for the evaluation of the
microbial diversity in the GI tract. Further studies using this tool should
be done to better understand the normal microbiome associated with
efficient productivity, as well as the impact of changes made in the diet
including probiotics supplementation for hens or broilers.

Key Words: broilers, microbiota, pyrosequencing

M50 Use of infrared thermography to monitor risk factors in new-
born piglets. J. Morales', A. Manso!, M. Aparicio'?, and C. Pineiro*!,
'PigCHAMP Pro Europa, Segovia, Spain,?Centro de Experimentacion
vy Formacion en Porcino, Segovia, Spain.

Hypothermia is one of the most important factors affecting perinatal
mortality. In this study, infrared thermography was used as a new tool to
determine hypothermia and its evolution in newborn piglets. Thermogra-
phy might provide high advantages in swine clinical practice, revealing
lesions and risk factors that would remain hidden with other diagnostic
systems. Twenty-two piglets from 2 different litters entered the study at
birth time. In each litter, half of the piglets were immediately dried with
an absorbent material (cut paper). The other half was not manipulated
at birth. Skin temperature on the back was recorded from each piglet at
birth and every 10 min time during 1.5 h using a thermographic camera
(Fluke Ti45). Piglets were weighed at birth and at 2, 4 and 9 d of life.
Data were analyzed using the MIXED procedure of SAS (v 9.00).
The statistical model for the temperature analysis included the fixed
effects of treatment (control vs drying), time (10 min intervals) and
their interaction and the block effect of litter within treatment. Drying
piglets immediately after birth increased the skin temperature in the first
90 min of life (39.3°C vs 37.8°C in dried and control piglets, respec-
tively; P < 0.05). Evolution of the skin temperature was also different

J. Anim. Sci. Vol. 88, E-Suppl. 2/J. Dairy Sci. Vol. 93, E-Suppl. 1/Poult. Sci. Vol. 89, E-Suppl. 1 29



between treatment (P treatment x time = 0.0001). Initial temperature
was 39.3 £ 0.79°C and was kept almost constant in the dried-piglets in
the 90 min-interval, while in the control group immediately decreased
after birth and then increased progressively until 90 min after farrow-
ing, when skin temperature did not differ between groups (P = 0.27).
Body weight evolution did not differ between treatments (2.71 kg at 9
d of life). Drying piglets immediately after birth was effective to keep
the body temperature, confirming it as a good management practice to
prevent perinatal hypothermia. Infrared thermography demonstrated
enough accuracy to be considered as a new tool to complement other
diagnostic tools.

Key Words: infrared thermography, newborn piglet, hypothermia

M51 Relationship between lying patterns, feeding management,
and incidence of intramammary infection in dairy cows milked in an
automated system. T.J. DeVries*!, K. E. Leslie?, H. W. Barkema’, J.
Rodenburg?, and G. Seguin®, ! University of Guelph, Kemptville Campus,
Kemptville, ON, Canada,?University of Guelph, Guelph, ON, Canada,
3University of Calgary, Calgary, AB, Canada,*DairyLogix Consulting,
Woodstock, ON, Canada,’Dairy Farmers of Ontario, Casselman, ON,
Canada.

The objectives of this study were to investigate whether feed manipula-
tion affects post-milking standing time in cows milked in an automated
milking system (AMS) and to determine if this time relates to the
incidence of coagulase-negative staphylococci (CNS) intramammary
infection (IMI). Over a 4-mo period, 111 lactating Holstein dairy cows,
kept in a sand-bedded freestall barn with 2 pens, each with a free traffic
AMS, were monitored. Feed was delivered once daily, and pushed up 2-3
times per day. Quarter milk samples were collected for bacteriological
culture from each cow, once every 4 wks. A new IMI was defined as
a positive culture sample following a negative culture. For 7 d before
each of the last 3 milk samplings, lying behavior, and times of milking
and feed manipulation (feed delivery and push up) were recorded. A
logistic regression model was used to assess the relationship between
post-milking standing time and occurrence of a new CNS IMI. Feed
manipulation around the time cows were milked (1 h before 2 h after)
resulted in the longest post-milking standing times (86.9 + 4.3 min; P <
0.001). The shortest post-milking standing times (50.9 + 4.6 min) were
seen in those cows that were milked >4 h before feed manipulation.
Over the study period, 58 new CNS IMI were detected, resulting in a
herd incidence rate of 0.94 CNS IMI/quarter-year at risk. A non-linear
relationship between post-milking standing time and CNS IMI incidence
was found (P < 0.04). Compared with those cows that lie down <120
min after milking, those cows that lie down for the first time 120-150
min after milking had lower risk (OR = 0.26, 95% CI = 0.04, 1.98),
while those cows that lie down for the first time >150 min after milking
had higher risk (OR = 2.70, 95% CI = 1.08, 6.78) of a new CNS IML
These results suggest that despite being able to manage post-milking
standing time of cows milked in an AMS by providing fresh feed, as
well as by pushing up feed, frequently throughout the day, the use
of such a feeding management strategy in AMS will not necessarily
prevent new CNS IMI.

Key Words: intramammary infection, automated milking, lying
behavior

M52  Proteomics analysis of plasma and milk protein between
healthy dairy cows and Staphylococcus aureus infected-subclinical
cows. Y.X.Yang* G.L.Cheng, H. L. Zhao, X. C. Jiang, and S. Chen,
Anhui Academy of Agricultural sciences, Hefei Anhui, China.

Mastitis caused by Staphylococcus aureus that are most often the conta-
gious type remains the largest problem on dairy farms. The purpose of
our study was to investigate the dynamic changes of plasma and milk
protein from healthy and S. aureus infected cows. Plasma and milk
was collected from dairy cows on d 8 =2 and d 50 + 2 with following
diagnosis of acute subclinical mastitis (n = 6) and negative control
cows (n = 10) according to the bacteriological culture of milk from
all 4 quarters and somatic cell count. Plasma and milk proteins were
separated by 2-dimensional electrophoresis; differentially expressed pro-
teins were analyzed by PDQuest 8.0 software, and identified by HPLC
equipped with ion trap mass spectrometer. Expression of haptoglobin
was abruptly upregulated on d 8 + 2, and similarly on d 50 = 2, while
a 1 acid glycoprotein was upregulated on d 50 £ 2 in plasma of cows
subclinically infected with S. aureus mastitis. Expression of albumin
and B-casein variant was increased on d 8 + 2 and continuously on d 50
+ 2 in milk protein of S. aureus infected cows, in addition, albumin and
B-casein fragments were more variation on d 50 £ 2 than control milk
and on d 8 £ 2 in milk protein. The results indicated that expression
abundance of plasma and milk proteins were altered and participated
in the principal effects of the inflammatory response during dairy cows
infected with S. aureus subclinical mastitis. Moreover, milk proteins
from S. aureus infected cows had much larger variation as time goes
on. The findings may be useful to provide evidence for treatment the S.
aureus subclinical mastitis in the early stage of infection to minimize
production losses.

Research was supported by the Natural Science Fund of Anhui
Province (090411024).

Key Words: dairy cow, Staphylococcus aureus mastitis, proteome

MS53 Developmental changes in plasma proteins during the transi-
tion period in dairy cows. Y. X. Yang'? S.S.Li', J. Q. Wang*!, D.
P.Bul, L. Y. Zhang!, and L. Y. Zhou!, 'State Key Laboratory of Animal
Nutrition, Institute of Animal Science, Chinese Academy of Agricultural
Sciences, Beijing, China, *Institute of Animal Science and Veterinary
Medicine, Anhui Academy of Agricultural Sciences, Hefei, China.

Plasma proteins undergo programmed changes in response to parturition-
induced immunosuppression during the transition period. In this study
blood samples were collected at 21 d before calving, 1 d and 21 d after
calving from healthy Chinese Holstein heifers (n = 6) considered free
of mastitis, milk fever, and endometriosis based on the somatic cell
count and clinical diagnosis. Developmental changes of plasma were
examined using integrated proteomic approaches consisting of minor
abundance protein enrichment by ProteoMiner, protein separation by
2-dimensional gel electrophoresis, and protein identification by HPLC
equipped with ion trap mass spectrometer. Of the 4 proteins identified,
expression of serum amyloid A isoform was altered at parturition,
while apolipoprotein E and clusterin were upregulated in minor abun-
dance plasma on d 1 and d 21 after calving compared with d 21 before
calving. In addition, IgG, which exerts antimicrobial function, was
downregulated on d 1 after calving when compared with other time
points during the transition period. Quantitative determination of IgG
in plasma was performed using a sandwich ELISA method. Levels of
plasma IgG on d 1 after calving were 2.04 + 0.64 mg/mL, slightly less
than IgG concentrations of 2.56 + 0.87 mg/mL and 3.45+0.96 on d 21
before and after calving, respectively. The IgG concentrations detected
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by ELISA were not in complete agreement with the 2-dimensional gel
electrophoresis and mass spectrometer expression data. This discrepancy
possibly related to IgG polymorphisms. These results may be useful in
guiding future studies to investigate mechanisms of the plasma protein
secretion during the transition period and to elucidate immune system
response at the protein level.

Key Words: periparturient, dairy cow, plasma proteome

M54 Effects of single and combined Mycoplasma gallisepticums
vaccination on blood electrolytes and acid—base balance in com-
mercial egg-laying hens. H. A. Olanrewaju*, S. D. Collier, and S. L.
Branton, USDA—ARS, Starkville, MS.

Previous study on F-strain Mycoplasma gallisepticum (FMG) inoculated
layers from our laboratory showed a significant increase in arterial
partial pressure of oxygen (pO,), which is generally associated with
an oxygen-dependent improvement in tissue oxygenation to improve
the layer chicken’s ability to withstand the harmful effects of stressors
on their performance and well-being. The aim of this study was to
determine whether Bacterin (killed vaccine) and TS-11 (Live vaccine)
treatment combination could enhance the arterial (pO,) levels in layer
chickens. The experiment was conducted in 2 trials and arranged in a
completely randomized experimental design with 4 treatments. The
treatments consisted of Control (MG-Clean), Bacterin, TS-11, and
Bacterin + TS-11 combined. In each of the 2 trials, 160 1-day-old
Mpycoplasma gallisepticum (MG) free pullets were raised to 10 week of
age (WOA) and were transported to a poultry disease isolation facility.
Sixteen isolation units were divided in 4 treatments and each of the 4
treatments had 4 replications with 10 birds/unit (40 birds/treatment).
Venous blood samples were collected at the termination of the study.
TS-11 vaccinated chickens had significantly (P < 0.05) higher blood
(pO,) and significantly (P < 0.05) lower partial pressure of CO, (pCO,)
when compared with control and combined MG vaccinated groups.
However, no significant differences were observed between Bacterin
and TS-11 treatment groups. Hematocrit and blood concentrations of
hemoglobin were not statistically affected among treatments, but were
slightly higher in TS-11 treatment group. There was a significant (P <
0.05) effect on blood concentrations of Na*, Ca®", and anion, but no
significant effect on glucose, cholesterone, triglyceride, and osmolal-
ity. These data suggest that inoculation of layers with TS-11 was more
effective in elevating (pO,), than inoculation with Bacterin or TS-11 +
Bacterin combined.

Key Words: Mycoplasma gallisepticum, vaccine, acid—base balance

MS5S Continuously growing chicken liver cell lines for the vaccine
production against poultry viruses. J. Y. Lee* and B.-W. Kong,
University of Arkansas, Fayetteville.

A continuously growing, immortal cell line can serve as a stable sub-
strate to produce a cell culture based viral vaccine. The objective of this
study is to develop an immortal chicken cell line that can efficiently
propagate avian infectious viruses, such as infectious laryngotracheitis
virus (ILTV), which causes acute upper respiratory disease in chickens.
Primary chicken embryo liver (CEL) cells, which were permissive to
ILTV, were transfected with various ectopic expression constructs and/
or small interfering RNAs (siRNAs) for cell cycle regulatory genes.
As results, 3 immortal chicken embryonic liver (CELi) cell lines were
established. The CELi-si-p53 was transfected with the expression
construct for siRNA against p53, the CELi-Vector was transfected
with the expression vector control, and CELi-im was immortalized
spontaneously without transfection. All 3 CELi lines are permissive

to ILTV, but the titers produced were low levels (~10 plaque form-
ing units/ml). To further characterize epigenetic states for CELi cells,
alterations of mRNA expression for cell cycle regulatory genes were
determined at passages of 30, 50, 70, and 90 for all 3 CELi cell lines
by quantitative reverse transcription PCR. Throughout all passages in
3 CELi cell lines, the mRNA expression of both p53, (function for cell
cycle arrest) and its transcriptional target gene, p21 WAF1, were down-
regulated showing 10 to 20% expression levels compared with those
in primary CEL counterpart. The mRNA expression of E2F1 (function
for cell cycle progression), was increased 5.3 - 7.1 fold in all 3 CELi
cell lines compared with primary CEL cell counterpart. These results
are correlated with mRNA expressions shown in previously established
immortal chicken embryo fibroblast cell lines, that efficiently propagate
Marek’s disease virus (MDV). Though newly established CELi cell lines
produced only low ILTV titers, those can be utilized for cell culture
based vaccine production against other avian viruses, such as MDV or
avian metapneumovirus.

This work was supported by US Poultry and Egg Association.

Key Words: immortal chicken liver cell lines, cell cycle regulation,
virus propagation

M56 Effect of rabbit sacculus rotundus antimicrobial peptides on
serum antibody titers of AIV and NDV in chicken. R.P.She*! K.Z.
Wang?, W. M. Ma', Y. Ding', and J. Tang!, ! College of Veterinary Medi-
cine, China Agricultural University, Beijing, 100193,China,*Research
Center of Laboratory Animal, Jinan, 250002, Shandong, China.

Multicellular organisms express numerous antimicrobial peptides
(AMP), which have received increased attention over the past decade;
over 400 AMP have been identified to date in insects, plants, and ani-
mals. AMP have the capacity to kill or inactivate a particular spectrum
of bacteria, fungi, and some enveloped viruses in vitro. Our previous
research demonstrated that Rabbits Sacculus Rotundus (RSRP) AMP
have been shown to improve the structure of intestine and promote
intestinal mucosal immunity during the chicken growth period. The
purpose of this study was to evaluate the effect of RSRP on serum
antibody titers against Avian Influenza virus (AIV) and Newcastle
disease (NDV) in chickens and to investigate the potential use of AMP
in modulation of the immune response for animal health. Ninety one-
day-old healthy Xinza chicks were randomly divided into 2 groups: 40
chickens in the control group, and 50 chickens in the experimental group
and control group. AMP from RSRP was injected (I.M.) at doses of 0.1,
0.2, 0.3, 0.4, 0.5, 0.5, 0.5 mg, at the ages of 7, 14, 21, 28, 35, 42, and
49d. Chickens in control groups were given the same doses of sterile
saline, respectively. Blood was drawn from chickens at the ages of 7,
14,21, 28,35, 42, and 56d, and serum separated. The hemagglutination
inhibition titers of NDV and AIV serum antibody were detected in the
serum samples of 10 chickens, which were selected randomly from each
group. Results: The results were as follows, serum antibody titers of
NDV and AIV in the chickens of experimental group were significantly
higher than that of the control group (P <0.01) at ages of 21, 28, 35, 42
and 56d. The present observation investigated that AMP of the RSRP
could enhance significantly the serum antibody titers of ND live vaccine
and Al inactivate vaccine.

Key Words: antibacterial peptide, Newcastle disease, avian influenza,
serum antibody titers
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Animal Health-dohne’s Disease (JDIP): Johne’s Disease

MS57 Results from the US National Johne’s Disease Demonstra-
tion Herd Project: Most important areas from the Johne’s risk
assessment. C. Fossler* and J. Lombard, USDA:APHIS:VS, Fort

Collins, CO.

The National Johne’s Demonstration Herd Project (NJDDHP) in the
United States was initiated to evaluate the long-term feasibility and
effectiveness of management-related practices designed to control
Johne’s disease on dairy and beef cattle operations. The NJDDHP began
in 2003 and includes 62 dairy herds and 20 beef herds in 17 states. All
herds began with culture-confirmed Mycobacterium avium subspecies
paratuberculosis (MAP) on the operation, and all herd owners agreed
to make efforts to control Johne’s disease on the operation. Risk assess-
ments, management plans, and testing of herds were completed on an
annual basis. Results to date indicate that, for both beef and dairy herds,
prevalence of Mycobacterium avium subspecies paratuberculosis (MAP)
in the third, fourth, and fifth years of participation was significantly
lower than prevalence during the first year of participation. An analysis
using Poisson regression was undertaken to identify areas from the risk
assessment most important with regard to MAP prevalence. Among
the main areas from the risk assessment (which included calving area,
preweaned heifers, postweaned heifers, bred heifers, cows and bulls,
and additions/replacements), preliminary results indicate that for dairy
and beef herds, the calving and preweaned heifer areas appeared to be
most important with regard to risk of cattle being MAP-positive. Specific
factors related to the calving and preweaned heifer areas will be further
assessed to identify practices associated with a greater risk for cattle
to be MAP-positive. For dairy herds, preliminary results indicate that
making sure udders and legs of cows in the calving area are clean, using
individual animal calving areas (or allowing fewer animals in the calving
area), and preventing Johne’s disease clinical or suspect animals from
entering the calving area were most important with regard to control of
Johne’s disease on dairy operations.

Key Words: Johne’s, control, demonstration herds

M58 Evaluation of the next-generation Parachek ELISA for
high-throughput detection of Johne’s disease in milk and serum
samples. P. Schacher!, A. Zurfluh!, D. Zwald!, T. Byrem?, and A.
J. Raeber*!, ! Prionics AG, Schlieren, Switzerland, >AntelBioSystems
Inc, Lansing, MI.

Frequent testing of milk samples for antibodies to Mycobacterium
avium ssp. paratuberculosis (MAP) by ELISA has become an important
tool in managing control of Johne’s disease in dairy cattle operations.
Originally developed for serum samples, Parachek ELISA (also mar-
keted as AntelBio Johne’s Milk ELISA) has been validated with bovine
milk samples for which it received approval from the USDA in 2006
and is currently marketed in the US by AntelBio. In the last 10 years,
Parachek, also known as the AntelBio Johne’s Milk ELISA, has been
used successfully on more than 750,000 samples within the labora-
tory network of the Dairy Herd Improvement Association (DHIA). To
simplify the use and increase throughput, we have further improved
Parachek to make it more user-friendly and allow full automation. The
performance of the improved Parachek2 was evaluated on a set of 368
bovine milk samples of which 16 were fecal culture positive, 351 were

fecal culture negative or derived from free herds and from 1 sample no
culture result was available. Fecal culture for M. paratuberculosis was
performed by the TREK ESP para-JEM Culture System II. Parachek?2
has a sensitivity of 56% (95% CI of 32% - 81%) and a specificity of 98%
(95% CI of 92% - 100%). A comparison of the improved Parachek 2
with the currently used Parachek2 showed an almost perfect agreement
with a Cohen's kappa value of 0.93. To enhance throughput Parachek2
was automated on a Beckman Coulter Biomek FXP. The Laboratory
Automation Workstation was equipped with a 96-well plate washer and
a plate reader which allows for a throughput of up to 16 plates in one
working day (8.5 h) starting from serum or milk samples. Comparison
of the fully automated system with manual processing showed almost
perfect agreement with a kappa value of 0.96. These results demonstrate
that Parachek? can be easily run on an automated system with the same
excellent performance as with manual processing of the samples using
the Parachek and thus enabling laboratories to save time and freeing
staff for other work.

Key Words: Johne’s disease, ELISA, milk

MS59 Analysis of the immune response to a major membrane pro-
tein of Mycobacterium avium ssp. paratuberculosis in experimentally
and naturally infected cattle. G.S.Abdellrazeq*', H. M. Rihan? M.
J. Hamilton?, A. J. Allen?, K. T. Park?, J. P. Bannantine®, J. R. Stabel?,
and W. C. Davis?, Faculty of Vet Med, Alexandria Univ, Edfina, Rosetta-
line, Behera Province, Alexandria University, Egypt, *Faculty of Vet
Med, Mansoura Univ, El Mansoura, Egypt, >Wash State Univ, Pullman,
4USDA-ARS National Animal Disease Center, Ames IA.

The 35 kDa major membrane protein (MMP) of Mycobacterium avium
ssp. paratuberculosis was studied to determine the potential of using
MMP to develop a subunit vaccine. A flow cytometric (FC) assay was
developed to conduct the study. Comparison of the immune responses
to MMP, purified protein derivative (PPD) and soluble antigen (SAg)
in experimentally (n = 5) infected calves revealed the CD4 response
was stronger than the CD8 response to MMP at 3 mo (P < 0.05). No
significant differences were observed in the CD4 response to MMP
compared with PPD and SAg. A significant difference was observed
between CD8 response to MMP compared with PPD and SAg (P <
0.05). At 12 mo the CD4 response to MMP was still stronger than the
CD8 response. The CD4 response to PPD and SAg was significantly
stronger than the response to MMP (P < 0.05). No significant difference
was observed in the CD8 response to MMP compared with PPD and
SAg. The CD4 and CDS response to MMP, PPD, and SAg was signifi-
cantly higher in naturally infected cows compared with the response in
experimentally infected calves, at the preclinical (n = 3) and clinical (n
= 5) stage of disease (P < 0.05). The findings show the cell-mediated
immune response to MMP develops slowly, as detected by FC, and is
not diminished at any stage of infection. These findings indicate that
MMP does not elicit a protective immune response in its native form.
A strategy is needed to modify MMP so that it elicits a strong early
response, essential for blocking the capacity of Map to dysregulate the
immune response and cause disease.

Key Words: Mycobacterium avium ssp. paratuberculosis, MMP,
immune response
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M60 Flow cytometric and in-house ELISA methods of milk testing
for Johne’s disease diagnosis. A.Wadhwa*!, J. P. Bannantine?, B. A.
Elliot!, M. C. Scott!, and S. Eda!, ' University of Tennessee, Knoxville,
2United States Department of Agriculture, Ames, IA.

Use of enzyme-linked immunosorbent assay (ELISA) in dairy herds
is recommended as a Johne’s disease (JD) control measure; however,
current ELISA tests suffer low sensitivity. The long-term goal of this
project is to develop a sensitive ELISA method of testing milk samples
for JD diagnosis. By using a flow cytometric method (FCM), we dem-
onstrated previously that Mycobacterium avium ssp. paratuberculosis
(MAP)-infected cattle produced serum antibodies against surface anti-
gens of MAP. Also, an in-house ELISA test developed using surface
antigens of MAP showed a higher level of sensitivity in detecting MAP
infections than that of current ELISA tests. The objective of this study is
to demonstrate a “proof-of-concept” that surface antigens of MAP can
be used for detection of anti-MAP antibodies in milk as well as serum
samples. FCM-Intact MAP bacilli were incubated with 48 bovine serum
and milk samples and subsequently with fluorescein-labeled anti-bovine
IgG secondary antibody. Antibody binding to the surface of MAP was
detected by using a flow cytometer. In-house ELISA-Surface antigens
of MAP were extracted by a brief treatment of the bacteria with 80%
ethanol, coated on a microtiter plate, and reacted with bovine milk
samples. Antibody binding to the immobilized MAP surface antigens
was detected in an ELISA format by using a horseradish peroxidase—
labeled secondary antibody and its substrate. The following conditions
were optimized: concentrations of antigen, milk, and secondary antibody
for better differentiation of milk samples obtained from JD-positive and
JD-negative herds and 6 different mycobacteria were tested as absorbent
of cross reactive antibodies. In FCM, a high level of correlation (r? =
0.79) between antibody binding levels of serum and milk was observed.
In the optimized in-house ELISA test, 9 out of 10 JD-positive milk
samples showed positive antibody reactions. These results suggest that
MAP-infected cattle produce milk antibodies against surface antigens
of MAP. Further study may reveal whether a sensitive ELISA test can
be developed based on the surface antigens of MAP.

Key Words: Mycobacterium paratuberculosis, antigen, diagnosis

M61 Induction of B cell responses upon experimental infection of
neonatal calves with Mycobacterium avium ssp. paratuberculosis. J.
R. Stabel*!, J. P. Bannantine', S. Eda?, and S. Robbe-Austerman?,
YUSDA-ARS-NADC, Ames, IA, *University of Tennessee, Knoxville,
3USDA-APHIS-NVSL, Ames, IA.

Animal models are useful for studying host responses to infection and
aid in the development of diagnostic tools and vaccines. The current
study was designed to compare the effects of different methods of
experimental infection: Oral (Mycobacterium avium ssp. paraubercu-
losis (MAP) strain K-10; Oral/DXM (pretreatment with dexamethasone
before oral inoculation with strain K-10); IP (intraperitoneal inoculation
with strain K-10); and Oral/M (oral inoculation with mucosal scrapings
from a clinical cow) in neonatal calves. The objective of this study was
to determine if infection with MAP over 12-mo period would invoke
changes in the percentages of total B cells in the peripheral blood mono-
nuclear cell population and in subpopulations of B cells as determined
by CD5, CD25, and CD45RO markers. Over the course of the study, the
percentage of total B cells in nonstimulated and antigen-stimulated cell
cultures increased (P < 0.01) for orally and intraperitoneally infected
calves, with the highest percentages noted at 3 and 6 mo post-infection.
Oral infection of calves with a clinical strain of MAP (Oral/M) resulted in
increased (P < 0.05) percentages of CD54™ and CD5ight B cells, regard-
less of in vitro stimulation, by 9 and 12 mo post-infection. Experimental

infection by all methods resulted in increased (P < 0.05) expression of
CD25+B cells and CD45RO+ B cells early in the study but the most
significant results were observed at 12 mo for calves pre-treated with
dexamethasone before oral inoculation with strain K-10 (Oral/DXM)
and Oral/M calves. Immunoblot analyses demonstrated the greatest
reactivity to a whole-cell sonicate of MAP in sera from IP calves and
the lowest was observed in calves orally inoculated with strain K-10.
Further evidence of strong MAP-specific antibody responses in the IP
calves was demonstrated using the EVELISA method. In summary, the
method of experimental inoculation with MAP did affect the induction
of B cell subpopulations and the appearance of MAP-specific antibody
during the 12-mo study period.

Key Words: Mycobacterium avium ssp. paratuberculosis, cattle, B
cells

M62 Deletion of rel4 attenuates in vivo survival of Mycobacterium
avium ssp. paratuberculosis. K. T.Park*!, A.J. Allen?, M. J. Hamil-
ton!, A. Grimm!, H. M. Rihan?, G. S. Abdellrazeq*, and W. C. Davis',
'Department of Veterinary Microbiology and Pathology, Washington
State University, Pullman, *Department of Veterinary Clinical Sciences,
Washington State University, Pullman, 3Department of Bacteriology,
Mycology and Immunology, Mansoura University, Egypt,*Department
of Microbiology, Alexandria University, Egypt.

Extensive effort is underway to develop a mutant Mycobacterium avium
ssp. paratuberculosis that can be used as a vaccine to control paratu-
berculosis in cattle. Studies in mice have shown that deletion of rel4
in M. tuberculosis attenuates survival in vivo. Mice infected with the
rel4 mutant survived longer with a reduction in bacterial burden and
pathology. The objective of the present study was to test the hypothesis
that deletion of relA also attenuates survival of Map in vitro and in vivo.
To test the hypothesis we generated a deletion mutant (re/4) in the K10
strain of Map, tagged with the green fluorescent protein gene (gfp) and
infected calves (n=5). Wild type K10-gfp was used as a control (n = 3).
Analysis in an in vitro assay revealed deletion of re/4 reduced survival
in monocyte derived macrophages compared with survival of wild type
K10 at 6 d post infection (12.5% + 6.3 SD vs. 29.4% + 3.6 SD) (P <
0.05 by Kruskal-Wallis test). Analysis in vivo using a calf cannulated
ileum model showed that deletion attenuated survival without altering
the immune response to Map 3 mo PI. At necropsy, 9 different tissue
sites were processed for Map culture. No bacteria were detected in any
tissue sample (n = 45) from calves infected with the mutant at 3 mo
PI. In contrast, bacteria were detected in 13 of 27 tissue sites obtained
from calves infected with wild type K10 (all 3 animals had at least 4
positive tissues) (P < 0.05 by chi-squared test). The findings show that
further studies are warranted to determine if a re/4 deletion mutant can
be used as a vaccine.

Key Words: live vaccine, paratuberculosis

M63 Microfluidic system for serodiagnosis of Johne’s disease. S.
Eda*!, A. Wadhwa!, I. P. Bannantine?, M. C. Scott!, R. W. Shaw?,
and R. S. Foote?, !University of Tennessee, Knoxville, >United States
Department of Agriculture, Ames, I4, 3Oak Ridge National Labora-
tory, Oak Ridge, TN.

Microfluidics (Lab-on-a-chip) technology has been used in various
analytical processes, including electrophoresis, single-cell analysis,
biochemical assays, and immune assays. The technology offers opportu-
nities for the development of point-of-care diagnostic devices for various
infectious diseases. Diagnosis of Johne’s disease (JD) is currently con-
ducted in diagnostic laboratories, creating dairy farmers costly expenses
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for veterinary service, sample handling, and shipping. An automated
point-of-care diagnostic device for JD would reduce diagnosis-related
costs and also may improve the accuracy of testing because it would
require a minimum of examiner intervention. The long-term goal of this
project is to develop a point-of-care serological diagnostic device for JD.
For this report, we tested serum antibodies against Mycobacterium avium
ssp. paratuberculosis, the causative agent of JD, using a microfluidic
system. In this project, magnetic micro-beads were used as the solid
phase for antibody binding reactions. Magnetic micro-beads were treated
with ethanol-extracted antigens of M. paratuberculosis, serum sample,
and then a fluorescently labeled secondary antibody. Antibody binding
was subsequently detected by using a flow cytometer. Assay conditions
were optimized for higher analytical sensitivity and specificity of the
bead-based flow cytometric test. Using the optimized conditions, we
then tested JD-negative and JD-positive serum samples in a microfluidic
system. Using a well-classified set of 155 serum samples, diagnostic
sensitivity and specificity of the flow cytometric test were estimated
to be 60.0% and 98.0%, respectively. Five serum samples were tested
using a microfluidic system we designed and the results were compared
with those of the flow cytometric test on the same set of samples. As a
result, a high level of correlation (linear regression, r* = 0.994) between
the results of flow cytometric and microfluidic tests was observed. Our
data demonstrated a ’proof-of-the-concept’ that JD can be diagnosed
by employing a test based on microfluidics technology.

Key Words: paratuberculosis, diagnosis, microfluidics

Mé64  Evaluation of Mycobacterium avium ssp. paratuberculo-
sis strains and a locus associated with tissue infection. H. L.
Neibergs*!, Y. Schukken?, R. H. Whitlock?, A. Pradhan?, J. M. Smith*,
and E. Hovingh®, 'Washington State University, Pullman, *Cornell
University, Ithaca, NY,3University of Pennsylvania, Kennett Square,
4Unversity of Vermont, Burlington, >Pennsylvania State University,
University Park.

Mpycobacterium avium ssp. paratuberculosis (Map) strains vary by the
presence of multiple copies of fatty acid metabolism genes which are
thought to increase the virulence of the mycobacterium and potentially
increase the incidence of Johne’s disease. We previously identified a
locus on chromosome 3 (ss86341066) that showed that animals with
an A allele were 3 times less likely to be tissue infected with Map than
those with a C allele (Settles et al. 2009, Animal Genetics, 40, 655-662).
The objective of this study was to determine if there was an interaction
between Map strains and the genotypes of hosts with Map-infected
tissue. Map strain types were identified by multilocus short sequence
repeat analysis from ileo-cecal lymph nodes, ileo-cecal valve, or ileum
and fecal samples from19 Holstein cows representing 3 herds. Map
strain types coded as 2, 3, 4, 6,9, 11 and 12 were identified in 10, 1,
4,4, 1, 1, and 1 sample, respectively. Three animals had 2 different
strains isolated from their tissue and feces (2 animals-type 2 and 4; 1
animal-type 3 and 6). Map strains 3, 4, 6, 9, 11 and 12 were combined
into one group for analysis due to the small number of observations. A
Fishers exact test compared the 5586341066 allele frequencies with the
Map strain that infected each animal. For animals infected with Map
strain types 3, 4, 6, 9, 11 and 12 the frequency of the minor protective
allele (A) was 0.0 and the frequency was 1.0 for the major allele (C).
For animals with Map strain type 2, the frequency of the minor allele
(A) was 0.25 and the frequency was 0.75 for the major allele (C). The
frequency of the ss86341066 alleles diftered (P < 0.05) between animals
with Map strain type 2 and Map strains type 3,4, 6,9, 11 and 12. These
data suggest that Map strain type 2 may be more virulent in the Holstein
animals tested than Map strain types 3,4, 6,9, 11 and 12 and that there

is an interaction between Map strains and 5586341066 associated with
tissue infection. Further studies with larger sample sizes will be needed
to confirm and further characterize this interaction.

Key Words: Johne’s, strains, locus

M65 Genome sequence of a Mycobacterium avium subspecies
paratuberculosis isolate from a patient with Crohn’s Disease. L.
Li*!, A. Amonsin?, S. Sreevatsan®, and V. Kapur', ' Penn State Univer-
sity, University Park, >Chulalongkorn University, Bangkok, Thailand,
3University of Minnesota, St. Paul.

Mycobacterium avium subspecies paratuberculosis (Map) has been
associated with human Crohn’s disease, a chronic inflammatory bowel
disease. To identify polymorphic sequences with potential relevance
to host specificity and evolution, an isolate recovered from a Crohn’s
disease patient, MAP4 has been sequenced. Second-generation sequenc-
ing approaches were used to generate a total of 88.5 million base pairs
of finished sequence, representing an 18-fold coverage of the genome.
Currently, the genome has been assembled into ~60 contiguous pieces
accounting for ~98% of the K10 genome. Whole-genome comparison
of MAP4 with K10 revealed a lack of major large-sequence polymor-
phisms. A total 171 single-nucleotide polymorphisms (SNPs) were
identified, with 152 in coding regions, which is ~6-fold lower than
SNPs found in genome comparison of 2 Mycobacterium tuberculosis
strains. Two-thirds of the SNPs in coding regions were non-synonymous
and were primarily found in genes encoding metabolic pathways,
cell envelope, and virulence genes involved in invading mammalian
cells. Fifty-eight synonymous SNPs were identified and the pattern
of synonymous nucleotide substitution between 2 genomes at 4,350
putatively orthologous loci showed a synonymous substitution rate of
3.7 x 1073, suggesting a relatively recent divergence between MAP4
and K10. Many of the SNPs identified in MAP4 were verified in 10
isolates from human and cattle and the results indicate that these were
not specific in isolates from human hosts. Overall, the comparison of
2 genome sequences confirmed restricted allelic variation in Map, and
clearly showed the considerable similarity in sequences between Map
isolates recovered from cattle and humans.

Key Words: Mycobacterium avium ssp. paratuberculosis, genome
sequence, single-nucleotide polymorphism

M66 Impact of vaccination against Johne’s disease on lactation
performance of dairy cows: Milk production, reproduction and
overall culling. J.R. Lima*!, E. Patton?, B. Knust!, J. Bohn?, and S.
J. Wells!, 'University of Minnesota, St. Paul,*Wisconsin Department of
Agriculture, Madison, *Veterinary Clinic, Amery, WI.

Our objective was to evaluate the impact of vaccination against Johne’s
disease on lactation performance measured by milk production, repro-
ductive outcomes and overall culling rate. Three dairy herds in the
state of Wisconsin previously identified with Mycobacterium avium
ssp. paratuberculosis (MAP) infection, by a combination of diagnostic
tests (serum ELISA and TREK fecal culture) and presence of clinical
disease were enrolled in this study. Within each herd, heifer calves at
birth were systematically allocated to a vaccination or control group,
until 2 cohorts of 50 animals or 10% of the adult cow herd was formed,
establishing an overall sample size across herds of 307 animals (vac-
cinated = 162 vs. control = 145). Vaccination was performed up to 35
d of age. From each of the study cows a fecal sample was collected at
first freshening, at 90 d of pregnancy in the first lactation, at 90 d of
pregnancy for all following lactations and at time of culling to assess
MAP infection. Milk production, reproductive performance and culling

34 J. Anim. Sci. Vol. 88, E-Suppl. 2/J. Dairy Sci. Vol. 93, E-Suppl. 1/Poult. Sci. Vol. 89, E-Suppl. 1



data, from the year 2005 until 2009, were obtained from the dairy herd
records and fecal culture results were collected from the laboratory.
Animals were classified positive for MAP if the TREK fecal culture
score was > 1. Mixed modeling was used to analyze differences in total
milk production per lactation between the 2 groups. Logistic regression
was used to evaluate conception at first breeding and Cox regression
was used to estimate days in milk (DIM) to conception and days from
birth until culling. Vaccination against Johne’s disease had no effect
on total milk production across lactations, conception at first breeding
and DIM to conception. Time to test positive for Johne’s disease was
statistically significantly longer among vaccinates but no difference
was observed in overall culling rate between groups. In this study,
vaccination against Johne’s disease had no improvement on overall
lactation performance.

Key Words: Mycobacterium avium ssp. paratuberculosis, Johne’s
disease, lactation performance

M67 Effect of Tri-Lution (T), a synbiotic, on milk production and
shedding of Mycobacterium avium ssp. paratuberculosis (MAP) in a
commercial dairy herd. D. M. Albin*, C. Jones-Anding, D. P. Casper,
D. A. Spangler, and G. A. Ayangbile, Agri-King, Inc., Fulton, IL.

The effects of feeding T (synbiotic) in a dairy herd with Johne’s disease
on milk production and shedding of MAP (causative agent of Johne’s)
was evaluated for 10 mos. Thirty-six lactating Holsteins on a commercial
dairy farm were divided into 2 groups, T (n = 19) and control (C, n =
17), based on days in milk and fecal shedding of MAP. Tri-Lution was
added to a corn silage, haylage, and high-moisture corn diet. Tri-Lution
was included at 56.7 g/cow/d for 22 weeks, and then 113.4 g until the
end. Milk production and composition data were obtained monthly via
Dairy Herd Improvement Association sampling. Fecal samples were col-
lected every other week. Samples were used to assess MAP shedding via
polymerase chain reaction. Fat-corrected milk (3.5%, FCM) production
was increased for cows fed 56.7 g T within 5 mos compared with cows
fed C (33.2 £ 4.3 vs 26.8 £ 2.4 kg/d for T and C, respectively). Cows
fed 113.4 g T within 3 mos (8 mos total) had greater FCM production
than cows fed C (33.0 £ 3.9 and 25.1 + 4.5 kg/d). In addition, when
cows were fed 56.7 g T, the decline in milk production was slower than
C (—0.6 vs —1.2 kg FCM/cow/mo) and less linear (r> = 0.56 for T, 0.81
for C). For cows fed T, milk shedding of MAP was reduced by 39%,
and incidence of shedding (number of positive samples) was reduced
16%, with 56.7 g T vs C. When cows were fed 113.4 g T, following
56.7, MAP shedding in milk was further reduced 9%, while incidence
was further reduced 1%. For cows fed 56.7 g/d T fecal shedding of MAP
was reduced by 18%, while incidence was reduced 5%. With 113.4 g
T, fecal shedding was further reduced 3%, while incidence was further
reduced 8% vs C. Relative standard error of shedding data ranged from
8.7 to 30%. Tri-Lution improved milk production, and reduced milk
and fecal shedding of MAP (Johne’s), over a 10-mo period. Tri-Lution
can be a beneficial management practice on commercial dairy farms
with Johne’s disease.

Key Words: synbiotic, Johne’s disease, milk production

M68 Survivability of Mycobacterium avium subsp paratuberculosis
in grass silage after fermentation and exposure to low pH and high
organic acids. S.A.Flis*!,K. L. Cook?, and C. S. Ballard’, ' Bourdeau
Bros., Middlebury, VT,?USDA-ARS, Bowling Green, KY,*W. H. Miner
Agricultural Research Institute, Chazy, NY.

Mpycobacterium avium ssp. paratuberculosis (Map) is a pathogen of con-
cern in dairy production due to its ability to withstand harsh conditions

and cause new infections. Infection is a result of ingesting Map from
contaminated feed, water, or manure. The study objective was to evaluate
the ability of Map to survive low pH and high organic acid concentra-
tions encountered as part of ensiling. Three experiments were conducted
to evaluate survivability and the ability to differentiate live and dead
bacteria. Study 1 evaluated survivability in grass silage fermented in
vacuum bags. Forage was inoculated with live Map, dead Map, or no
Map (control) and incubated for 25, 50, 75, or 100d. Fermented forage
averaged 4.7 + 0.11 pH, 8.3 = 2.1 lactic acid (% DM), 3.5 + 0.9 acetic
acid (% DM), and 0.05 + 0.03 propionic acid (% DM). Study 2 evaluated
survivability in buffered citric acid solutions of pH 4, 5, 6, and 7. Live
Map bacteria were added to solutions and bacterial concentrations were
measured at 0, 5, 15, 20, 30, and 35 d. Study 3 evaluated survivability in
exudates from control silage in study 1. Exudates were filter sterilized
to eliminate background population interference and pure live Map was
exposed to exudates for 0, 5, 10, 15, 20, 25, or 30 d. Study 1 found no
changes in concentration of Map regardless of number of fermentation
days or viability/presence of MAP inoculated. After exposure to citric
acid in study 2, samples were analyzed for Map concentration by PCR
(total bacteria) and propidium monoazide (PMA; live bacteria). Study
2 found that live MAP concentration decreased as pH decreased and
exposure time increased with a 2-fold log reduction for pH 4 at 37d. In
study 3, no change in Map concentration was found when bacteria were
exposed to exudates. These results indicate that while Map is sensitive
to low pH, this only occurs with concentrations of acid higher than
experienced with proper forage fermentation. Map present in manure
and applied to forage grasses may survive ensilaging process and silage
may therefore be a potential route of infection.

Key Words: Mycobacterium avium ssp. paratuberculosis, silage,
quantitative PCR

M69 A membrane associated serine protease of Mycobacterium
avium subspecies paratuberculosis plays a role in resistance to pha-
gosomal acid stress. A.Kugadas*!, H. K. Janagama!, E. A. Lamont',
and S. Sreevatsan'2, ! Department of Veterinary Population Medicine,
University of Minnesota, Saint Paul,>Department of Veterinary Biomedi-
cal Sciences, University of Minnesota, Saint Paul.

Pathogenic mycobacteria successfully survive in the acidic micro-envi-
ronment of the phagosome. We hypothesize that Mycobacterium avium
ssp. paratuberculosis (MAP) expresses a membrane associated serine
protease encoded by MAP0403, in response to phagosomal acidification
and is vital for the intracellular survival. Expression of serine protease by
MAP K-10 was studied at 10, 30, and 120-min. post infection of bovine
monocyte derived macrophages treated with or without bafilomycin to
block phagosomal acidification. MAP serine protease was significantly
upregulated exclusively in the acidified phagosomes. Highest level of
MAPO0403 expression coincided with the timing of peak phagosome
acidification in the macrophages. Inasmuch as Mycobacterium smeg-
matis mc® 155 cannot resist and persist in the acidified phagosome, we
cloned the open reading frame of MAP0403 via a pSM417 vector into
M. smegmatis mc? 155. Compared with controls, M. smegmatis mc?
155 transformants carrying the MAP serine protease show a temporal
survival advantage during the in vitro acid stress for 30 and 120min. Our
studies suggest that MAP serine protease is critical in resisting the pha-
gosomal acid stress by MAP. Further establishment of this mechanism
will lead to better understanding of a proximal step in the pathogenesis
of mycobacterial infections to establish an intracellular niche.
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M70  Quantifying Johne’s disease infectivity in Indiana dairy
herds. C.C.Wu*, T.L. Lin, A. Storm, C. A. Alinovi, and M. P. Ward,
Purdue University, West Lafayette, IN.

Analysis of fecal culture and ELISA serology for Johne’s disease (JD)
was conducted on 5 dairy herds to quantify infectivity of ID from 2004
to 2009. Various positive management practices and risk assessment have
been employed in these herds. Spearman's coefficient was calculated for
the relationship between fecal shedding level and ELISA score. In a large
open Holstein herd (900 milking) prevalence of JD by semiquantitative
fecal culture was 36.1% in 2004, 18.5% in 2005, and 18.7% in 2006. In
a small closed herd (50 milking) none of the tested cows were positive
for JD by fecal culture in 2004. This herd did have one cow that was
fecal culture positive in 2005 (0.9%), though all cows were negative
for JD when tested in 2006. Two small open herds were studied. In one
herd (80 milking) 19% of cows were positive for JD by fecal culture
in 2004, 9.4% in 2005, and only 3.3% of cows were positive in 2006.
The herd prevalence for JD went up to 24.6% in 2007 with new unvac-
cinated cows added to the herd, but reduced to 4.2% in 2008. In the other
small herd (60 milking), 4.2% of the cows were positive for JD by fecal
culture in 2005, 4.5% in 2006, and all tested animals were negative for
JD in 2007 (0.0%). The fifth herd is a medium-sized (300 milking) open
dairy herd where 10% of cows were fecal positive for JD in 2003 and
herd prevalence had risen to 31.7% when tested in 2005. In subsequent
years, the herd prevalence of JD decreased to 14.8% in 2006 and 9.8%
in 2007. Vaccination against JD was practiced in all herds except the
small closed herd (50 milking). Between 2003 and 2007, mean ELISA
values increased in herds practicing vaccination with little change in
the non-vaccinated herds. In conclusion, ELISA testing alone cannot
be used to identify positive and shedding animals for culling program.
ELISA is best used to screen the status of JD in herd and fecal culture
remains the most accurate ante-mortem method to identify animals that
are mycobacterial shedders.

Key Words: Johne’s disease, infectivity, culture

M71 Preliminary observation of an indigenous Johne’s disease vac-
cine study in infected cattle herd in India. S.V. Singh*, A. Srivastva,
B. Singh, A. Kumar, and A. V. Singh, and P. K. Singh, Central Institute
for Research on Goats, Makhdoom, Farah, Mathura (UP), India.

Ineffective control strategies of Johne’s disease (JD) by ‘test and cull’
method, banned on culling of cows due to social issue, high presence
of Mycobacterium avium ssp. paratuberculosis (MAP) in livestock,
humans and in environment, difficulties in early diagnosis etc. were
major challenges to successful JD control program in India. An indig-
enous JD vaccine has been developed using a native MAP strain of
‘Indian Bison type’ of goat origin and found very effective in preventing
and also curing of JD in goats and sheep. In present study the status of
MAP infection and the efficacy of indigenous vaccine for the control
of JD in a naturally infected cattle herd (based on preliminary data)
were described. Fecal, blood and serum samples from 135 cows (100
adult and 35 calves), showing moderate to advanced symptoms of JD
were processed for assessing the status of MAP infection before vac-
cination by microscopy, PCR and ELISA test, respectively. A total of
60 and 31.85% cows were positive by ELISA and blood PCR. Positive
samples by PCR were further genotyped as MAP Bison type by IS 1311
PCR-REA. Out of 32 calves and 51 adult cows, 65.6 and 84.3% were
positive in microscopy of fecal smear, respectively. Necropsy of few
died cows showed advanced gross lesions of JD. All the cows were
vaccinated, sampled (20%) and monitored for improvement in physical
condition, reduction in MAP shedding, morbidity, mortality and immune
response. Sample results and other data recorded before and 2 mo post
vaccination showed reduction in number of MAP shedder/positive cows
as well as shedding level, reduced morbidity and mortality despite of
extreme winter condition, accelerated sero-conversion, checked diar-
rhea, increased appetite, no untoward reaction etc. were recorded.
Conclusively, developed indigenous vaccine may perform equally (as
in previous study on goat and sheep) in controlling the clinical cases
of JD in cattle.

Key Words: indigenous vaccine, Johne’s disease, Mycobacterium avium
ssp. paratuberculosis
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Breeding and Genetics: Beef Cattle

M72 Association of a single nucleotide polymorphism of calpain
1 gene with meat tenderness of the yak. X.J. Wu!, L. Yang!, H.
L. Wang!, L. P. Zhang!, J. H. Wang!, M. A. Brown*?, and J. P. Wu!,
1Gansu Agricultural University, Lanzhou, Gansu, China,2?USDA-ARS,

Grazinglands Research Laboratory, El Reno, OK.

The association of a single nucleotide polymorphism (SNP) of calpain
1 (CAPNI1) gene with shear force of 2.54 cm steaks from M. longis-
simus dorsi from Gannan yaks (Bos grunniens, n = 181) was studied.
The experimental design was a repeated measures with the main unit
in a completely randomized design with a factorial arrangement of
treatments (age at harvest x SNP) and the repeated subunit was aging
days. Individual animal was used as the experimental unit. Yaks were
harvested at 2, 3, and 4 yr of age (n =51, 59, and 71, respectively), and
samples of each yak carcass were aged at 4°C for 0, 1, 3, 7, 14 or 21d.
Shear force for each sample was determined at each of 6 postmortem
aging times using Warner-Bratzler shear force methodology. Fragments
of the yak CAPN1 gene including exon 9 and intron 9 were amplified
and subjected to single strand conformation polymorphism analysis. A
SNP was found within intron 9 of the CAPN1 gene G5837A, and there
were 2 genotypes of GG and GA identified, respectively. The genotypic
frequency of GG was 82.87% compared with 17.13% for GA. Statistical
analysis was done using SAS PROC MIXED. Interaction of SNP x age
at harvest x aging days was demonstrated (P < 0.10) for shear force. In
2-yr-old yak, genotype GG had lesser shear force than that of GA at the
aging times of 0, 3, and 7 d (0.78, 0.92, and 0.65 kg, respectively; P <
0.05); however, in 3-yr- and 4-yr-old yak, genotype GG had lesser shear
force than GA at aging time of 14 d (0.71 and 0.58 kg, respectively; P
< 0.05). Genotype had little effect (P > 0.05) on shear force for 3- and
4-yr-old yaks averaged over aging time. In 2-yr-old yak, genotype GG
had 0.57 kg lesser shear force than yaks with genotype GA (P < 0.05)
averaged over aging time. Therefore, results from this research suggest
that the CAPN1 SNP affected shear force of M. longissimus dorsi but the
effect differed depending on age of yak and aging time of the meat.

Key Words: yak, calpain, genotype

M73 The effects of single nucleotide polymorphisms of calpastatin
gene on meat tenderness of the yak. J. H. Wang!, J. P. Wu*!, H. L.
Wan!, L. Yang!, X. J. Wu!, M. A. Brown?, and L. P. Zhang', !Gansu
Agricultural University, Lanzhou, Gansu, China, 2USDA-ARS, Graz-

inglands Research Laboratory, El Reno, OK.

The association of single nucleotide polymorphisms (SNPs) of calpasta-
tin (CAST) gene with shear force of 2.54 cm steaks from M. longissimus
dorsi from Gannan yaks (Bos grunniens, n = 181) was studied. Yaks
were harvested at 2, 3, and 4 yrof age (n=51, 59, and 71, respectively),
and samples of each yak carcass were aged at 4°C for 0, 1, 3, 7, 14
or 21d. Shear force for each sample was determined at each of the 6
postmortem aging-day using Warner-Bratzler shear force methodology.
Fragments of the yak CAST gene including exon 3 were amplified and
subjected to single strand conformation polymorphism analysis. Two
linkage SNPs were found within exon 3 of the CAST gene: G40455A
and G40463A, and there were 2 genotypes of GG/AA and GA/GA dem-
onstrated respectively. The genotypic frequency of GG/AA was 72.93%
compared with 27.07% for GA/GA. Statistical analysis was done using
SAS PROC MIXED. Interaction of genotype x age at harvest x aging
time was demonstrated (P < 0.05) for shear force. In 2-yr-old yak, GG/
AA had lesser shear force than GA/GA at the aging times of 1 and 7

d (1.15 and 0.57 kg, respectively; P < 0.05); 4-yr-old yak GG/AA had
lesser shear force than GA/GA at aging times of 7 and 14 d (0.64 and
0.49 kg, respectively; P <0.05). Genotype had little effect (P> 0.05) on
shear force in 2-yr- and 3-yr-old yak averaged over aging time. In 4-yr-
old yak, GG/AA had 0.40 kg lesser shear force than GA/GA (P < 0.05)
averaged over aging time. Therefore, it was concluded that the CAST
SNPs affect (P < 0.10) shear force of M. longissimus dorsi depending
on age of yak and aging time of the meat. Further study should focus
on the ontogeny of CAST gene mRNA expression.

Key Words: yak, calpastatin, tenderness

M74 Estimation of inbreeding and effective population size of
fullblood Wagyu cattle registered with the American Wagyu Asso-
ciation. H. L. Neibergs*!, R. Zanella', J. F. Taylor?, C. T. Gaskins', J.
J.Reeves!, and J. M. de Avilal, ' Washington State University, Pullman,

2University of Missouri, Columbia.

The founders of the American Wagyu herds were imported from Japan
during a period when inbreeding was high and the effective population
size of the Japanese Wagyu was low. The effective population size
represents the number of breeding animals in an ideal population where
each male and female has an equal chance of contributing to the next
generation. The objectives of this research were to estimate the inbreed-
ing and effective population size of the Wagyu breed using pedigree
information from 2504 fullblood animals registered with the American
Wagyu Association and from genotypes of 50 fullblood Wagyu animals
representing 8 prominent sire lines. The Illumina BovineSNP50 BeadAr-
ray was used to genotype the Wagyu samples. Excess homozygosity was
used to estimate inbreeding by genotype using PLINK (Purcell et al.
2007) while inbreeding based on pedigree was estimated with FSpeed
Pro (http://www.tenset.co.uk/fspeed/fspeed.html). The effective popula-
tion size was estimated for the period of 1990 to 2007 as described by
Nomura et al. (2001) where the annual rate of inbreeding (AFgr,y) was
used to estimate the annual effective population size (N,). The estimated
level of inbreeding for American Wagyu based on pedigrees was 5.8%
which reflects that inbreeding is underestimated for foundation animals
with shallow pedigrees. The estimated inbreeding based on pedigrees
and genotypes in the 8 sire lines are shown in Table 1. The effective
population size averaged 8.8 between 1990 and 2007, with a low of 1.5
in 1991 and a high of 16 in 2007. Wagyu in America are the result of a
small number of cattle imported from Japan between 1976 and 1999 and
additional importations in the near future are not expected. Strategies
to increase genetic diversity and limit inbreeding should be considered
to maintain this unique breed of cattle.

Table 1. The percent inbreeding for each of 8 sires based on their 5
generation pedigree and genotypes from the SNP50 BeadArray

Sires %Inbreeding: Pedigree %Inbreeding: Genotype
TF Itomichi 1/2 0 25

Kitaguni Junior 0 18.4

TF Kikuhana 18.7 39.1

Kitateruyasudoi 9.4 27.3

Michifuku 6.2 28.1

Sanjirou 12.9 33.1

Takazakura 12.5 31.2

JVP Fukutsuru 068 9.4 21.9

Key Words: Wagyu, inbreeding, population
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M75 Genetic network update for economically important traits
in a Wagyu x Limousin reference population.  Z. Jiang*!, J. J.
Michal!, T. F. Daniels', J. Chen', Z. X. Pan', T. Kunej', M. D. Garcia?,
C.T. Gaskins', J. R. Busboom!, L. J. Alexander?, R. W. Wright Jr.!, and
M. D. MacNeil®, 'Washington State University, Pullman, >Louisiana
State University, Baton Rouge, 3USDA-ARS, Fort Keogh Livestock and
Range Research Laboratory, Miles City, MT.

In the present study, 84 genes representing 6 different biological path-
ways were investigated for their associations with 5 carcass, 6 eating
quality and 8 fatty acid composition traits in a Wagyu x Limousin refer-
ence population, including 6 F1 bulls, 113 F1 dams, and 246 F2 progeny.
Actotal of 157 mutations, mainly single nucleotide polymorphisms were
genotyped using a Sequenom assay, but only 135 tagged mutations were
selected by the HAPLOVIEW analysis for the association study. Single
marker-trait association runs revealed 153 significant associations (P <
0.05), which were then placed into 3 groups of quantitative trait modes
(QTMs) with additive, dominant and overdominant effects if a marker
had 3 genotypes with at least 9 animals for each group of genotypes.
All significant markers and their QTMs associated with each of these
19 traits were involved in a linear regression model analysis, which
confirmed single-gene associations for 4 traits, but revealed 2-gene
networks for 9 traits and 3-gene networks for 4 traits. Such genetic
networks involving both genotypes and QTMs resulted in high correla-
tions between predicted and actual values of performance, thus providing
evidence that the classical Mendelian principles of inheritance can be
applied in understanding the genetic complexity of complex phenotypes.
Our present study also indicated that carcass, eating quality and fatty
acid composition traits rarely share genetic networks. Therefore, marker-
assisted selection for improvement of one category of these traits would
not interfere with improvement of another.

Key Words: quantitative traits, genetic networks, beef cattle

M76 Genetic trends for image analysis traits in Japanese Black
cattle. Y. Nakahashi*, S. Ido, and K. Kuchida, Obihiro University of
A & VM, Obihiro-shi, Hokkaido, Japan.

Intramuscular fat has been a concern in genetic improvement of Japa-
nese Black cattle. Beef Marbling Standard (BMS) has been used as an
indicator of the amount of marbling. However, there are factors other
than marbling that are known to affect BMS, such as the coarseness or
fineness of marbling flecks. In the present study, we investigated genetic
trends and the relationships between traits related to BMS. A total of
10,556 of Japanese Black cattle that were shipped to a meat processing
plant in Hokkaido, Japan, were used in the study. High quality digital
images were collected and analyzed to calculate the marbling percent
(MP) and coarseness index of marbling (CIM). The AIREMLF90
program was used for estimation of genetic parameters. Genetic trends
were calculated as the average of standardized breeding values (BV)
of the dams by birth year for every trait. Regression coefficients (f3)
were used to compare the genetic trends. The estimated heritabilities
of BMS, MP, and CIM were 0.63 + 0.04, 0.74 + 0.04, and 0.51 £ 0.04,
respectively. The genetic correlation coefficients of BMS with MP and
CIM were 0.58 and 0.96, respectively. The trend in average BMS BV
was flat from 1937 to 1970 (B = —0.01), increasing from 1970 to 1990
(B=0.04), and accelerating after 1990 (8 = 0.18). Similarly, the genetic
trends for MP and CIM also increased. These results indicated that the
genetic improvement of BMS is occurring, but at the same time genetic
merit for the undesirable trait of marbling coarseness is also increas-
ing. To achieve improvement of BMS without increasing coarseness of
marbling, it is suggested to utilize image analysis in genetic evaluation,
as this technology can indicate detailed characteristics of marbling.

Key Words: genetic trend, image analysis, Japanese Black cattle

M77 Multivariate analyses of weight traits fitting reduced rank
and factor analytic models in Nellore cattle. A. A. Boligon*', A.
B. Bignardi', M. E. Z. Mercadante?, and L. G. Albuquerque', 'FCAV/
UNESP, Jaboticabal, Siio Paulo, Brazil, *Instituto de Zootecnia, Sertdoz-
inho, Sao Paulo, Brazil.

A total of 61.528 records from 12,246 animals from the Nellore Cattle
Breeding Program were used to estimate genetic parameters using
multivariate analysis (MV). Reduced rank analyses fitting the first m
=2, 3, 4 and 5 genetic principal components (RR) and analyses that
fitted a factor analytic structure considering m = 2, 3, 4 and 5 factors
(FA), were carried out. The traits evaluated were: birth weight (BW),
weaning weight (WW), weight at 365 (W365) and 550 d of age (W550),
and weight at 2, 3, 4, 5 and 6 year of age (W2Y, W3Y, W4Y, W5Y and
W6Y, respectively). Genetic additive direct effects and residual effects
were considered as random. For BW and WW, the genetic maternal
and maternal permanent environment effects were included as random
effect. Contemporary group (farm, sex, year, and month of birth) was
included as a fixed effect. Linear and quadratic effects of animal age at
recording (except BW), and dam age at calving (for BW, WW, W365
and W550) were included as covariables. The residual, genetic maternal
and permanent environment covariance matrix was assumed to have
full rank throughout. Models were compared by Akaike’s Information
Criterion (AIC) and Schwarz’s Bayesian Information Criterion (BIC).
The model containing the largest number of parameters - MV (96
parameters) showed the worst fit. For models with the factor number
equal to the principal component number, the value of log L was very
similar. In general, the results indicate that RR models with 3 principal
components (RR-PC3) are sufficient to model the genetic covariance
structure among the weight traits. The 3 principal components explained
more than 90% of the genetic variation. Genetic correlation estimates
between weights traits ranged from 0.42 to 0.96. Results from RR-PC3
agreed closely with estimates from MV analyses and literature results.
The RR estimation decreased computational requirements relative to
MYV analyses.

Key Words: growth traits, genetic parameters, principal component
analysis

M78 Genetic parameters for weight traits from birth to 630 days
of age in Guzera cattle by random regression models. 1.S. Silva*!,
I. U. Packer?, L. O. C. Silva’, C. M. R. Melo*, and R. A. A. Torres
Junior®, 'University of Brasilia - UnB, Brasilia /DF, Brazil,*University
of Sdo Paulo - USP/ESALQ, Piracicaba/SP, Brazil, 3Embrapa Gado
de Corte, Campo Grande/MS, Brazil, *Federal University of Santa
Catarina - UFSC, Florianopolis/SC, Brazil.

A total of 60,782 body weight records belonging to Guzera breed from
birth to 630 d of age were analyzed to estimate the variance components
and the genetic parameters by random regression models and the REML
methodology. Ten regression models were analyzed with contempo-
rary group as fixed effect and age of dam as a covariate. Covariance
functions of different order were analyzed for direct additive genetic
random (kA), animal permanent environmental (kC), maternal perma-
nent environmental (kQ) and residual effects with homogeneous (r1)
and heterogeneous variance structures, with 5 (r5) or 10 (r10) residual
variance classes. Models were compared by the Likelihood Ratio Test,
the Akaike Information Criterion (AIC) and the Schwarz’s Bayesian
Information Criterion (BIC). The variance estimates in the analyses
by the regression models were relatively similar. AIC values showed
that the adjustment of the model with order of covariance functions
of 6 for kA, kC, kQ (Reg666) and r10, was superior in relation to the
other models. BIC values showed that the most parsimonious model
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had order of covariance functions of 6 for kA, 5 for kC and 3 for kQ
(Reg653), and r10, was optimal among the models with 10 residual
variance classes. The heritability estimates for weights at birth (WB),
205 (W205), 365 (W365) and 550 (W550) days of age were 0.13, 0.43,
0.46, 0.48 for the model Reg666-r10, and 0.13, 0.46, 0.54, 0.56, for
the model Reg653—10. The phenotypic, genetic, animal and maternal
permanent environmental correlations were all positive and were similar
for all models. Considering the most parsimonious model, Reg653 and
r10, the genetic correlations between WB/W205, WB/W365, WB/W550,
W205/W365, W205/W550 and W365/W550 were 0.40, 0.40, 0.42, 0.68,
0.74 and 0.81, respectively. Models with variance homogeneity were
inadequate. It was observed that division of the residual variance into
10 distinct classes was the most suitable model for describing variation
in the weights studied herein.

Key Words: beef cattle, variance components, random regression

M79 Principal component analysis of traits contributing to genetic
evaluation of Brahman bulls in Brazil. J. C. Souza*!, L. O.C. Silva?,
A. Gondo?, P. B. Ferraz Filho?, J. A. Freitas*, C. H. M. Malhado>’, R. L.
Weaber®, and W. L. Lamberson®, 'Mato Grosso do Sul Federal Univer-
sity - UFMS, Aquidauana, MS, Brazil,”Empresa Brasileira de Pesquisa
Agropecuaria - EMBRAPA, Campo Grande, MS, Brazil,*Mato Grosso
do Sul Federal University - UFMS, Tres Lagoas, MS, Brazil, *Parana
Federal University - UFPR, Palotina, PR, Brazil, "UESB, Jequie, BA,
Brazil, *Animal Sciences, MU - USA, Columbia, MO, "Scholarship of
CNPq, Brazilia, DF - Brazil.

The objective of this study was to evaluate the contribution of each
trait contributing to genetic evaluation of Brahman sires. The data were
from the 2006 summary of Brahman bulls published by EMBRAPA/
CNPGC. Estimates of EPD were obtained using a multiple trait animal
model including: weight to maternal phase — 120 d (PM); weight total
maternal phase (TMMP); weaning weight (WW); total maternal wean-
ing weight (TMW); yearling weight (YW); pre-weaning gain (GNW)
(g/day); total maternal pre-weaning gain (TMPG); post-weaning gain
(YGP); age (days) at first calving (IPP); interval between the 1st and 2nd
calving (I2P); interval and other calving (IOP); scrotal circumference
measurements (SC); and genetic qualification index (IQG =10% * PM
+ 15% * WW + 20%*TMW + 30% * YW + 10% * IPP + 10% * 12P
+ 5% * SC)) of 542 bulls. The characteristics were evaluated by using
the PRINCOMP procedure of SAS. The eigenvalues and proportions of
the first 5 principal components were 6.72, 0.52; 1.78, 0.14; 1.49, 011;
1.18, 0.09; 0.61, 0.05, respectively; the first eigenvalue totaled 0.52;
first 2 0.65; the first 3 0.77, the first 4 0.86, and a total of 5 0.91. The
estimated contribution of the first principal component for each trait
was WW (0.3757); IQG (0.3749); YGP (0.3724), YW (0.3573); TMW
(0.3569); TMPG (0.3526); TMMP (0.3161); YGP (0.2316), SC (0.1515),
IOP (0.1347), IPP (0.0527), PM (—0.0060); and I12P (—0.0528). The traits
that most contributed were weaning weight, genetic qualification index
and post-weaning gain. The traits which contributed least were weight
to maternal phase and interval between 1st and 2nd calving. The largest
genetic correlations were between weaning weight and post-weaning
gain (0.96); yearling weight (0.97); and IQG (0.9556).

Key Words: gain, principal components, Zebu

MS80 Allelic frequencies of polymorphisms associated with feed
efficiency in Aberdeen Angus cattle in Uruguay. A. I. Trujillo, P.
Grignola, I. Pandulli, P. Nicolini, A. Casal, A. Espasandin, F. Pefiaga-
ricano, and M. Carriquiry*, Universidad de la Republica, Montevideo,
Montevideo, Uruguay.

We are interested in selecting cattle with improved feed efficiency by
searching for residual feed intake (RFI) candidate genes. In confine-
ment systems, neuropeptide Y (NPY), leptin (LEP) and insulin growth
factor-1 (IGF-1) have shown association with feed efficiency. Since
frequencies of single nucleotide polymorphisms (SNP) of NPY, LEP
and IGF-1 are unknown in beef cattle population in Uruguay, our
objective was to study the distribution of these SNP in the Aberdeen
Angus breed. This is a first step in evaluating the associations of these
SNP with RFI and investigating their use as molecular markers for
assisted selection in pasture-based system. A totally of 130 genetically
unrelated calves from 5 Aberdeen Angus herds (the major contributors
to the national genetic pool) were sampled. DNA was extracted from
fresh blood using the “salting out” procedure. High resolution melting
(HRM) of PCR small amplicons in presence of SYBR Green dye was
used to genotype. An A/G SNP located in intron 2 of the NPY gene, a
C/T SNP located in exon 2 of the LEP gene and a C/T SNP located in
the promoter region of IGF-1 gene, were the markers genotyped. The
allelic frequencies of SNP were 0.76 and 0.24 (A and G) for NPY, 0.46
and 0.54 (C and T) for LEP, and 0.61 and 0.39 (C and T) for IGF-1.
The SNP frequencies distributions were similar across different herds
(P > 0.05, Chi-squared test). This data shows that the frequency of
“favorable” alleles is lower than the “unfavorable” alleles in Aberdeen
Angus cattle in Uruguay. These results support our proposal that it is
possible to improve feed efficiency by using marker-assisted selection
in the context of a national program.

Key Words: SNP NPY LEP IGF-1, feed efficiency, Aberdeen Angus
breed

MS81 Techniques for sifting inconsistent data points from repeatedly
weighed beef cattle. S. E. Speidel*, C. M. McAllister, D. H. Crews
Jr., and R. M. Enns, Colorado State University, Fort Collins.

Prior to their inclusion in genetic evaluations, phenotypic records are
typically sifted following Beef Improvement Federation guidelines to
exclude erroneous data points. Random regression techniques allow the
use of data points regardless of age at measurement. Given the range of
ages typically seen in field data sets, it can be challenging to identify
problematic observations. The objective of this study was to compare
data sifting procedures that can be implemented on a large scale for
the purpose of identifying individual data points inconsistent within an
individual animal’s growth curve. The data set consisted of 1372 animals
with an average of 10.98 weight observations per animal ranging from
0to 519 d of age. Three methods were used to identify inconsistent data
within a given animal. First individual animals with R? values less than
0.90 for the linear regression of weight on age were examined. Second,
residuals from this regression were compared with residuals on all
animals, to identify observations with residuals greater than 4, 5, and
6 standard deviations (SD) from 0. Finally, each weight was compared
with the overall variability of weight within age window across years,
to identify those greater than 4, 5, and 6 SD from the mean. This last
method was the least robust of all 3 failing to identify any erroneous
data points. The R? method was not sensitive enough in this data set
given that only 5 animals possessed an R? less than 0.90, although one
individual animal was identified with a data point not consistent with his
remaining values. The most sensitive method compared each individual
residual value to the overall residual variability. Here, a total of 10, 2
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and 0 animals were identified with residuals greater than 4, 5, and 6 SD
from the mean, respectively. For this data set, the inclusion of birth and
weaning weights along with the test weights gave better predictions of
average daily gain by more precisely estimating the intercept for each
regression line. Since the R? values were so high the residual method
easily found those observations inconsistent with the remaining records
on the individuals.

Key Words: beef cattle, data sifting, longitudinal data

MS82  Use of principal component approach to predict direct
genomic breeding values for meat traits in Italian Simmental
Bulls. M.A.Pintus', G. Gaspa', N. P. P. Macciotta*!, P. Carnier® E. L.
Nicolazzi3, C. Dimauro', D. Vicario®, P. Ajmone-Marsan?, A. Nardone?,
and A. Valentini®, !Universita di Sassari, Sassari, Italia, *Universita
di Padova, Padova, Italia, 3Universita di Piacenza, Piacenza Italia,
4ANAPRI, Udine, Italia,?Universita della Tuscia, Viterbo, Italia.

In the current study, principal component (PC) analysis was used to
reduce the number of predictors in the estimation of direct genomic
breeding values (DGV) for meat traits in a sample of 457 Italian Sim-
mental bulls. SNP marker genotypes were determined with the 54K
Illumina beadchip. After edits, 40,179 SNPs were retained. PC extraction
was carried out separately for each chromosome and 2,466 new variables
able to explain 70% of total variance were obtained. Bulls were divided
into reference and validation population. Three scenarios of the ratio
reference/validation were tested: 70:30, 80:20, 90:10. Effect of PC scores
on polygenic EBVs was estimated in the reference population with a
BLUP model. Traits analyzed were daily live weight gain, size score,
muscularity score, feet and legs score, beef index (economic index),
calving ease direct effect, and cow muscularity. Accuracy was calcu-
lated as correlation between DGV and polygenic EBV in the validation
bulls. Muscularity, feet and legs, and the beef index show the highest
accuracies (Table 1), calving ease the lowest. In general, accuracies are
slightly higher (Table 1) when reference animals are selected at random
and the best scenario is 90:10.

Table 1. Accuracy of GEBV for 7 meat traits

Scenarios
Sorted by birth year Random
Trait 70:30 80:20 90:10 70:30 80:20 90:10
Daily live weight gain ~ 0.38 035 0.53 047 037 0.63
Size score 044 047 054 049 047 047
Muscularity score 0.71 0.67 0.80 0.71 0.70 0.79
Feet and leg score 0.72 0.74 085 0.76 0.77 0.83
Beef index 0.63 0.57 0.74 0.63 0.60 0.77
Calving ease direct effect 0.23 0.23 0.24 0.34 0.26 0.29
Cow muscularity 0.80 085 0.83 0.82 0.84 0.82

Key Words: principal component analysis, genomic selection, meat
trait

MS83 Genetic analysis of visual score data with different distribu-
tions and genetic parameters using linear and nonlinear models. F.
Barichello*!, M. M. Alencar?, and R. A. A. Torres Janior?, ! Unesp,
Jaboticabal, SP, Brazil, 2Embrapa Southeast Livestock, Sao Carlos, SP,
Brazil,*Embrapa Beef Cattle, Campo Grande, MS, Brazil.

The aim of this study was to evaluate the effect of the way (Y) of assign-
ing discrete visual scores (VS, 6 levels) for the values of a continuous
underlying scale (USC) on the estimated breeding values (BV) for 2
heritability values (h?: 0.25 and 0.49) and 2 magnitudes of contemporary

group variance (CG: 0.25 and 1.00). Three different models (M) (linear,
threshold, and linear with transformed data) were used for the analysis.
Herds with 40 sires and 1,200 dams, mated at random, were simulated
for 20 years. Direct and maternal BV, maternal permanent environmen-
tal, CG, and age of dam effects were generated and combined with an
independent error term to form the phenotype in the USC. The USC
were assigned, as a function of CG, according to normal relative (Y,)
and normal fixed (Y,) distributions. The BVs were estimated using the
GIBBS2F90 and THRGIBBS1F90 programs with previously estimated
variance components. The procedure was repeated 10 times for each
combination. Correlations (R) between estimated and true BV were
obtained for each animal class (sires, dams and offspring). Significant
effects of Y on R for all animal classes were found. The Y, distribution
presented better estimates than Y, distribution for all animal classes
(sires: 0.92 vs 0.91; dams: 0.61 vs 0.60; offspring: 0.69 vs 0.68). For
dams and offspring, significant effect of h? on R was found, where high
level of h? provided greater correlation between true and estimated BV
(dams: 0.67 vs 0.55; offspring: 0.74 vs 0.63). For sires, significant effects
of h? x CG interaction on R were found (at h> = 0.49 no differences
were found between levels of CG, but at h>=0.25 greater R values were
found with a low level of CG). M had no effect on R. The results indicate
slightly better performance of the Y| way of assigning VS to US values,
and all M yielded consistent results for VS evaluation.

Key Words: breeding value, threshold model, transformed data

M84 Multibreed genetic evaluation of calving ease and birth weight
using a threshold-linear model in Gelbvieh cattle. S. Tsuruta*, A. H.
Nelson, J. K. Bertrand, and 1. Misztal, University of Georgia, Athens.

Multibreed genetic evaluation (MBE) was implemented for calving ease
(CE) and birth weight (BW) using a threshold-linear model applied to
data from the American Gelbvieh Association. Data included 138,072
CE records (3 categories) and 941,811 BW records from 1972 to 2008.
The pedigree file contained 1,204,867 animals. Heterosis priors of CE
were not available from the literature, so they were constructed by
making them proportional (0.02) to the BW priors. Priors of unknown
parent group within breeds (breed effects) for CE were also constructed
in proportion to those for BW. Priors of external BW and CE EPD for
Angus sires in the Gelbvieh data set were provided by the American
Angus Association. The computer program used a preconditioned con-
jugate gradient and iteration on data method. The MBE converged when
priors for heterosis and breed effects were used without considering prior
external EPD information; however, analyses did not converge when
the external EPD priors were included. Correlations between EPD with
and without heterosis and breed effect priors were 0.95 and 0.99 for CE
and BW, respectively. Correlations of the Angus sire EPD computed in
the Gelbvieh MBE with the external EPD of the same Angus sires were
0.23 and 0.33 for CE and BW, respectively, indicating that the external
EPD for Angus sires were not good priors in the Gelbvieh data. When
low accuracies were assumed for the external Angus EPD for CE and
BW, the program converged. This indicates that CE provided from an
Angus sire mated to a Gelbvieh female may not be representative of the
Angus sire’s performance based on external EPD, which were the result
of mating Angus sires to Angus dams. This result may suggest that the
external EPD priors for BW only should be used in the MBE because
informative external EPD priors may not be available for CE.

Key Words: multibreed evaluation, calving ease, threshold-linear
model
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M85 Comparison of a feed efficiency measure for steer progeny
produced from divergently mated sires and dams phenotyped for
residual feed intake. N.O. Minton*, R. L. Weaber, R. L. Kallenbach,
and M. S. Kerley, University of Missouri, Columbia.

Objectives of this research were to determine feed efficiency of progeny
produced from mating RFI phenotyped sires and dams and the effect of
test duration (0 to 70 d, 0 to 120 d, and 70 to 120 d) on RFI values of
calves. We hypothesized that parent RFI would influence progeny feed
efficiency. We further hypothesized that an increase in test duration for
RFI is necessary to accommodate for pre-test effects that could alter
RFI values of calves. Simmental crossbred heifers (n = 12 RFI- and n
= 12 RFI+) were mated with RFI- (n = 2) and RFI+ (n = 2) bulls. Sire
was used as an independent variable to measure the effect of sire on
progeny performance. Three dam groups were formed by assigning one
SD greater than (INEFF) and one SD less than (EFF) average (AVG)
RFI. Steer progeny were placed on feed post weaning where intake
and BW were measured over 120 d. Intake and weight data were used
to calculate ADG, intake, FCR and RFI. Progeny performance differed
among sire groups. Progeny from RFI- sires were more efficient than
progeny from RFI+ sires on test durations 0 to 70 d (—0.50 v —0.06; P <
0.12)and 0to 120 d (—0.51 v—0.05; P <0.15). Unexpectedly, one RFI+
sire’s progeny performed similar to progeny of 2 RFI- sires. Progeny
from INEFF dams had greater RFI’s (0.5 v —0.63; P < 0.03) from 0
to 70 d and from 0 to 120 d (0.55 v —0.72; P < 0.03) than progeny of
EFF dams. Progeny RFI values were not significantly different from
70 to 120 d between sire and dam groups. Correlations for RFI were
high between test durations of 0 to 70 d and 0 to 120 d (0.87) and 0 to
120 d and 70 to 120 d (0.88). Correlations were low for RFI between
0 to 70 d and 70 to 120 d (0.54). We concluded selecting against the
lower third of INEFF dams within a population will improve progeny
feed efficiency. Furthermore, extending the test duration is required
for progeny that are not acclimated to the test facility or ration before
intake collection.

Key Words: residual feed intake, feed efficiency, beef

M86 The relationship of bovine respiratory disease and carcass
ultrasound measures. B. W. Brigham*!, C. M. McAllister!, R. K.
Peel!, H. Van Campen?, R. L. Weaber®, G. H. Loneragan®, J. L. Salak-
Johnson?, C. C. L. Chase®, E. J. Pollak’, and R. M. Enns', ' Department
of Animal Science, Colorado State University, Fort Collins, >Depart-
ment of Microbiology, Immunology and Pathology, Colorado State
University, Fort Collins, 3Department of Animal Science, University of
Missouri, Columbia, *Department of Agricultural Sciences, West Texas
A&M University, Canyon, >Department of Animal Sciences, University
of Hllinois, Urbana, *Department of Biology and Microbiology, South
Dakota State University, Brookings, "Department of Animal Science,
Cornell University, Ithaca, NY, Department of Agricultural Sciences,
West Texas A&M University.

Bovine respiratory disease (BRD) has been identified as an economi-
cally relevant trait which lacks selection tools to reduce post-weaning
incidence. The lack of sufficient field morbidity data has been a major
obstruction to development of tools for genetic improvement. The objec-
tive of this study was to investigate the genetic associations among real
time carcass ultrasound (US) measures and probability of treatment for
BRD. Phenotypes of 2,870 crossbred steers were collected over 2 years
(1,551 yr 15 1,319 yr 2). The US measurements were collected at 3 times
during the feeding period; receiving (0d), processing 2 (80d) and pro-

cessing 3 (150d). US measurements included ribeye area (UREA, cm?),
backfat thickness (UFAT, cm) and percent intramuscular fat (UIMF, %).
Morbidity data were collected over the entire 240d feeding period and
classified as a binary observation, 1 for treated and 0 for non-treated,
respectively. Data included 796 morbidity records; 2,848 first; 2,682
s; and 2,444 third US measurements with a sire pedigree (n = 3,255).
(Co)Variance components were estimated for each individual processing
period using a multivariate sire model and average information REML
procedures to obtain estimates of heritability and genetic correlations.
Model fixed effects included contemporary group for all traits and pro-
cessing weight as a linear covariate for US traits. Contemporary groups
were comprised of year, ranch of origin and feedlot pen. An additional
factor of US date was added to the definition for each respective pro-
cessing period. Heritability estimates of morbidity, UREA, UFAT and
UIMF at first, second and third processing were 0.15, 0.10, 0.06, 0.20;
0.16, 0.11, 0.09, 0.12; and 0.15, 0.14, 0.11, 0.06 respectively. Morbid-
ity had a negative genetic correlation with all US measurements. The
genetic correlations with the greatest magnitude were between morbidity
and UREA, UFAT, and UIMF taken at receiving of —0.15, —0.58, and
—0.11 respectively. These results imply those individuals with smaller
ribeye area and less backfat upon arrival to the feedlot have the highest
probability of suffering from a BRD incidence.

Key Words: beef cattle, health, carcass ultrasound

M87 Performance and live-ultrasound traits of beef cattle breeds
associated with DNA commercial markers. F. Loya-Olguin*!, M.
Encinias?, R. E. Kirksey?, L. Lauriault?, and L. Avendafo-Reyes',
YWniversidad Autonoma d Baja California, Ejido Nuevo Leon, Valle
de Mexicali, Baja California, Mexico,?New Mexico State University,
Las Cruces.

The commercially available DNA markers, such as GeneSTAR Mark-
ers, provide prediction of phenotypic performance of tested animals.
The objective of the present study was to evaluate performance and
live-ultrasound traits of 4 beef cattle breeds using commercial DNA
markers. Seventy 2 bulls from breeds Angus (n = 30), Charolais (n =
20), Hereford (n = 8), and Maine-Anjou (n = 15) were utilized. Initial
BW for Angus, Charolais, Hereford, Maine-Anjou were 326.31, 360.66,
306.94, and 330.48 kg, respectively. The performance test lasted 112 d.
All bulls were live-ultrasound for rumpfat (RF), ribfat (RBF), rib-eye
(RE), and intramuscular fat (IMF). Also, were recorded average daily
gain (ADG), weight per day of age (WDA); and genetic progeny dif-
ference on feed efficiency (GPDFE), tenderness (GPDT) and quality
grade (GPDQG). The Charolais bulls had higher average number of
stars, RE, WDA and GPDFE (11.32 + 0.41, 14.73 £ 0.28 cm2, 1.50 +
0.03 kg, - 3.44 £ 0.11 kg, respectively) than (P < 0.05) Angus, Maine-
Anjou and Hereford bulls. Average of stars, RE and WDA of Angus
and Maine-Anjou (10.30 £ 0.35, 13.37 + 0.24 cm2, 1.42 + 0.02 kg and
10.13 £ 0.47, 13.25 £ 0.32 cm2, 1.39 £ 0.03 kg, respectively) bulls
were similar. Meanwhile, Angus bulls had higher (P < 0.05) RF, RBF,
IMF, ADG, and GPDT (0.36 +0.01 cm, 0.28 +£0.009 cm, 4.56 + 0.12%,
1.97 £ 0.03 kg, and —1.42 + 0.08 kg, respectively) than the Charolais,
Maine-Anjou and Hereford bulls. The use of ultrasound technology in
live animals and commercial markers data can be useful tools to select
a potential genetically superior breed, and within the breed, can sort
and predict a potential bull.

Key Words: molecular value predictions, rib-eye area, Charolais
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M88 No evidence for association between leptin polymorphism
C.73 C>T and bovine viral diarrhea virus (BVDV) vaccine
response. X. Fang*! L. A. Hoff', J. A. Walker!, K. C. Olson!, G. A.
Perry', J. X. Wu!, C. Maltecca?, and M. G. Gonda', ' South Dakota State
University, Brookings,*North Carolina State University, Raleigh.

We have previously reported that sire affected humoral Bovine Viral
Diarrhea Virus (BVDV) vaccine response in beef calves, suggesting that
genetics may contribute to BVDV vaccine variation. In this study, we
hypothesized that a single nucleotide polymorphism (SNP) within the
leptin gene (LEP C.73 C > T) may be associated with BVDV vaccine
response. To test this hypothesis, humoral BVDV vaccine response
was measured in 209 Angus and Angus-cross calves. Calves were born
between February and May 2009 at the South Dakota State University
Antelope, Cottonwood and Cow-calf research herds. All individuals
were vaccinated with Bovi-Shield GOLD-10 or —5, which includes
modified-live BVDV strains type 1 and 2 (Pfizer, Inc., Exton, PA).
Blood samples were collected at time of vaccination (d = 0) and post-
vaccination (d = 21). Samples collected on d 0 were used to measure
maternal BVDV antibody and to test for persistently infected (PI)
BVDYV calves, while samples collected on d 21 were used to measure
humoral BVDYV response to the vaccine. Real-time RT-PCR for BVDV
on RNA isolated from plasma samples (Qiagen, Valencia, CA) revealed
that none of the calves were PI with BVDV. A BVDV antibody ELISA
(Idexx, Inc., Westbrook, ME) was used to measure total BVD V-specific
antibody present on d 0 and 21. Antibody concentrations were converted
to sample-to-positive (S/P) ratios, and maternal antibody S/P ratios (d =
0) were subtracted from d =21 S/P ratios to calculate vaccine response.
A PCR-RFLP assay was used to genotype the leptin polymorphism. To
investigate a possible effect of the leptin polymorphism on BVDV vac-
cine response, an ANOVA model including effects of leptin genotype,
month of birth, gender, and herd was fitted. Herd was significantly
associated with vaccine response (P < 0.05) and gender approached
significance (P < 0.10). Leptin genotype and month of birth were not
significantly associated with BVDV vaccine response. Our results sug-
gest that selection on the leptin genotype to improve beef cattle carcass
quality will not have a pleiotropic effect on BVDV vaccine response.

Key Words: BVDYV, leptin, vaccine response

MS89 A genotype combination approach using p-calpain as a
candidate gene for growth, carcass, and meat quality in bulls of
Senepol and Charolais inheritance. P.Rivera*,J. Bosques, A. Casas,
D. Cianzio, and M. Pagan, University of Puerto Rico at Mayaguez,
Mayaguez, PR.

A cytosine/guanine transversion in the p-calpain regulatory subunit
(CAPN1-316) and cytosine/ thymine transition in catalytic subunit
(CAPN1-4751) were organized as combined genotypes to investigate
its potential associations with growth, carcass, and meat quality traits.
Senepol, Charolais, and Senepol % Charolais bulls grown under grazing
conditions were genotyped (n = 94) for each individual single nucleotide
polymorphisms and organized in a total of 9 combinations (CC/CC, CC/
TT, CC/CT, GG/CC, GG/TT, GG/CT, CG/CC, CG/TT, and CG/CT). For
growth traits, a subset of 36 animals were used for the correspondent
statistical analyses using the more representative CG/CT (n=16), GG/
CT (n = 10), and GG/TT (n = 10) bulls. CAPN1 was associated with
heavier body weights: at birth, 205 d, 240 d, and daily weight gain at 205
and 240 d. At birth, animals with the GG/CT combination were heavier
(P <0.05) than those with CG/CT. However, CG/CT bulls were heavier
(P <0.05) at 205 d, and gain at both 205 and 240 d than the GG/TT.

Moreover, at 240 d, CG/CT animals were heavier than GG/CT and GG/
TT, and at slaughter CG/CT weighed more (P <0.05) than GG/CT only.
For carcass and meat quality traits (CG/CT,n=9; GG/CT,n=6; GG/TT,
n=>5), CG/CT bulls presented greater tenderness (P <0.05) at 0d (24 h
aging period) than GG/CT, as determined by sensory evaluation of the
loin. After 14 d of aging, beef from CG/CT was classified as moderately
tender while GG/CT improved from moderately tough to slightly tender
(hedonic scale; 1 = extremely tough/8 = extremely tender). In addition,
in that same period, differences in sensory tenderness between CG/
CT and GG/TT (less tender) were significant (P < 0.01). However, the
longissimus dorsi and bicep femoris muscle weights were lower (P <
0.05) in the double heterozygous. The results of this study suggest that
the double heterozygous for CAPN1 (316 = CG, 4751 = CT) presented
more desirable growth, carcass, and meat quality traits. Therefore, the
usefulness of these markers seems to be beyond its exclusive associa-
tion with meat tenderness.

Key Words: CAPNI1, growth, heterozygous

M90 An insertion/deletion polymorphism at the bovine Cal-
pastatin locus is associated with economically important traits. N.
Vega*!, D. Velez!, A. Casas!, D. Cianzio', C. W. Ernst?, and M. Pagan',
YUniversity of Puerto Rico, Mayaguez, PR,>Michigan State University,
East Lansing.

Actotal of 126 bulls (50% to purebred Senepol and Charolais) were geno-
typed for a cytosine insertion/deletion identified at intron 2 of the bovine
Calpastatin locus to determine its segregation and potential associations
with growth and meat quality traits. Overall, the frequency of the allele
labeled as A (cytosine deletion) was higher (0.84) than the B (cytosine
insertion) allele (0.16). In bulls of Senepol descent, allele frequencies
were 0.90A/0.10B, whereas in those with Charolais blood, frequencies
were 0.68A/0.32B. Genotypic frequencies were 0.82AA, 0.17AB,
0.01BB and 0.45AA, 0.47AB, 0.08BB for Senepol and Charolais bulls,
respectively. Because the BB genotype was only observed in one Senepol
bull and 3 Charolais bulls, it was excluded for corresponding statistical
analyses (n =55 for growth; n = 24 for meat quality traits). At birth, AB
genotype bulls were heavier than AA bulls (P <0.05). However, the AA
bulls presented higher body weights and weight gain at 205 and 240 d
(P <0.05). After a 24 h aging period, lower Warner Bratzler shear force
(WBS) was found in AA bulls (4.48 kg) than AB bulls (6.05 kg) in the
longissimus dorsi muscle for a difference between genotypes of 1.57
kg (P < 0.01). The difference in WBS after 14 d of aging was 0.60 kg
(AA=3.13 kg, AB =3.73 kg; P> 0.05). These results indicate that the
Senepol breed has a higher AA genotype frequency than the Charolais
breed, and may imply a tendency for Senepol animals to gain weight
efficiently and produce tender beef. Therefore, this study suggests that
this calpastatin polymorphism might be useful in animal selection due
to its significant relationship with important beef traits.

Key Words: Calpastatin, Senepol, polymorphism

M91 Partial characterization of bovine complement receptor-2
(CR2) in Angus cattle. S. A. Olenich*, X. Fang, L. A. Hoff, J. A.
Walker, K. C. Olson, G. A. Perry, and M. G. Gonda, South Dakota State
University, Brookings.

Complement receptor-2 (CR2, or CD21), found on T-helper cells,
assists in antigen recognition of B cells by reducing the threshold for
antigen receptor stimulation. Antigen receptor stimulation is impor-
tant for developing an effective vaccine response; therefore, CR2 is
a candidate gene that could be associated with vaccine response in
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cattle. Thus, our objective was to characterize genetic variation in CR2
among beef cattle using a DNA-pooling sequencing approach. Blood
samples were collected from 300 Angus and Angus-cross calves from
3 research herds in South Dakota: the SDSU Cow-Calf Unit, Cotton-
wood Research Station, and Antelope Research Station. The DNA was
extracted from white blood cells by phenol and chloroform extraction.
Pools of equal amounts of DNA (n = 50) were formed (6 pools total) and
CR2 exon sequences were amplified using pooled DNA. Forward and
reverse primers were designed in CR2 introns to ensure that the entire
exon coding region would be amplified. Amplicons were sequenced in
both the forward and reverse direction with the same primers used for
amplification. Polymorphisms were identified by visually inspecting
sequence traces. To date, we have characterized exons 1-4 and partial
intron sequences flanking these exons. We have putatively identified a
SNP in intron 1 (CR2 ¢.58+36 ¢ > G) and an SSR within intron 2 (CR2
c.181-34T[12_13]). We have not found any polymorphisms within
exons 1-4. This study reports the identification of 2 novel, putative
intronic CR2 polymorphisms in Angus influenced beef cattle. The poly-
morphisms discovered in this study will be used to test for association
between CR2 polymorphisms and vaccine response in cattle.

Key Words: CR2, CD21, polymorphisms

M92 Evaluation of insertion/deletion and single nucleotide poly-
morphisms identified at the bovine insulin like growth factor binding
protein-2locus. D. Velez*!, C. W. Ernst?, and M. Pagan!, ! University
of Puerto Rico at Mayaguez, Mayaguez, Puerto Rico, Puerto Rico,
2Michigan State University, East Lansing.

Actotal of 54 bulls of Senepol and Charolais inheritance were genotyped
for 9 single nucleotide polymorphisms (SNPs) previously identified in

a 1,180 bp sequence tagged site of the insulin-like growth factor bind-
ing protein-2 (IGFBP-2) gene locus (GenBank Accession Number:
BV680048). These SNPs have been identified as C/G (nt 162), G/A (nt
254), G/C (nt 259, 822) C/T (nt 345, 433, 448), A/G (nt 719), and T/C
(nt 1109) substitutions. In addition, an insertion/deletion polymorphism
creates an alternative allele that lacks the base at position 443 and has
a GG insertion between bases 449 and 450. Additional genotyping was
performed for a recently identified SNP located at position 245 (A/T)
and a trinucleotide insertion/deletion (TGT) at nt 1103—1105. The
presence of C at nt 443 was linked to the insertion of TGT at nt 1103
in these animals. The majority of animals genotyped exhibited dele-
tions at both nt 443 and nt 1103-1105 (frequency 0.78), which were
in linkage disequilibrium with homozygous SNP genotypes at nt 448
(TT/0.77), 433 (CC/0.85), 345 (TT/0.61),259 (CC/0.83), 254 (AA/0.77),
245 (AA/0.62) and 162 (GG/0.73). A limited number of animals were
heterozygous for the insertion/deletions (frequency 0.17 and 0.13 for
nt 443 and nt 1103—1105, respectively). For these animals, because of
different allele lengths, genotypes for SNP’s at nt 822 and 719 could not
be determined. Most of the IGFBP2 polymorphisms were segregating
at very low frequencies in the purebred Senepol, purebred Charolais
and crossbred Charolais animals. With the exception of SNPs at nt
245 (AT frequency 0.54) and 345 (CT frequency 0.62), most markers
were also not segregating in the Senepol crossbred cattle. The SNPs at
these 2 positions were associated with ribeye area (AA > AT for nt 245;
TT > CT for nt 345; P < 0.05). Therefore, further evaluation of these
IGFBP2 polymorphisms and polymorphism combinations in additional
animals is needed.

Key Words: IGFBP-2, SNP, bovine
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Food Safety 1

M93 Residue of melamine and cyanuric acid in milk and tissues
of dairy cows fed with different doses of melamine. J. S. Shen, J.
Q. Wang*, H. Y. Wei, D. P. Bu, P. Sun, G. C. Luan, and Z. F. Zhou,
State Key Laboratory of Animal Nutrition, Institute of Animal Science,
Chinese Academy of Agricultural Sciences, Beijing, China.

Melamine (MEL) may be degraded into cyanuric acid (CYA) and some
other analogs by rumen microorganism. This study was conducted to
investigate the residue of MEL and CYA in milk and tissues of dairy
cows fed with different doses of MEL. Forty mid-lactation dairy cows
(157+£43 DIM, 20.8 £ 1.4 kg of milk/d) were divided into 4 groups (n=
10/group) in a completely randomized design. The cows of the 4 groups
were dosed with MEL (purity >99.5%) at 0 (Control), 300 (TRT 1), 500
(TRT 2) and 1000 (TRT 3) mg/d per cow, respectively. The whole trial
lasted for 18 d (12 d feeding period, followed by 6 d clearance period).
Milk samples were collected atd 1, 2, 3,4, 8,12, 13, 14, 15 and 18. On
d 13, 3 cows of TRT 2 and TRT 3 were chosen randomly to slaughter,
and tissue samples (kidney, liver, mammary, bladder, gluteus medius
and longissimus dorsi) were collected. Milk and tissue samples were
analyzed for MEL and CYA simultaneously by liquid chromatography
tandem mass spectrometry (LS-MS/MS). Minor MEL was detected in
concentrated feed background (6.23 + 1.26 mg/kg), however, no CYA
was detected. In MEL treated groups, milk MEL concentration increased
quickly and reached a stable concentration at d 4, 8 and 12 after the
first administration of MEL. Milk MEL concentration of treated groups
in steady-state condition (0.18, 0.27 and 0.50 mg/L for TRT1, TRT2,
TRT3, respectively) was significantly affected by MEL feeding dose
(P < 0.05), with a linearly relationship between MEL intake and milk
MEL concentration (R 2 =0.91). No CYA was detected in milk of all
groups. MEL residue in tissues of TRT 4 was about 2-fold higher than
TRT 3, with the highest concentration in the kidney. The difference of
CYA residue in tissues of TRT 4 and TRT 3 was not very obvious. Liver,
kidney and bladder has higher CYA residue than other tissue. The CYA
may come from the degradation of MEL in rumen.

Key Words: melamine, cyanuric acid, dairy cow

M94 Factors affecting microbiological and physicochemical char-
acteristics of milk produced in dairies located in central Mexico
(Altos de Jalisco). A.S.Aguilar, M. A. Lopez-Carlos, C. F. Arechiga*,
J. 1. Aguilera, F. Mendez-Llorente, H. Rodriguez, M. Rincon, and C.
Diaz-Mora, University of Zacatecas, Zacatecas, Mexico.

Factors affecting physicochemical and microbiological characteristics
of milk from 54 dairies located in 2 regions of central Mexico were
evaluated. Effects of region, month, season, farm sanitary conditions;
farm size and water hardness were evaluated. Variables measured were:
protein, lactose, total solids (TS), non-fat solids (NFS), reductase,
temperature, acidity, cryoscopy, and density; and the microbiological
characteristics: CFU and SCC. Data was analyzed by SAS (proc- mixed).
Fat, protein and lactose decreased in January and February. Northeast
region scored higher values of milk quality compared with West region.
Moreover, microbiological and physicochemical characteristics showed
a quadratic trend with farm sanitary conditions. Whereas, physicochemi-
cal conditions showed a linear trend for volume, fat, protein, and lactose.
A quadratic effect was observed for SCC in herds over 101 cows. Herd

size showed a positive linear trend for milk volume, protein, TS, NFS
and cryoscopy. Water hardness influenced microbiological character-
istics, resulting in higher CFU and SCC by using medium-hard water
compared with soft-water (196 x 10° vs. 126 x 10° for CFU and 748 x
10°vs. 631 x 10° SCC, respectively). Furthermore, soft-water hardness
significantly affected fat, lactose TS, and NFS in milk. Finally, season
of the year affected SCC (summer: 877 x 10 vs. autumn: 709 x 106;
P >0.05), and had no effect on CFU. In conclusion, factors evaluated
confirmed the need to improved sanitary conditions and to monitor water
hardness. It became evident the need to implement preventive medicine
programs and stricter health controls for milking during periods with
elevated incidence of subclinical mastitis especially in big herds.

Key Words: milk, microbiologic, physicochemical

M95 Determination of Cd and Pb content on tissues of beef cattle
raised in a tropical pasture based system in Brazil. J. R. Lima*!,
M. B. M. Teixeira?, J. L. B. Silva2, E. F. Silva%, R. G. Reis?, L. R. D.
A. Neto!, H. M. Queiroz?, and L. G. Nussio', ' University of Sio Paulo/
ESALQ, Piracicaba, Brazil,?Ministry of Agriculture, Livestock and Food
Supply, Campinas, Sao Paulo, Brazil.

To satisfy the requirements of the international market it is necessary
to monitor several quality traits in meat products such as heavy metals.
The purpose of this study was to determine Cd and Pb in liver and Pb
in kidney tissues of 27 beef steers pasture raised in a tropical grazing
system to compare the accumulation of Cd and Pb at the same tissue and
Pb in 2 different tissues. The animals were fed at Brachiaria brizantha
(palisade grass) pastures stocked under a rotational grazing system for
8 mo receiving energy and mineral supplementation sources. They were
allocated in 3 treatments with 3 replications up to the finishing period
which was taken at feedlot in a random block design. The supplements
supplied on pasture were: 1) mineral supplementation (MS) ad libitum;
2) MS + ground corn (0.3% of BW); 3) MS + ground corn (0.6% of
BW). There was no intentional contamination with Cd and Pb of animal
feed, soil or water to provide a positive control and the analyzed heavy
metals were checked for all of them. Livers and kidneys samples were
taken at slaughter and immediately frozen. The analysis method utilized
was previously validated according to Commission Decision 2002/657/
EC and Regulation 2007/333/EC and accredited, in accordance with
ISO/IEC 17025/2005. Duplicates samples of about 10 g of each tissue
were weighted and twice burned at 500°C in a muffle furnace and ashes
were washed with HNOj3. The concentration was determined with a
graphite furnace atomic absorption spectrometry (GF AAS) technique
with quantification limits for Cd and Pb of 22ug/kg and 75pug/kg,
respectively. Mean levels for Cd and Pb content in all samples of the
liver and Pb in the kidney were bellow acceptable levels (Cd - 500ug/kg
and Pb - 500ug/kg on wet basis) established by European Community
(Regulation 2006/1881/EC) and bellow the quantification limits too.
The lack of contamination of beef livers and kidneys with Cd and Pb
suggests the meat from a typical grazing system in Brazil is considered
safe based on the European Community regulations.

Support: FAPESP, CNPq

Key Words: heavy metals, beef cattle, graphite furnace atomic absorp-
tion spectrometry
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M96 Effects of iodine intake and teat dipping practices on milk
iodine concentrations. S. I. Borucki Castro*!, R. Berthiaume!, A.
Fouquet?, A. Robichaud?, F. Beraldin?, and P. Lacasse!, 'Dairy and
Swine Research and Development Centre, Agriculture and Agri-Food
Canada, Sherbrooke, Québec.,*Food Directorate, Health Products and
Food Branch, Health Canada, Montréal, Québec.

A study was conducted to determine the effects of different iodine levels
in lactating cow diets and different post dip practices on the concentra-
tion of milk iodine. Sixty 3 cows in mid-lactation were assigned to a 3
x 3 factorial with: 0.25, 0.5 and 1.0 mg dietary iodine / kg DM and 3
different post dip managements: chlorhexidine with dip cup, 1% iodine
dip cup and 1% iodine spray, for a total of 9 treatments. During the 13-d
pre-experimental and the 17-d experimental period, non-iodized sani-
tizers were used in premilking management or flushing of the milking
units. At the end of the pre-experimental period, where all cows were
fed 0.5 mg iodine/ kg DM and chlorhexidine was used as post dip, the
levels of milk iodine averaged 299.5 (+11.55) pg/kg and no relationship
was found with lactation number, days of lactation or milk production.
Dietary iodine and milking management both affected milk iodine
concentrations (P < 0.001). Although teat dipping with 1% iodine had
no effect on milk iodine concentration, the same solution applied by
spraying greatly increased milk iodine levels (P < 0.05). The results
from this study confirm that iodine should not be overfed to preserve
the safety of milk. Spraying iodine-based teat dipping solutions result
in large increases of milk iodine contents and should be avoided.

Table 1. Least square means (LSM) of milk iodine concentrations at
the end of 17-d treatment (pg/kg)

Post milking (SEM=42.6)
management
Dietary iodine - o . o . Diet
(mg/kg DM: _C(}ililorhemdme -1 g; lodine _l frla(l)dme (SEM
SEM 42.5) P p Py _943)!
Low (0.28) 143 201 593 312,
Recommended
(0.53) 261 289 700 417,
High (0.99) 325 386 665 459,
Post dip
(SEM=24.3)? 243, 292, 653,

'LSM in the column with different subscripts differ (P < 0.05).
2LLSM in the row with different subscripts differ (P < 0.001).

Key Words: iodine intake, milk iodine, teat dip

M97 Iodine concentrations in feeds in farms with contrasting levels
of iodine in milk. S. I. Borucki Castro*!, P. Lacasse', A. Fouquet?,
A. Robichaud?, F. Beraldin?, and R. Berthiaume', 'Dairy and Swine
Research and Development Centre, Agriculture and Agri-Food Canada,
Sherbrooke, Québec, Canada, 2Food Directorate. Health Products and
Food Branch, Health Canada, Montréal, Québec, Canada.

In a previous study, iodine concentration of bulk-tank milk in Canada
(n = 501 farms) was found to vary considerably and appeared to be
influenced by feeding practices. A subset of 200 participating farms was
used to determine the relationship between milk iodine concentrations
and concentration of this mineral in different feeds and diets of lactating
dairy cows. The 30 farms with the lowest (Low) and the 30 farms with
the highest (High) levels of iodine in milk were selected. Each of them
completed a questionnaire providing information about the feeding
management and samples of all feed ingredients, water and bulk tank

milk were collected. The iodine offered on each of the farms was esti-
mated using the amount recommended by the software Ration'L and the
iodine concentration in the feed sampled and analyzed using inductively
coupled plasma mass spectrometry. Milk iodine concentrations aver-
aged 146 (£13.9) pg/kg (Low) and 487 (+44.6) pg/kg (High). Dietary
concentrations of iodine offered daily were 33% lower (P < 0.01) for
the group Low compared with the group High, 1.20 (+0.099) vs. 1.81
(£0.195) mg/ kg DM, respectively. A linear relationship (P <0.01) was
found between dietary iodine concentration and milk iodine levels: (y)
Milk iodine (pg/kg) = 145 (£66.9) + 113 (£39.4) x (dietary iodine con-
centration, mg/kg DM). However, the low R? (0.15) indicates that other
factors such as milking management and the presence of goitrogens,
must have affected the concentrations of iodine in milk. Forages supplied
approximately 17% of iodine requirements in the average lactating cow
diet. Therefore, variation in the iodine content of forages are unlikely
to cause iodine overfeeding. Conversely, 27% of mineral mix samples
presented iodine concentrations above 100,000 pg/kg DM (and up to
322,000 pg/kg DM). More than 80% of the farms tested fed higher
iodine levels than dietary iodine recommendations (0.50 mg iodine/kg
DM; NRC, 2001). Our results suggest that iodine supplements should
be used with caution in lactating cow diets.

Key Words: iodine, milk iodine, feed ingredients

M98 European Union principles for the risk assessment of feed
additives. M. Anguita*, J. Galobart, and C. Roncancio-Pefa, European
Food Safety Authority, Parma 143121, Italy.

In the European Union (EU), all feed additives before being placed on
the market undergo an authorization procedure as established in the
Regulation (EC) No 1831/2003. In this procedure the European Food
Safety Authority (EFSA), and in particular the Panel on additives and
products or substances used in animal feed (FEEDAP), is the responsible
of assessing the safety and the efficacy of the additive. Feed additives
are substances, microorganisms or preparations, other than feed mate-
rial and premixtures, which are intentionally added to feed or water to
perform one or more of the following functions: favorably affect the
characteristics of feed or animal products, favorably affect the color
of ornamental fish and birds, satisfy the nutritional needs of animals,
favorably affect the environmental consequences of animal production,
favorably affect animal production, performance or welfare or have a
coccidiostatic or histomonostatic effect. To be authorized, feed addi-
tives should be safe, and therefore should not have (i) an adverse effect
on the animal health, human health or the environment, and (ii) should
not be presented in a manner which may mislead the user; the additives
should also be efficacious. Any person seeking the authorization of an
additive should submit an application to the European Commission and
a technical dossier to EFSA. The dossier should be compiled following
Commission Regulation (EC) No 429/2008 and the guidance documents
that EFSA has prepared to help the applicants. The data provided in the
technical dossier should allow a complete assessment of (i) the identity
of the additive, (ii) the safety for the target animals, for the consumers
of food products derived from animals fed diets containing the addi-
tive, for those persons handling the additive and for the environment
and (iii) the efficacy of the additive, according to the claim made. The
scientific assessment carried out by the FEEDAP Panel finishes with
the adoption of a scientific opinion which will be the basis for the Com-
mission to grant or deny the authorization of the product for its use in
the EU market.

Key Words: additives, assessment, European Union
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M99 Development an on-farm technique using lactic acid bacteria
as a biomarker to detect of toxins in milk. M. H. Hathurusinghe*!,
A. AbuGhazaleh?, M. R. Reddy', S. A. Ibrahim', M. Tajkarimi', and
D. Song!, \North Carolina Agricultural and Technical State University,
Greenshoro, NC,*Southern Illinois University, Carbondale.

Because many dairy farms lack adequate biosecurity there is a risk of
intentional contamination of milk with harmful chemicals. Such con-
tamination has potential health risk to the human consumers as well as
major economic losses to the country. Most of the existing methods to
detect toxins are expensive and time consuming. Thus, there is an urgent
need for developing simple on-farm techniques that can detect toxins
in raw milk. The objective of this study was to determine the effect
of brodifacoum, bromadiolon, strychnine, and sodium cyanide on the
growth of selected strains of lactic acid bacteria (LAB) and to test the
potential of LAB as a biomarker for early detection of toxins in milk.
Three strains of bifidobacteria, one strain of Lactobacillus rhamnosus
GG and a commercially available yogurt culture were used to detect
their sensitivity to selected toxins. Toxins at different concentrations
were added into separate tubes containing different strains of bacteria.
Samples were incubated at 37°C for 24 h. Milk samples without toxins
were used as the control. The turbidity of the sample was recorded at 3,
9 and 24 h intervals. Results showed that B. longum was not sensitive
to the tested toxins. B. adolescentis and B. breve were sensitive to the
toxins and the inhibition was observed after 24 h. The yogurt culture
and L. rhamnosus GG were the most sensitive to all the toxins at levels
of 1pg/ml and 2pg/ml respectively, except for sodium cyanide which
was 0.1pg/ml for both yogurt culture and L. rhamnosus GG after 3 h of
incubation. These findings suggest that a highly sensitive, environmen-
tally safe, fast and accurate test kit could be developed using selected
LAB as a universal biomarker.

Key Words: toxin, lactic acid bacteria, biomarker

M100 Food safety in developing countries using no technology:
The Wagashi study case. F.La Terra', G. Belvedere!, M. Manenti',
C. Pediliggieri', S. Mirabella!, J. C. Codjia?, S. Doko’, and G. Lici-
tra*!4 1CoRFiLaC, Regione Siciliana, Ragusa, Italy, *University of
Abomey-Calavi, Benin,*University of Parakou, Benin, *DACPA, Catania
University, Catania, Italy.

The Wagashi cheese, produced in Benin from Peuhl communities, is a
cheese that has a homogeneous structure and can be found usually in
round shaped 300 to 800 g pieces. To produce Wagashi cheese, milk
coagulation occurs at temperatures higher than 70°C. This allows a
first thermic treatment of milk extremely important when production
hygiene conditions cannot be controlled. Fresh milk is first heated at
60°C for 5 min. After, a vegetal coagulant extracted from the latex
of Calotropis procera leaves is added and temperature is raised and
maintained at 95°C for 3 to 5 min until curd separates from whey. The
latex of Calotropis procera is used to produce the Wagashi cheese with
very low proteolytic activity that allows boiling the cheese over and
over again, every 2 d, for about 20-30 d since it has been produced.
This simple practice makes the cheese safe. Alternatively, cheese can
be sun-dried to extend shelf life. The aim of this study was to assess
variations of chemical, biochemical, and microbiological properties of
Wagashi cheese, to evaluate the food security conditions. Production
conditions and processes were reproduced and monitored in a labora-
tory trial. Eleven 500-g cheeses were produced using cow raw milk.
Cheeses were sampled after cheese making process and, after 24h and
48h, before and after boiling for 10, 20, and 40 min. Cheese samples
were analyzed for pH, soluble proteins (TCA 12%), soluble proteins
pH 4.6, fat, total nitrogen, urea PAGE, total bacteria count (TBC), total

and fecal coliform count, and S. aureus count. After 24h, 10-min boil-
ing were sufficient to reduce TBC in the center of the cheese from 3.5
x 103 to 10? cfu/g. After 48h, 10-min boiling reduced TBC from 1.10
x 10° to 6.30 x 10* cfu/g, whereas 20 min were necessary to reduce
TBC to 10! cfu/g. The proteolytic profiles of Wagashi cheese obtained
before and after boiling treatment were in overlapping, confirming the
low proteolytic activity. The results showed how the temperature during
cheese making is an important factor for the microbiological food safety
and in addition the re-boiling process for 20 min each 48h guarantee its
shelf-life for several days.

Key Words: food safety, proteolysis, Wagashi cheese

M101 Stress-induced adaptive tolerance response influences viru-
lence in Campylobacter jejuni. G.S. Kumar*, I. Hanning, Y. Ma, and
M. Slavik, University of Arkansas, Fayetteville.

Campylobacter jejuni, the major cause of human gastroenteritis, is a
fragile bacterium requiring special conditions in the laboratory for its
growth. In nature, however, this organism is able to survive in very
diverse and hostile environments and produce disease in humans. The
mechanisms that the organism has evolved for its survival in stressful
conditions are not fully understood. To determine the effect of acid
stress on C. jejuni, 4 different strains of C. jejuni were exposed to an
acid pH of 5.5 and then re-challenged with a pH of 4.5. Acid-adapted
cells were found to have higher viability to survive further acid stress,
but adaptation and survival were time-dependent. The effects of starva-
tion stress also were studied. Expression of virulence gene cadF was
upregulated by starvation stress, while virulence genes cdtB and ciaB
were downregulated. Adhesion and invasion are thought to be important
factors for the colonization of C. jejuni in the intestinal tract of host. In
vitro studies with INT 407 tissue culture model (mammalian intestinal
cells) were conducted with different times of exposure to acid (2h and
3h), to determine the effects of stress on adhesion and invasion of C.
Jejuni. All the tissue culture experiments were performed in replicates
of 3. Results indicated that acid-adapted bacteria had increased adhesion
and invasiveness, but varied with the strains and the time of exposure to
the acid. Exposure of acid-adapted C. jejuni to further stress of starva-
tion for 24 h did not have any significant difference in the adhesion and
invasion abilities as compared with cells exposed to starvation stress
only. These results indicate that C.jejuni surviving stress may be more
resistant to further stress such as passage through the human gastro-
intestinal tract and that stress may be a significant factor in inducing
some virulence genes.

Key Words: C. jejuni, stress, acid-adapted

M102  Salmonella Enteritidis challenge in chicks of different
genotypes. P.E.N. Givisiez*!, E. G. Santos!, F. G. P. Costa!, J. H. V.
Silva!, and A. Berchieri Jr.2, ' Universidade Federal da Paraiba, Areia,
PB, Brazil,>Universidade Estadual Paulista, Jaboticabal, SP. Brazil.

Alternative poultry production is a promising business for small farmers,
who should choose breeds based on robustness, consumer concerns and
health issues. This study evaluated the resistance of Cobb and Naked
Neck birds fed 2 threonine levels and challenged with Salmonella
Enteritidis at 2 d of age. Twenty Cobb chicks (CC) and 20 naked neck
chicks (NN) were distributed into a completely randomized design
according to a 2 x 2 factorial (2 genotypes and 2 threonine levels) and
8 repetitions. Antibiotic-free corn-soybean diets with 0.821 and 0.917%
digestible threonine were used. The birds were inoculated with Sa/mo-
nella Enteritidis N2 (1.2 x 108 CFU.mL™") and killed at 10 d of age
for performance evaluation and bacterial counts (CFU.g™ "), which were
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transformed into Logl10. Data were subjected to ANOVA and means
were compared using Tukey’s multiple comparison test (P <0.05). There
was no interaction between genotype and threonine level (P > 0.05).
Lower Salmonella counts (P> 0.01) were seen for NN compared with
CC (1.37 vs 6.91). Furthermore, 94% of CC (15/16) and 25% (4/16)
of NN were positive for salmonella counts. Body weight and weight
gain were higher (P < 0.01) for CC (250.13 vs 120.19 g and 206 vs
77.75 g, respectively). Although threonine has been suggested to help
diminishing enteric pathogen infection, higher threonine levels had no
effect on salmonella counts or performance. The results corroborate the

need of Sal/monella control during the first week of rearing, since birds
contaminated during this period may be infected until slaughter and
there is potential risk for consumers. NN was best fitted for alternative
production, considering the higher resistance to infection by Salmonella
and slower growth rate. In conclusion, naked neck chicks were more
resistant to Salmonella Enteritidis than Cobb independent of threonine
dietary levels.

Key Words: alternative poultry, salmonellosis, nutrition

J. Anim. Sci. Vol. 88, E-Suppl. 2/]. Dairy Sci. Vol. 93, E-Suppl. 1/Poult. Sci. Vol. 89, E-Suppl. 1 47



Forages and Pastures: Dairy Forages and Forage Quality

M103 Effect of feeding distillers dried grains to lactating cows
on farms in the southern dairy region of Chile. R. Shaver*!, R.
Ehrenfeld?, M. Olivares?, J. Cuellar’, and F. Inostroza!, ! University of
Wisconsin, Madison, 2Cooprinsem, Osorno, Chile,>US Grains Council,
Bogota, Columbia.

A field trial was conducted on 5 farms to determine the effect of feed-
ing distillers dried grains (DDGS) on milk production in the southern
dairy region of Chile. The trial was repeated on each farm during winter
(July and August; primarily silage-based rations) and spring (November
and December; pasture-based rations). Only for one farm could the
treatments be applied concurrently by feeding different isonitrogenous
concentrate mixes to randomly assigned cows in the milking parlor
with data analyzed as a randomized complete block design. Milk yield
tended (P < 0.07) to be greater for cows fed DDGS (2.0 kg/cow per d)
by 1.9 kg/d in winter and 1.8 kg/d in spring. In winter, milk protein yield
was (P < 0.02) greater for cows fed DDGS by 73 g/d. Milk fat content
was (P <0.01) lower for cows fed DDGS by 0.26%-units in the spring,
however, milk fat yield was unaffected by treatment. The 4 farms that
could not apply the treatments concurrently were randomly assigned
to either a control to DDGS or a DDGS to control isonitrogenous con-
centrate treatment sequence in a crossover design with monthly feeding
periods during the winter and spring. Data were analyzed as a crossover
design with farm as the experimental unit. Milk yield was (P < 0.05)
greater for farms fed DDGS (2.5 kg/cow per d) by 0.9 kg/d in winter.
We conclude that DDGS was an effective dairy concentrate ingredient
in the southern dairy region of Chile.

Key Words: pasture, dairy cows, distillers grains

M104 Yield and quality of grasses and legumes for dairy cattle
feeding. E. E. Corea Guillén*!, J. M. Flores Tensos!, F. M. Salinas
Munguia!, E. A. Crespin Payés!, and J. A. Elizondo-Salazar?, ' Depar-
tamento de Zootecnia, Facultad de Ciencias Agronomicas, Universidad
de El Salvador, El Salvador, 2Estacion Experimental Alfredo Volio
Mata, Facultad de Ciencias Agroalimentarias, Universidad de Costa
Rica, Costa Rica.

Forages used in a cut-and-carry system are a very important feed
resource for dairy cattle in El Salvador and many areas of Central
America. However, forages are extremely variable in terms of yield
and quality and they are usually low in CP content. Planting legumes
mixed with grasses is a management practice to take advantage of their
unique ability to bind atmospheric N and to improve the quality of the
forage when harvested. This study was conducted to determine yield
and quality of 2 forages, 2 legumes and a 1:1 sward mixture between
them. Two varieties of Sorghum (Sorghum bicolor var. CENTA S-2
and Sorghum bicolor var. RCV) and the legumes Canavalia (Canavalia
ensiformis) and Vigna (Vigna sinensis) were used in the study. Forages
were established in 12 x 12-m plots with 3 replications in a randomized
block design. Seeding rate was 250000, 250000, 50000, and 75000
plants/ha for S-2, RCV, Canavalia and Vigna, respectively. They were
planted in different days so that they would be harvested at maturity age
(75,70, 80, and 60 d for S-2, RCV, Canavalia and Vigna, respectively).
Samples were taken at maturity age to estimate yield and for determi-
nation of DM yield, DM, CP, NDF, and ADF concentration. Variables
were analyzed using GLM procedure of SAS 9.1. Separation of means
was done using the Duncan’s multiple comparison procedure. There
were differences (P <0.01) between treatments for all variables studied.
Grasses produced more available DM (kg/ha) than legumes. Legumes

had higher CP content than grasses as expected. The findings of the
study corroborate that grasses (S-2 and RCV) produced more biomass
than legumes and that a mixture of both is a way to improve the yield
of the legume alone and the quality of the grass alone.

Table 1. Yield and quality of grasses and legumes

Forage Available DM, DM, CP, NDF, ADF,
kg/ha % % % %

Sorghum

S-2 15970.82 17.90 1024 67.3°  44.0
RCV 8941.1¢ 16.32 11.5¢ 71.5¢0  42.4¢
Legume

Canavalia 6133.54 162 17.4* 563F 4520
Vigna 3146.8¢ 10.0°  16.9* 52.7¢  39.3f
Mixture

S2 Canavalia  12938.9% 18.1¢  11.7¢d 67.8°  42.9%
S2 Vigna 12102.6° 154> 14.6°> 68.7°  44.6%
RCV_Canavalia 9500.8° 17.0%  14.6> 66.09  43.5¢
RCV Vigna 8978.2¢ 15.1>  13.7% 63.4°  394f

a2 P<0.01, comparing least squares means within column.

Key Words: grasses, legumes, forages

M105 Quality of ensiled grasses and legumes for dairy cattle
feeding. E. E. Corea Guillén*!, J. M. Flores Tensos!, F. M. Salinas
Munguia!, E. A. Crespin Payés!, and J. A. Elizondo-Salazar?, ' Depar-
tamento de Zootecnia. Facultad de Ciencias Agronomicas, Universidad
de El Salvador, El Salvador, *Estacién Experimental Alfredo Volio
Mata. Facultad de Ciencias Agroalimentarias, Universidad de Costa
Rica, Costa Rica.

Silage is an excellent way to preserve forages at the optimum stage
of growth for use during a time when it is unavailable. This is very
important in all Central American countries in which there is a very
marked dry season. However, it is well known that nutritional quality
of grasses is not high and studies have demonstrated the superiority of
grass-legume silages in comparison with grass silages. There is also a
growing interest in organic and low-input production systems. A study
was conducted to assess the nutritional value and quality of micro-
silages prepared from different combinations of grasses and legumes.
A completely randomized design was used with 2 varieties of Sorghum
(Sorghum bicolor var. CENTA S-2 and Sorghum bicolor var. RCV) and
2 legumes Canavalia (Canavalia ensiformis) and Vigna (Vigna sinensis).
Forages were harvested at maturity age (75, 70, 80, and 60 d for S-2,
RCV, Canavalia and Vigna, respectively). Seven kg of fresh-chopped
forages in the proportions of 100:0, 70:30, and 50:50% w/w for grass
and legume respectively, were placed in plastic bags in triplicate. Air was
extracted by compacting the forage mass and bags were tightly sealed.
Microsilages were open after a 21 d period and a sample was taken to
determine pH, and for DM, CP, NDF, and ADF concentration. Variables
were analyzed using GLM procedure of SAS 9.1. Separation of means
was done using the Duncan’s multiple comparison procedure. There
were significant differences (P < 0.01) for the variables studied among
the different mixtures. pH was among accepted values. Dry matter
content was highest when grasses were ensiled alone. CP values were
higher when a 50:50 proportion was used. Differences in the chemical
composition of these silages reflect variations in the proportion of each
forage type.
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Table 1. pH and quality of ensiled forages

Proportion pH DM, % CP,% NDF, % ADF, %
100:0
S2 Canavalia 3.7* 2312 8.4% 61.7% 38.6%
RCV_Canavalia 3.6  24.0° 8.0? 52.1° 33.5°
70:30
S2 Canavalia 3.8 23 12 10.9¢  57.1° 37.8b
S2 Vigna 3.90 21.0° 9.7° 61.12 40.4*
RCV_Canavalia 3.8 2342 10.8%  56.1¢  37.6°
RCV_Vigna 3.7°  21.7% 9.9b 55.9¢ 35.3¢
50:50
S2 Canavalia 4.1*  21.5% 12.7%  62.6 42.32
S2 Vigna 40" 18.5° 11.6>  60.9° 42.42
RCV_Canavalia 40> 2132 13.3*  57.9¢ 40.3°
RCV_ Vigna 412 19.0° 13.82 5434 34.7¢

P <0.01, comparing LSM.

Key Words: microsilage, grasses, legumes

M106 Chewing and ruminating with various forage qualities in
non-lactating dairy cows. M. Fustini*!, A. Palmonari', A. J. Hei-
nrichs?, and A. Formigoni!, ' Universita di Bologna, Bologna, Italy,
2Department of Dairy and Animal Science, The Pennsylvania State
University, University Park.

In Parmigiano Reggiano cheese area use of silages is not allowed. Thus,
hay is the sole source of fiber in these diets. Forage quality strongly
affects eating behavior, in particular if hay is represented by alfalfa.
This study investigated typical dry forage diets used in the Parmigiano
Reggiano area. Six multiparous, non-lactating Holstein cows were used
in a replicated 3 x 3 Latin square to evaluate 3 different cuts of alfalfa
hay fed as the sole forage source. First diet contained a first cut forage,
while a second cut (poorly digestible) and a fifth cut (highly digestible)
were used in the second and third diet. Eating and ruminating behavior
were studied to investigate forage properties related to chewing activity.
Digestibility was evaluated in vitro using the Tilley and Terry technique.
Statistical analysis was conducted using PROC MIXED of SAS. No
differences were found in eating time (average value 220.5, 261.7,
235.5 min/d for 1st, 2nd and 3rd diet respectively, P > 0.05); however,
ruminating time per kilogram of physically effective neutral detergent
fiber was greater when cows were fed first cut alfalfa than second or
fifth cut (average value 136.1, 111.2, 107.1 min/d for Ist, 2nd and 3rd
diet respectively, P < 0.05), despite not different digestibility and diet
particle size of first and third diet (% dNDF 24h average values 50.44,
48.38 for Ist and 3rd diet respectively, P > 0.05). In summary, this
study found no differences in eating time for the 3 hays fed. Ruminat-
ing time was not related to overall nutrient composition or digestibility
of the hay, but varied by cutting with first cutting hay promoting more
rumination.

Key Words: eating behavior, ruminating, forage quality

M107 The effect of management on corn silage quality. L. O.
Abdelhadi*!, C. A. Malaspina?, W. R. Barneix?, P. A. Saravia®, and C.
de Elia®, \Est. El Encuentro, Research & Extension in Ruminant Nutri-
tion, Cnel. Brandsen, Bs.As., Argentina, >CACF, Argentina, *Alltech
Biotechnology, Argentina.

When formulating diets, corn silage quality is usually evaluated from
samples taken before feedout and exposure to air, underestimating the
losses related to exposure, extraction, mixing and feeding. A completely
randomized design with a 3x2 factorial arrangement of treatments was

used to evaluate the effects of silo type and sample location on CS nutri-
ent composition in 12 commercial dairy and beef farms. Corn silage was
manufactured in either bunker (n = 6) or bag (n = 6) silos, was inoculated
with 5g/ton of Sil-All and sealed with plastic for 45d before feed out.
The feed out rate was 0.2 to 0.3m twice daily for all bags and bunkers.
Composite samples for analysis were collected from 3 locations: Depth
= sample taken at 1m depth from the exposed face; Face = sample taken
from the surface of the exposed face; and Feed bunk (FB) = sample taken
from the FB after exposure to air for 3 to 4 h. Samples from the center
of the silo were collected using a forage sampler at 0.5, 1.0 and 1.5 m
from the floor. Sub samples were hand-mixed, divided into equal quar-
ters, with 2 opposite quarters selected to obtain the composite sample
including the fines. Samples were analyzed for DM, OM, NDF, WSC,
CP, Starch, pH and in vitro DM digestibility (IVDMD). Although no
effects of sampling location were detected for most variables, [VDMD
tended (P = 0.07) to be reduced from Depth to FB, independently of
silo type. This reduction seemed to be associated with a higher pH (P
=0.09) from depth to FB. These results suggest that CS extraction and
distribution negatively affect the nutritional quality and this change
should be considered for a more accurate diet formulation.

Table 1. Corn silage quality by sampling site or type of silo
Type of silo (n=18)

Sampling site (n=12)

Variable Depth Face FB SE  Bunker Bag SE
DM, % 319 307 323 232 33.1 30.1 1.89
% on DM

basis

OM 935 931 925 0.66 92.7 93.4 0.54
NDF 442 46.6 482 2.21 48.4a 443b  1.81
WSC 6.7 56 56 0.86 58 6.1 0.70
CP 59 59 62 04159 6.2 0.34
Starch 169 132 135 3.51 15.0 14.0 2.87
IVDMD 70.9a 68.4b 67.5¢ 1.49 69.5 68.5 1.21
pH 3.88b 3.87b 4.03a 0.08 3.98 3.88 0.06

abeMeans within a row with unlike letters differ (P < 0.09). SE=
standard error (diff. of 2 means).

Key Words: corn silage, management, quality

M108 Whole-plant corn quality parameters for ensiled and unen-
siled samples: Effects of hybrid and length of fermentation. C. M.
Fish*!:2 R. D. Shaver!, D. C. Weakley?, J. G. Lauer', and T. E. Piper?,
YWniversity of Wisconsin, Madison, *Land O’ Lakes Inc., Shoreview,
MN.

Most corn hybrid trials use unensiled samples for laboratory analysis of
forage quality parameters. The purpose of this study was to determine
the effect of ensiling on ranking hybrids for silage quality. Twenty-nine
corn hybrids of differing genetic backgrounds from early, mid, and
late relative maturity groups were planted in replicated field test plots
using a randomized complete block design at Lancaster, Plymouth and
West Salem, WI. During harvest at 30-35% whole-plant DM content,
3 400-g samples were obtained from each field test plot; one sample
was immediately refrigerated (0 d fermentation) for no more than 48 h
before drying and 2 were ensiled in 25 cm by 33 cm vacuum-sealed bags
stored at room temperature at the Land O'Lakes warehouse in Vincent, A
for 30 d or 120 d fermentation times. Refrigerated and ensiled samples
were dried in a forced-air oven at 43—46°C for 48 h, ground on a Wiley
mill to pass a 6mm screen, and analyzed using the Perten Diode Array
7200 NIR Analyzer. Parameters analyzed were starch, NDF, ivNDFD
(30 h; % of NDF), and an index of in vitro starch digestibility (GPN).

J. Anim. Sci. Vol. 88, E-Suppl. 2/]. Dairy Sci. Vol. 93, E-Suppl. 1/Poult. Sci. Vol. 89, E-Suppl. 1 49



Quality data were used to calculate milk per ton (MPT; kg per US
ton; MILK2006). Data were analyzed using Proc Mixed in SAS with
fixed effects of fermentation, hybrid and their interaction, and random
effects of location, replication, and location interactions. Maturity
trial averages and P-values for quality parameters are presented in the
Table. Hybrid differences were detected for most parameters. There
was a significant effect of fermentation on NDF, ivNDFD, GPN and
MPT. However, interactions between hybrid and fermentation were
not detected. Unensiled sample data may be used in quality evaluation
trials for ranking corn silage hybrids, but fermentation influences silage
quality parameter results.

Table 1. Maturity trial averages and P values for main effects and
interaction

NDF% ivNDFD% Starch% GPN MPT, kg/ton
Early Trial Avg  39.5  45.6 35.9 8.13 1502
Hybrid 0.159 0.029 0.122  0.785 0.073
Ferm 0.120 <.0001 0.349  0.014 0.024
Ferm*Hybrid  0.999 0.998 0.993  0.432 0.999
Mid Trial Avg 38.6 484 37.0 8.01 1540
Hybrid <.0001 <.0001 0.0002 0.070 0.006
Ferm 0.059 0.011 0.476  0.007 0.009
Ferm*Hybrid  0.701 0.582 0.926  0.010 0.641
Late Trial Avg 384 469 38.7 8.09 1537
Hybrid 0.015 0.046 0.001  0.226 0.169
Ferm <.0001 0.032 0.157  0.052 0.011
Ferm*Hybrid ~ 0.985 0.994 0.967  0.253 0.995

Key Words: corn silage, starch, NDF

M109 Fermentation characteristics of corn-lablab bean silage
mixtures. F. E. Contreras-Govea*!, M. A. Marsalis®, S. V. Angadi?,
G.R. Smith*, and L. M. Lauriault’, ' New Mexico State University, Plant
and Environmental Sciences Department, Artesia, 2New Mexico State
University, Extension Plant Sciences Department, Clovis, *New Mexico
State University, Plant and Environmental Sciences Department, Clovis,
4Texas AgriLife Research, Texas A&M University System, Overton,
SNew Mexico State University, Plant and Environmental Sciences
Department, Tucumcari.

The objective of this study was to assess the fermentation characteris-
tics of corn (Zea mays L.) when in mixture with different proportions
of lablab bean (Lablab purpureus (L.) Sweet) for silage. Corn and
lablab bean cv Rio Verde were grown in separate fields at 2 locations
in 2009. Corn was harvested between 1/3 and 1/2 milk line and lablab
between 5% and 15% bloom. Corn and lablab bean were chopped to a
theoretical length of 25-mm. Chopped samples of both crops were hand
mixed on per cent fresh weight basis to obtain 6 corn-lablab composite
mixtures, 1) 100-0, 2) 90-10, 3) 75-25, 4) 50-50, 5) 25-75, and 6)
0-100. Mixtures were ensiled in 1-L glass jars at a density of 500-g of
fresh material per jar. Four replications per treatment were included at
each location. Mini-silos were fermented for 60 d at room temperature
(25°C). At opening 250-g of fresh silage was vacuum sealed in plastic
bags, frozen, for later analysis of fiber and fermentation characteristics.
Data analysis was conducted as a randomized complete design for each
location. Crude protein (P <0.01) increased from 8.0% to 20.0% as the
proportion of lablab bean increased in the mixture at both locations. At
Location 1 NDF (P < 0.003) decreased and at Location 2 (P < 0.01)
increased as lablab increased in mixture. At location 2, 48 h in vitro
DM digestibility decreased from 87.3% to 81.3% as lablab increased in
mixture, with no differences at the Location 1 (P > 0.634). Silage pH
(P <0.0001) and lactic acid concentration (P < 0.01) increased as well

as the proportion of lablab increased in the mixture at both locations.
Mixing lablab bean with corn for silage can potentially reduce protein
supplementation requirements in dairy cow rations.

Key Words: corn, lablab bean, silage fermentation

M110 Fermentation characteristics of forage sorghum-lablab
bean silage mixtures. F. E. Contreras-Govea*!, M. A. Marsalis?,
S. V. Angadi’, G. R. Smith*, and L. M. Lauriault’, ' New Mexico State
University, Plant and Environmental Sciences Department, Artesia,
2New Mexico State University, Extension Plant Sciences Department,
Clovis, 3New Mexico State University, Plant and Environmental
Sciences Department, Clovis, *Texas AgriLife Research, Texas A&M
University System, Overton, >New Mexico State University, Plant and
Environmental Sciences Department, Tucumcari.

The objective of this study was to assess the fermentation characteristics
of forage sorghum (FS) [Sorghum bicolor (L.) Moench] for silage when
in mixture with different proportions of lablab bean (Lablab purpureus
(L.) Sweet) cv Rio Verde. Forage sorghum and lablab were grown in
separate fields at 2 locations in 2009. Forage sorghum was harvested
between soft and late dough stage of the kernel and lablab bean between
5% and 15% bloom. Forage sorghum and lablab were chopped to a
theoretical length of 25 mm. Chopped crops were hand mixed on per
cent fresh weight to obtain 6 FS-lablab composite mixtures, 1) 100-0,
2) 90-10, 3) 75-25, 4) 50-50, 5) 2575, and 6) 0—100. Mixtures were
ensiled in 1-L glass jars at a density of 500-g of fresh material per jar.
Four replications per treatment were included at each location. Mini-
silos were fermented for 60 d at room temperature (25°C). At opening,
250-g of fresh silage was vacuum sealed in plastic bags, and frozen for
later analysis of fiber and fermentation characteristics. Data analysis
was conducted as a randomized complete design for each location. Over
both locations CP (P < 0.0001) and IVTD (P < 0.01) increased from
9.0% to 20.6% and from 79% to 85% respectively, as the proportion
of lablab bean increased in the mixture. However, ADF (P < 0.0001)
also increased with the addition of lablab bean in the mixture. Lactic
(P <0.0001) and Acetic (P < 0.0001) acids, and pH (P <0.0001) also
increased with the addition of lablab in the mixture. Mixing lablab bean
with FS for silage can potentially reduce protein supplementation in
rations for dairy or beef cattle and improves digestibility of the silage.

Key Words: forage sorghum, lablab bean, silage fermentation

M111 Growing degree-days as corn silage harvest indicator. J.S.
Oliveira*!, E. J. D. de Almeida?, F. C. F. Lopes', and E. C. M. de Lanes?,
'Embrapa Gado de Leite, Juiz de Fora, MG, Brazil, >Universidade
Federal de Juiz de Fora, Juiz de Fora, MG, Brazil,Centro de Ensino
Superior de Juiz de Fora, Juiz de Fora, MG, Brazil.

Dry matter content (DM%) at harvesting is important to have high
quality corn silage. Ideal DM% ranges from 31 to 35 for bunker silos.
Methods used by farmers to estimate DM% of corn crop are laborious
or not reliable. This research studied the relation between growing
degree-days (GDD) and DM% in different corn hybrids and its use
as a tool to predict DM% in a corn crop. The field work was done at
National Dairy Center Research, EMBRAPA, Coronel Pacheco, MG,
Brazil. Six hybrids were planted in 4 dates (12/15/2004, 01/14/2005,
10/26/2005, 11/24/2005) using a casual block design and 3 replications.
The experimental unit was a line 20 m long with 90 plants. After the
eightieth day, 5 plants were sequentially harvested every 3 d from each
line for dry matter content determination (DM%). Starting at seedling,
maximum and minimum daily temperatures were recorded and used
to calculate GDD using the formula GDD = [(Tmax - Tmin) / 2] - TB,
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where TB is the base temperature, considered 8 for that region. Pairs
of DM% and GDD originated a linear regression equation to estimate
the required GDD for plants of each experimental unit reach 33% dry
matter (GDD33). From the 72 equations, only 5 presented P value higher
than 0.01 for parameter b. The GDD33 of only one of the 6 hybrids
was affected (P < 0.05) by planting date. Also, GDD33 average was
different (P < 0.05) between hybrids. Considering 80% precision, the
error when using GDD33 to estimate 33% of DM varied from + 2 (one
hybrid) to + 3 (5 hybrids) DM% units. Because DM content for ensiling
must be in a range and not a fixed value, GDD seems to be a reliable
tool to predict the proper time for corn silage harvest. This information
should be included by seed companies when recommending a corn
hybrid for silage.

Funded by FAPEMIG.

Key Words: growing degree units, dry matter, hybrids

M112  Production and quality of alfalfa harvested at different
stages of maturity. R. Copado', C. Arzola*!, J. A. Payan?, J. Sali-
nas®, O. Ruiz', C. Rodriguez-Muela', E. Rodriguez', J. A. Ortega', and
0. Serna?, 'Universidad Autonoma de Chihuahua, Chihuahua, Chih.,
Mexico, 2INIFAP, Chihuahua, Chih., Mexico, *Universidad Autonoma
de Tamaulipas, Cd. Victoria, Tams., Mexico.

To evaluate the effect of maturity upon the nutritional quality of 2
varieties of alfalfa (“Cuff-101” and “Excellent multileaf”) harvested
on 2 seasons (summer and fall), the production (kg/ha) and quality of
forage was characterized. There were determined the leaf/stem ratio of
biomass and its content of dry matter, crude protein, neutral detergent
fiber, acid detergent fiber and lignin over a range of maturity following
an initial phenologic stage characterized by an average stem length of
about 0.3 m, (but not visible buds, flowers, or seedpods) within the
2 seasons. Within each season, plots were clipped initially (d 0) and
then additional sampling dates were scheduled at 5-d intervals for the
next 20 d, resulting in a total of 5 clipping dates (0, 5, 10, 15, and 20
d). Data were analyzed as a split-plot experiment, the plots arranged
factorially in a randomized complete block design, being the alfalfa
varieties and season the main effects, and maturity the subplot term.
Season influenced both production and forage quality, so during the fall
the production of dry matter was lower (P < 0.01). On d 20 in summer
a yield of 5.8 ton MS/ha was registered and in fall only 4.9 ton MS/
ha, without differences among varieties (P > 0.05). Dry matter crude
protein (CP) content of leaves in fall in growing stage was 35.0% ond 0,
whereas stem’s was 25.3% and whole plant was 31.8%. In summer, CP
was 32.7% in leaves, 22.6% in stems and 29.3% in the whole plant. On
the 20 d (flowering stage) of fall the leaves had 25.4% CP, stems 20.2%
and whole plant 23.7%, compared with 23.5%, 19.1% y 21.6% CP in
summer, respectively. Contents of FDN and FDA diminished (P <0.01)
in fall, due to a dilution effect or an observed diminution of fiber for a
rapid accumulation of biomass. In summer, the accumulation of biomass
on both varieties was larger than 4 ton/ha of DM. It was concluded that
the best quality of forage is obtained during fall regardless of variety,
but yield is lower. With the advancement of maturity, nutritional quality
of alfalfa diminished, whereas production increased.

Key Words: alfalfa, stage of maturity, nutritional quality

M113 Gas production profiles of two varieties of alfalfa harvested
on different stages of maturity. O. Serna-Beltran'?, C. Arzola*!,
E. Santellano-Estrada', J. A. Payan-Garcia?, A. Corral-Luna3,1, O.
Ruiz!, C. Rodriguez-Muela', and J. Salinas*, ' Universidad Autonoma
de Chihuahua, Chihuahua, Mexico, *Instituto Nacional de Investi-
gaciones Forestales, Agricolas y Pecuarias, Delicias, Chihuahua,
Mexico, 3Department of Animal Sciences-University of Illinois at
Urbana-Champaign, Illinois, *Universidad Autonoma de Tamaulipas,
Reynosa, Tams. Mexico.

Alfalfa (Medicago sativa) dry matter is readily fermented in the rumen.
Even though this phenomenon has been extensively studied in relation
to the effects of the conservation method, there are not many studies
regarding the effect of maturity upon the rumen degradability of alfalfa
hay. The objective of this study was to assess the effect of maturity,
expressed as time of harvest over a range of sampling periods (0, 5, 10,
15, and 20 d following Stage 2, (when stem length was > 0.40 m, but no
buds, flowers, or seedpods were visible) of 2 varieties (“Excellent 9HQ
and “Excelent multifoliar 9HQ ML,” AgriBioTech) on 4 seasons (spring,
early and late summer, and fall). An exclosure was sub-divided on 5
stripes on each of 8 locations of Delicias, Chih., Mexico, and sampled
within 5 d intervals after an initial cut. Data were analyzed with a sub-
plot design, with variety and period as main effects and day of cutting
as sub-plot term. Statistical analysis used the GLM procedure of SAS.
Gas production data were adjusted with the monophasic model of Groot,
using proc NLIN of SAS. Linear, quadratic, cubic and quartic effects
tests were performed for forage composition traits and gas production
kinetics parameters within each maturity stage. There were not differ-
ences among varieties (P > 0.05) in the content of crude protein (CP),
neutral detergent fiber (NDF), acid detergent fiber (ADF) and acid
detergent lignin (ADL). As maturity advanced, CP decreased linearly
(P < 0.001), yet NDF, ADF, and ADL increased (P < 0.001) linearly.
Maturity had also a strong effect upon the ruminal degradability of alfalfa
as assessed with gas production profiles. A significant linear tendency (P
< 0.01) was found for both A (gas production asymptote) and B (time
after incubation at which half of the asymptotic amount of gas has been
formed) parameters increasing as maturity advanced. Parameter C (a
constant determining the sharpness of the switching characteristic of
the profile) declined, showing linear (P < 0.01) effects.

Key Words: alfalfa, degradability, maturity

M114 Can different ME estimation methods give different values
for tanniferous forages? H. Khalilvandi-Behroozyar*'-2, M. Deh-
ghan-Banadaky', and K. Reza Yazdi!, ! Department of Animal Science,
University of Tehran, Karaj, Tehran, LR. Iran,>Department of Animal
Science, University of Urmia, Urmia, West Azerbaijan, I.R. Iran.

Condensed tannins (CT) are antinutritional factors, reduced nutrient
digestibility by binding them and probably can disrupt digestibility
estimation methods. To determine any possible effects, experiments
carried out with different methods for estimating metabolizable energy
of sainfoin. Forages were taken from farms in Isfahan and representative
dry samples were analyzed for DM, OM and CT. For gas production
test, 2 mm sieved samples, were used in Triplicates and 2 separated runs.
Rumen fluid was obtained from 2 maintenance level fed, rumen fistulated
Taleshi cows. 24h gas production data were used for calculation of ME
content by follow equations: 1) ME = 2.2 + 0.1357GP ,4 + 0.0057CP
+0.0002859CP?, 2) ME = 2.2 + 0.136GP,, + 0.057CP + 0.0029CF? &
3)%OMD = 14.88 + 0.8893GP,,+ 0.0448CP + 0.0651ash. For in vitro
digestion trial, samples milled through a 1 mm sieve. Two separated
runs, each in triplicates and 3 jars as blank, applied. ME estimated using
ME =0.0157 x DOMD. Also, an in vivo digestibility trial (17 d, with7
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d for fecal collection) was done using 3 ruminally fistulated Holstein
cows. Forages were fed as sole diet at 10% above maintenance energy
requirements. Total fecal collection and marker assay including AIA
and Cr,05 (5 gr infused from ruminal fistula, d 8 to 14) were done for
determining OM digestibility. Data were analyzed by GLM procedure
of SAS 9.1 with CRD design and Duncan test (P < 0.05). CT content
was 21.3 g/kg DM. Estimated ME from in vitro digestion trial was 10.11
and mean estimations from gas production and in vivo trial was 7.19
and 8.75 MJ kg~! DM. No significant differences were exist between
different ME estimates of gas production or between in vivo methods.
Also, OM digestibility in in vitro was higher than values determined by
in vivo and gas production profiles. Higher OM digestibility values for
filtration based methods can be explained by rapid passing of phenols
throughout filter paper that take part in digestible fraction. It seems that
in vitro digestibility trial overestimate OM digestibility of tanniferous
forages and cannot be used efficaciously and precisely for estimation
of ME in high tannin forages.

Key Words: sainfoin, tannin, ME

M115 Ruminal degradability of nutrients in Sainfoin, a tannifer-
ous legume forage. H. Khalilvandi-Behroozyar*!2, K. Reza Yazdi',
and M. Dehghan-Banadaki', ' Department of animal Science, University
of Tehran, Karaj, Tehran, I. R. Iran, *Department of animal Science,
University of Urmia, Urmia, West Azerbaijan, I.R. Iran.

Sainfoin (Onobrychis viciifolia Scop.), a nonbloating member of the
Fabaceae family. Information regarding nutritive value of sainfoin is
scarce, that limit its use in balanced rations. This experiment was done
using second cut, mid bloom forage samples taken from farms in Isfahan,
Iran for determining degradability of sainfoin nutrients. Representa-
tive samples obtained from at least 30 bales. An In situ experiment
designed for evaluating sainfoin hay for DM, OM, CP, NDF and NDF o
degradability, by 3 ruminally fistulated Holstein cows (multiparous,
680 + 20kg of BW), fed 2 equal meals (0800 and 1800) of a balanced
ration with CNCPS V5 for 10% above maintenance requirements with
forage:concentrate ratio of 60:40.Samples were ground to pass 2 mm
screen size (Wiley mill) and then sieved to remove particles less than
50p. Five gram samples were weighed into nylon bags (10 x 20 cm)
with 50u pore size, to create sample size: surface area of 12.5 mg/cm?.
Duplicate samples were incubated for 4, 8, 12, 24, 48, 72 and 96h in
ventral rumen, just before morning meal. After incubation, bags were
removed and rinsed with cold tap water, until the rinsed water remained
clear. To obtain the 0 h values triplicates were rinsed by 39°C water for
20 min. bags were dried at 60°C for 48 h in a forced air oven and then
weighed. Aliquots were used for ash, CP, NDF and NDFom determina-
tion. Degradation profiles were calculated by the nonlinear model. The
effective degradability (ED) in the rumen with digesta passage rate of
0.05 h™! was calculated using NEWAY computer package. Total tannin
and Condensed tannin contents were 38.5 and 21.3 g/kg DM. Low CP
degradability can be explained by formation of tannin-protein complexes
that are not available for microbial degradation. Tannins extracted from
sainfoin can inhibit proteolysis by rumen major proteolitic bacteria.
Lower cell wall degradability can be explained by formation of unbear-
able tannin complexes with plant cell wall that can recovered as ADL
(during digestion) and preventing microbial attachment, condensed
tannins can prevent microbial cellulase activity and deactivation of f3
endoglucanases.

Table 1. In situ degradation parameters of sainfoin (g/g)

a b cth™ ED
DM 0.334+0  0.363+0.01 0.07£0.02  0.540+0.02
OM 0.316£0  0.387+0.01 0.09+£0.02  0.548+0.02
CP 0.171£0  0.459+0.05  0.04+0.01  0.379+0.02
NDF 0.014£0  0.518+0.01 0.05+0.01 0.271+0.03
NDFom 0.042+0  0.505+0.02  0.05+0.01  0.265+0.02

Reported values are means =+ standard deviations.

Key Words: sainfoin, tannin, degradability

M116 A survey of molds and yeasts in Canadian corn silage. H.
V. L. N. Swamy*, A. M. A. Heeg, and A. B. Rae, Alltech Canada,
Guelph, ON, Canada.

Penicillium mycotoxins from silage have been implicated in various
disorders in ruminant animals, especially dairy cows. Commercial
facilities to analyze silage Penicillium mycotoxins, except PR toxin, are
currently not available in North America. Mold count and identification
in silage have been used to indirectly assess the potential toxicity of
Penicillium mycotoxins. Such information, however, is not available
for Canadian silage. A survey, therefore, was conducted in the summer
of 2008 wherein 34 corn silage bunks in Ontario were sampled for
mold and yeast counts. Samples with mold count exceeding 1000 col/
gm were further subjected to mold identification. All the samples were
analyzed at Dairyland Laboratories, Inc., WI, USA. The samples were
frozen immediately after collection and were shifted to USA in dry ice.
The average mold count was 65,000 col/gm and the average yeast count
was 3.2 million col/g. Twenty 4 samples were above 1000 col/gm and
they were subsequently subjected to mold identification. Penicillium
mold represented 50% of mold spectrum while Mucor and Fusarium
were at 15 and 14%, respectively. Penicillium mold was the dominant
species among all in contrast to the conventional thinking. Given the
temperate climate in Canada, Fusarium molds were thought to be the
primary molds in Canadian feedstuffs. This survey for the first time
indicated that Canadian silages should be tested for Penicillium molds
and/or mycotoxins along with Fusarium mycotoxins to assess the total
animal toxicity.

Key Words: silage, Penicillium, mycotoxins

M117 A survey of mold count and identification in Pennsylvanian
dairy feed ingredients. H.V.L.N.Swamy*!, J. M. Lawrence?, and N.
J. Adams?, 'Alitech Canada, Guelph, ON, Canada,*Alltech California,
Fresno, CA.

Penicillium mycotoxins from silage have been implicated in various dis-
orders in ruminant animals, especially dairy cows. Commercial facilities
to analyze silage Penicillium mycotoxins, except PR toxin, are currently
not available in North America. Mold count and identification in feed
ingredients have been used to indirectly assess the potential toxicity of
Penicillium mycotoxins. Such information, however, is not published
specific to Pennsylvania region in USA. A survey, therefore, was con-
ducted in 2009 wherein 278 feed ingredients, collected from commercial
dairy farms in PA, were sampled for mold and yeast counts. Samples
with mold count exceeding 1000 col/gm were further subjected to mold
identification. The major ingredients tested included corn silage (n =
107), haylage (n = 45), high moisture corn (n =40), TMR (n = 30) and
hay (n = 8). All the samples were analyzed at Dairyland Laboratories,
Inc., WI, USA. The samples were frozen immediately after collection
and were shifted to lab in dry ice. The samples with mold count more
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than 1000 col/gm were considered positive and this was amounted to
74.5%. Among these 39.6,40.6, 11.1, and 8.7% samples had mold counts
between 1001 and 10,000, 10,001 and 100,000, 100,001 and 1 million,
and more than 1 million col/gm, respectively. Mold count more than
10,000 col/gm has potential to cause production losses and this was
amounted to 60.4% of positive samples. Mold identification revealed
that Penicillium mold represented 62.3% of mold spectrum while
Mucor, Aspergillus, Fusarium and Cladosporium were at 46.4,7.7,7.7
and 6.3%, respectively. It is important to note that mold identification

percentages need not have to add up to 100% as some samples can be
contaminated with more than one mold type. Penicillium mold was the
dominant species among all in contrast to the conventional thinking.
Given the temperate climate in Pennsylvania, Fusarium molds were
thought to be the primary molds in dairy feedstuffs. This survey indicated
that silages should be tested for Penicillium molds and/or mycotoxins
along with Fusarium mycotoxins to assess the total animal toxicity.

Key Words: silage, Penicillium, mycotoxins
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Forages and Pastures: Grazing and Forage Management

M118 Summer annuals for fall grazing in the high elevation
Intermountain West. J. B. Hall*, B. R. Johnson, R. H. Stokes, and
R. Ambrosek, University of Idaho, Moscow.

The objective of this study was to compare summer annuals for fall
and winter grazing on irrigated pastures in the Intermountain West. The
cool desert areas of this region have short growing seasons (<120 d)
with high daytime temperatures and cool nights resulting in sufficent
growing degree days, but impaired production on cool season forages
during late summer. Five species were planted in Carmen, ID (45°17'N,
113°53"W; 1155 m elevation) in 0.10 ha plots with 3 plot replicates per
species. Four species were planted in yr 1 and 2: CORN (Zea mays),
sorghum x sudangrass (Sorghum spp; SUDEX), TEFF (Eragrostis tef),
and GERMAN foxtail (Setaria italica). PEARL millet (Pennisetum
glaucum) planted in yr 1 was replaced by PROSO millet (Panicum
miliaceum) in yr 2. All species except TEFF were planted no-till from
June 25 to July 2. TEFF was planted after minimum tillage. Three
1/1000 ha yield samples were taken from each plot. Pooled samples
for each species were analyzed for CP, ADF, NDF, Ca and P. TEFF was
sampled at 50 d post planting (haying) with all species sampled after
killing frost (September 8 and 16, yr 1 and 2, respectively). Heifers
grazed the plots during November and December, and animal grazing
days were recorded. Yield data were analyzed by ANOVA with means
compared using a ¢-test. Data for each yr were analyzed separately. Spe-
cies affected DM yield (P=0.10 yr 1; P <0.02 yr 2). Yields (DM; Mg
ha ') were not different (P = 0.22) for CORN (5.5 = 1.6, 10.7 + 1.0),
GERMAN (5.4 = 0.4, 5.8 + 1.0), and SUDEX (7.0 + 0.7, 7.1 = 1.8) in
yr 1 and 2, respectively, and TEFF (6.1 £0.2; yr 1 only). In yr 1, yields
of SUDEX and TEFF exceeded (P <0.01) PEARL (3.9+ 1.2 Mgha™).
CORN yields were greater (P < 0.01) than GERMAN or PROSO (3.9
+ 1.6 Mg ha™!) in yr 2. Nutrient content of all forages exceeded NRC
requirements for cows in mid-gestation. TEFF, PROSO, and PEARL
produced fewer (P = 0.10) animal grazing days than the other species.
In conclusion, CORN, SUDEX, and GERMAN produce acceptable fall
and winter grazing for the Intermountain West.

Key Words: cattle, grazing, fall

M119 Biological parameters by spring and fall-calving cows
grazing with full access, limited access, or no access to endophyte-
infected tall fescue—2 year summary. J. Caldwell*!, K. Coffey', M.
Looper?, D. Kreider!, E. Kegley!, J. Jennings®, C. West!, D. Hubbell
M1, J. Tucker!, A. Young!, T. Hess!, M. Popp!, M. Savin!, D. Philipp!,
C. Rosenkrans Jr.!, 'University of Arkansas, Fayetteville, 2USDA-ARS,
Booneville, AR, 3University of Arkansas Cooperative Extension Service,
Little Rock.

Cattle consuming Neotyphodium coenophialum-infected tall fescue (E+)
may have altered physiological responses. Replacing E+ with non-toxic
endophyte-infected fescue (NE+) may help this problem, but acceptance
of NE+ by producers has been slow. Our objective was to determine
the extent limited access to NE+ will alter biological parameters by
spring (S) and fall-calving (F) cows grazing E+ or NE+ at different
percentages of the total pasture area. Crossbred cows (n = 178) were
stratified by BW and age within calving season and allocated randomly
within calving season to 1 of 14 groups representing 5 treatments: 1)
F on 100% E+ (F100; n=3); 2) S on 100% E+ (S100; n = 3); 3) F on
75% E+ and 25% NE+ (F75; n = 3); 4) S on 75% E+ and 25% NE+
(S75; n=3); and 5) S on 100% NE+ (NE100; n = 2). Cow serum K,
Cu, NEFA, and prolactin (PRL) concentrations at breeding, and serum

Na and PRL concentrations at the end of breeding were greater (P <
0.05) for S vs. F. Serum Ca, Mg, and Fe concentrations at breeding
and serum Fe, Zn, Cu, and NEFA concentrations at the end of breeding
were greater (P <0.05) for F vs. S. Serum P and PRL concentrations at
breeding were greater (P < 0.05) for S75 and F75 vs. S100 and F100;
serum NEFA concentrations at the end of breeding were greater (P <
0.05) for S100 and F100 vs. S75 and F75. At breeding, serum NEFA
concentrations were lower (P < 0.05) for NE100 vs. S75, and serum
PRL concentrations at the end of breeding were greater (P < 0.05) for
NE100 vs. S75. Calf serum Zn concentrations at weaning were greater
(P <0.05) for F vs. S, but serum Fe and Cu concentrations at weaning
were greater (P < 0.05) for S vs. F. Serum Fe concentrations at wean-
ing were also greater (P < 0.05) for S75 and F75 vs. S100 and F100.
Therefore, calving season may alter biological parameters for cows
grazing E+ during critical stages of production. Limited access to NE+
may improve cow PRL concentrations at breeding, and may affect calf
serum Zn concentrations at weaning.

This project was supported by the National Research Initiative
of the National Institute of Food and Agriculture, USDA, grant
#2006-55618-17114.

Key Words: cow, fescue

M120 Immune function responses by spring and fall-born
calves weaned from wild-type or non-toxic endophyte-infected tall
fescue. M. A. Ata*!, K. P. Coffey!, J. D. Caldwell!, E. B. Kegley!,
M. L. Looper?, A. N. Young!, D. Philipp!, C. P. West!, G. F. Erf!, D.
S. Hubbell 11!, and C. F. Rosenkrans Jr.!, 'University of Arkansas,
Fayetteville, 2USDA-ARS, Booneville, AR.

Cattle grazing Neotyphodium coenophialum infected tall fescue (E+)
may have reduced immune function. Recently, non-toxic endophyte-
infected fescues (NE+) were shown to enhance cattle performance. A
3-years study (2007-2009) was conducted using Gelbvieh x Angus
calves (558 £9.2 Ib, n = 500) to determine how limited access to NE+
affects immune function in calves weaned from E+ pastures. Prior to
weaning, groups of spring (S) and fall-born calves (F) grazed E+ con-
tinuously (S100 and F100, respectively), or E+ for much of the year,
but grazed NE+ for 1 mo. before weaning (S75 and F75, respectively).
Groups of spring-born calves also grazed NE+ continuously (NE100).
Blood samples were collected at weaning for all 3 years and analyzed
for whole blood cell counts (K/pul). Starting in 2008, calves (1 fall and 2
spring groups, n = 266) were injected at weaning with 200 p g of phyto-
hemagglutinin (PHA) in the caudal fold underneath the tail head. Blood
samples were collected for serum prolactin (PRL) analysis. Skinfold
thickness was measured before injection (0 h) and at 6, 12, 24, 48 h
after injection. Statistical analyses performed by using PROC MIXED
procedure of SAS. Concentrations of neutrophils, hemoglobin, and
hematocrit were greater (P < 0.05), while concentrations of eosinophils
and basophils were lower (P <0.05) for F vs. S. lymphocytes Concentra-
tions were greater (P < 0.05), and that of red blood cells were lower (P
<0.05) for NE100 vs. S75. Concentrations of total white blood cells and
neutrophils were greater (P < 0.05) for S75 and F75 vs.S100 and F100.
Within spring-born calves, skinfold thickness was greater (P < 0.05)
for NE100 vs. S75 at Oh, and 6, 12, and 24 h after injection with PHA.
Serum PRL concentrations were greater (P < 0.05) for S75 vs. S100 at
24 h post-weaning. Within fall-born calves, serum PRL concentrations
were greater (P < 0.05) for F75 vs. F100 at weaning. Therefore, allow-
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ing calves limited access to NE+ before weaning may enhance certain
aspects of immune function.

This project supported by the National Research Initiative of
the National Institute of Food and Agriculture, USDA, grant # 2006—
55618-17114.

Key Words: fescue, immunity, calves

M121 Antagonism of 5-hydroxytryptamine,, receptor results in
decreased contractile response of bovine lateral saphenous vein to
tall fescue alkaloids. J. L. Klotz*!, J. R. Strickland', L. P. Bush?,
B. H. Kirch!, K. R. Brown'!, and G. E. Aiken!, 'USDA-ARS, FAPRU,
Lexington, KY,?University of Kentucky, Lexington.

Pharmacologic profiling of 5-hydroxytryptamine (SHT) receptors of
bovine lateral saphenous vein has shown that cattle grazing endophyte-
infected (Neotyphodium coenophialum) tall fescue (Lolium arundina-
ceum) have altered responses to ergovaline (ERV), SHT, SHT,, and
SHT; agonists. To determine if SHT receptor binding of tall fescue
alkaloids is affected by grazing endophyte-free (EF), wild type (WT),
or novel endophyte-infected (NE) tall fescue, contractile responses of
lateral saphenous veins biopsied from cattle grazing these different
fescue-endophyte combinations were evaluated in presence or absence
of antagonists for SHT,, (ketanserin; KET) or SHT, (SB-269970;
SB). Biopsies were conducted over 2 years on 35 mixed breed steers
(361.5 £ 6.3 kg) grazing KY31 (WT; n=12), EF (n=12), MAXQ (NE
AR542;n=6) or KYFA9301 (NE AR584; n = 5) pasture treatments (3
ha) between 84 and 98 d (Yr 1) or 108-124 d (Yr 2). Segments (2-3
cm) of vein were surgically biopsied, sliced into 2-3 mm cross-sections,
and suspended in a myograph chamber containing 5 mL of oxygenated
Krebs-Henseleit buffer (95% O,/5% CO,; pH = 7.4; 37°C). Veins were
exposed to increasing concentrations of SHT, ERV, and ERV+1 x 1073
M KET, or +1 x 107 M SB in Yr 1. In Yr 2, ergotamine (ERT) and
ergocornine (ERO) were evaluated in presence or absence of 1075 M
KET. Data were normalized to a reference addition of 1x10™* M nor-
epinephrine and analyzed as a CRD factorial with steer as experimental
unit. In Yr 1, contractile response to SHT and ERV were lowest in WT
KY31 pastures (P < 0.05) and the presence of KET greatly reduced
the response to ERV in all pastures (P < 0.05). The presence of SB did
not alter contractile response to ERV. In Yr 2, there was no difference
in response to ERO or ERT across pastures, but KET again reduced
the contractile response (P < 0.05). The SHT,, receptor is involved
in alkaloid-induced vascular contraction and alkaloid binding may be
affected by exposure to different endophyte-fescue combinations.

Key Words: alkaloid, bovine, 5-hydroxytryptamine

M122 Tall fescue alkaloids cause vasoconstriction in equine medial
palmar artery and vein. J. L. Klotz*! and K. J. McDowell?, ' USDA-
ARS, FAPRU, Lexington, KY,*University of Kentucky, Lexington.

Mares grazing endophyte-infected (Neotyphodium coenophialum) tall
fescue (Lolium arundinaceum) typically exhibit reproductive dysfunc-
tion rather than peripheral vasoconstriction as a primary sign of the
fescue toxicosis syndrome. Recent work using Doppler ultrasonography
demonstrated that consumption of endophyte-infected tall fescue seed
causes measurable vasoconstriction in the medial palmar artery (PA).
The objective of this study was to evaluate contractile responses of
medial palmar artery and vein (PV) to increasing concentrations of tall
fescue alkaloids. Medial PA and PV were collected immediately fol-
lowing euthanasia from 18 horses of mixed breed, age and gender along
the third metacarpal proximal to the fetlock joint from both forelimbs.

Vessels were separated, cleaned of excess connective and adipose
tissue, divided into 2—3 mm cross-sections and suspended in a multi-
myograph chamber with continuously oxygenated Krebs-Henseleit
buffer (95%0,/5%CO,; pH =7.4; 37°C). Following a 90-min equilibra-
tion and recovery from a 1x10™* M NE reference addition, additions of
ergotamine (ERT), ergonovine (ERN), ergocryptine (ERP), ergocristine
(ERS), ergocornine (ERO), lysergic acid (LSA), norepinephrine (NE)
and 5-hydroxytryptamine (SHT) occurred every 15 or 20 min for PV
and PA, respectively. Data were normalized as a % contractile response
induced by the 10 M NE addition and analyzed as a completely ran-
domized design with significance set at P = 0.05. Response between
PA and PV for alkaloid or biogenic amine did not differ. All alkaloids
produced a contractile response, except neither PA nor PV responded to
LSA. Both NE and 5HT had a 2-fold greater (P < 0.05) maximal response
than all alkaloids in both PA and PV, ERN had the greatest PV response
(P <0.05), and ERN and ERO had greatest PA maximal responses (P
< 0.05). Although horses do not outwardly appear to be affected by
peripheral vasoconstriction as observed in cattle, these data indicate that
tall fescue alkaloids are vasoactive and suggest that potential exists for
peripheral vascular effects of tall fescue alkaloids in horses.

Key Words: alkaloids, equine, vasoconstriction

M123 Comparison of management strategies commonly used to
lessen or alleviate the symptoms of fescue toxicosis in cattle using
meta-analysis. J. Hawley*, J. D. Caldwell, E. B. Kegley, and K. P.
Coftey, University of Arkansas, Fayetteville.

Cattle consuming toxic endophyte-infected fescue (E+) may develop
fescue toxicosis, causing production losses exceeding $600 million annu-
ally. Currently, there is no cure for fescue toxicosis; however, manage-
ment strategies that are primarily designed to limit the amount of toxin
ingested by the animal are available to producers. This review of data
compared cattle performance effects (ADG and DMI) of management
strategies used to lessen or alleviate the symptoms of fescue toxicosis.
Management strategies evaluated were novel endophytes (NE), diet
supplementation, interseeding, and other inventive remedies. For inclu-
sion in the analysis, studies (n = 38) were conducted in the United States
from 1985 to present, reported randomization to treatment and untreated
control groups, used cattle, were sourced from peer-reviewed journals,
and reported sufficient information to calculate correlation coefficients
(r). Dot plots were used to examine the data for trends toward a uniform
effect of management strategy on cattle performance. Management
strategies displaying a uniform response on the dot plot compared with
negative controls were analyzed using mixed models. Examination of
dot plots for NE, diet supplementation, and other inventive remedies
revealed performance advantages for treated cattle relative to cattle
in negative control groups. An insufficient number of studies met the
inclusion criteria to conduct meta-analyses comparing interseeding with
negative controls. Studies comparing NE to E+ indicated a large (7 and
95% confidence interval [CI] = 0.63 [0.52, 0.75], P < 0.05) effect on
cattle performance. Studies comparing diet supplementation to no diet
supplementation indicated a medium (7 and 95% CI=0.35[0.24, 0.46],
P < 0.05) effect on cattle performance. Similarly, studies comparing
other inventive remedies to no other inventive remedies indicated a
medium (7 and 95% CI = 0.35 [0.24, 0.46], P < 0.05) effect on cattle
performance. The data discussed herein illustrate that the negative effects
of fescue toxicosis on cattle performance may be mitigated by altering
management strategies.

Key Words: cattle, fescue toxicosis, meta-analysis
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M124 Yield potential of eastern gamagrass in central Wiscon-
sin. W. K. Coblentz*!, W. E. Jokela!, M. G. Bertram?, and P. C. Hoff-
man?, 'US Dairy Forage Research Center, Marshfield, WI,*>University
of Wisconsin, Madison.

Recently, perennial warm-season grasses have received considerable
interest, largely through bioenergy initiatives, but their suitability for
limiting caloric intake by ruminants has not been explored. Our objec-
tive was to assess the yield potential of eastern gamagrass [ Tripsacum
dactyloides (L.) L.] for potential incorporation into dairy-heifer diets
offered throughout the north-central US. Replicated plots of ‘Pete’
eastern gamagrass were arranged in a split-plot design, where 9 harvest
systems (wholeplots) and 4 N fertilization regimens (subplots) were
evaluated over a 3-yr period. Harvest systems included one-time cuts
on 1 June, 15 June, 1 July, 15 July, 1 August, and 15 August, plus 3
2-cut systems with harvests spaced at 45-d intervals (1 June/15 July,
15 June/1 August, and 1 July/15 August). Nitrogen fertilization was
applied as ammonium nitrate (34-0-0) at rates of 0, 67, 134, or 202
kg N/ha annually. For 1-cut harvest systems, yields of DM increased
across harvest dates, reaching numerical maximums of 7192, 9764,
and 7554 kg/ha by mid-August of 2007, 2008, and 2009, respectively.
During each year, there was a strong linear (P <0.001) effect of harvest
date; however, higher-ordered effects varied within year. Relatively
large yield increases (>1812 kg/ha) between 1 and 15 August during
2008 and 2009 suggested that improved yields could be achieved by
delaying 1-cut harvests beyond 15 August. Yields of DM from 2-cut
harvest systems were not competitive with 1-cut harvest systems timed
in mid-August. Nitrogen fertilization rate affected (P < 0.001) yields
of DM, but did not interact with other treatment effects (P > 0.082).
Overall, yields of DM increased with N fertilization, exhibiting both
linear (P < 0.001) and quadratic (P = 0.027) effects, but efficiencies
were reduced at greater application rates. Current recommendations for
eastern gamagrass generally adopt a conservative philosophy concerning
growth-reserve status; therefore, delaying a 1-cut harvest closer to first-
frost may improve yields, but also could negatively affect persistence.
This approach for further increasing yields of DM might be viable, but
it needs to be evaluated critically.

Key Words: eastern gamagrass, N fertilization, DM yield

M125 Nutritive value of pearl millet hay as affected by moisture
concentration and bale sampling depth. J. Kanani*, D. Philipp,
K. P. Coffey, A. N. Young, R. Rhein, and J. D. Caldwell, University of
Arkansas, Fayetteville.

A study was conducted to evaluate the effects of moisture (15, 21, and
28% DM) and sampling depth (0.2, 0.4, and 0.6 m) on chemical com-
position and in situ disappearance of pearl millet [ Pennisetum glaucum
(L.) R. Br.] hay stored for 71 d. Seven ha of pearl millet were divided
into 3 blocks and 3 subplots to assign moisture treatments of which 3
round bales (1.2 x 1.5 m) were obtained and stored (n = 27). Heating
degree days (HDD) were calculated as summation of the daily internal
bale temperature above 35°C. Duplicate sample bags for in situ (10 x
20 cm) analysis were incubated in 6 ruminally cannulated cows (BW =
585 +£37.8 kg) for 0, 6, 12, 18, 24, 36, 48, 72, 96, and 120 h. Data for
bale temperature and forage chemical composition were analyzed as
a randomized complete block design using Proc Mixed procedures of
SAS and tested for moisture, depth, and their interactions. Residual DM
weight for each in situ sampling time was fit to a non-linear statistical
model using PROC NLIN of SAS to determine DM degradation kinet-

ics. Increasing bale moisture led to increased bale temperature (140.4,
365.3, and 840.8 HDD; P < 0.01). Crude protein concentration was
not affected (P > 0.1) by moisture or sampling depth, but increasing
moisture tended (P = 0.07) to affect NDF, OM, and ADF negatively.
Increasing moisture increased (P < 0.05) NDIN (40.8, 47.5, and 49.8%
of total N), ADIN (7.0, 9.5, 22.8% of total N), and ADL (3.0, 2.9, and
6.0% DM); however, hemicellulose decreased (P < 0.05) with increasing
moisture (31, 31, and 25% DM). Increasing bale moisture also reduced
the rate of DM disappearance (Kg; 0.047, 0.043, 0.036 h™!; P = 0.03).
Sampling depth did not affect (P > 0.1) any of the digestion variables,
but the immediately degradable fraction (A), potentially degradable
fraction (B), and effective disappearance were affected (P < 0.05) by
a moisture X sampling depth interaction. Storing pearl millet at high
moisture concentrations appeared to result in heat damage and reduced
forage quality and digestibility.

Key Words: pearl millet, moisture and sampling depth, nutritive
value

M126 Characterization of plant cuticular wax markers in native
grazing pastures of southwest Virginia. A. E. Tanner*!, S. R.
Blevins', E. Green?, R. W. Mayes?, and R. M. Lewis', Virginia Tech,
Blacksburg, >*The Macaulay Land Use Research Institute, Aberdeen,
Scotland, UK.

Plants contain cuticular wax compounds in varied concentrations,
and can be used to estimate intake and diet composition of grazing
animals. Native plant species available to pasture-raised beef cattle
were evaluated during the production season on a southwest Virginia
farm. Our objectives were to: 1) determine forage heterogeneity; ii)
quantify n-alkane and long chain alcohol (LCOH) concentrations; and
iii) investigate changes over time. Six 0.73 ha paddocks were selected
randomly and sampled bi-monthly (April to September 2009). A 0.5m
x 0.5m quadrat was thrown in random directions within each paddock.
Plants within quadrats were harvested and separated according to spe-
cies. Milled oven-dried (85°C) samples were heated with ethanolic
KOH (90°C, 16h), extracted into heptane and separated into n-alkane
and LCOH fractions before being quantified by GC. Patterns of n-alkane
and LCOH concentrations were analyzed for 3 plant categories: grass,
legume, and weed, with ANOVA. Plant species, carbon chain length,
their interaction, and sampling period were fitted as fixed effects. Plant
n-alkane C29 and C31 concentrations were higher in May (294 + 8
mg/kg DM; P < 0.001) then declined to 1/3 that amount. Plants dif-
fered in C27, C29, C31 and C33 concentration (P < 0.001), although
orchardgrass and dandelion were difficult to differentiate. N-alkane pat-
terns were not specific to a plant category. Orchardgrass had extremely
high concentrations of 1-C26-OH from July onward (18447 to 19670
mg/kg DM), 10 times that of other plants, inflating variance. There
was no change in LCOH over time (P = 0.09) for other species. Plants
differed in 1-C26-OH, 1-C28-OH, and 1-C30-OH concentrations (P <
0.001), but LCOH patterns were not specific to a plant category. Plant
total LCOH concentration was more consistent than n-alkane concen-
tration (CV 17.9% and 69.9%, respectively), suggesting greater utility
to delineate plant species. Plant heterogeneity limits the usefulness of
grouping plants by category. Combined n-alkane and LCOH data delin-
eates plants. Plant patterns remain fairly static over time, which will be
important for investigating foraging patterns in cattle.

Key Words: cuticular wax, n-alkane, LCOH

56 J. Anim. Sci. Vol. 88, E-Suppl. 2/J. Dairy Sci. Vol. 93, E-Suppl. 1/Poult. Sci. Vol. 89, E-Suppl. 1



M127 Statistical variation in predicting dry matter intake of Brah-
man bulls using the n-alkane technique. A. D. Aguiar*'4 L. O.
Tedeschi!, F. M. Rouquette?, T. D. A. Forbes®, C. M. Hensarling3, and
R. D. Randel?, ' Texas A&M University, College Station, *Texas AgriLife
Research, Overton, 3Texas AgriLife Research, Uvalde, *University of
Florida, Gainesville.

The objectives of this study were to determine the variation structure
within and across days when determining DMI using Cs, alkane as an
external marker, to determine the optimum fecal collection periods, and
to compare Cs; and Cs; as plant markers in estimating DMI. Brahman
bulls (n = 16) stratified by previous residual feed intake (RFI) rankings
were placed in 4 groups. Each group had 2 high (inefficient) and 2
low (efficient) RFI bulls. Groups were randomly assigned to 4 Coastal
bermudagrass [Cynodon dactylon (L.) Pers.] pastures and stocked at
moderate to low grazing pressure. Corn gluten was marked with Cs,
n-alkane and bulls were individually fed 400 g twice daily to estimate
DMI. There were 3 periods (P1, P2, P3) of collection from mid-July
to late-Aug; each period was divided into 2 sub-periods in which fecal
samples were collected 4 times a day for 5 d (0700, 1100, 1500, and
1900 h). Gas chromatography was used to determine n-alkanes. A double
repeated measure design in a completely randomized block design was
used. During P1 and P2, the prediction of DMI using Cs; had a better
fit (smaller —2 x Log) than Cj; either with or without adjustments for
forage Cs,. The variation in DMI decreased when adjustments for
forage C;, were not used. The variances of DMI were similar using Cs,
across days, but the correlations between days were low, suggesting that
several days of collection were needed to accurately predict DMI. Cor-
relations between times of fecal collection were medium to high for all
periods and varied from 0.65 to 0.97 for C;; and from 0.26 to 0.96 for
Cs3. When all periods were analyzed together, estimates of DMI using
either Cs3; or Cs3 had low correlations between days of collection. In
addition, the adjustment for forage C;, did not improve the variance
and (co)variance matrix. In conclusion, C;3/C;, had the lowest varia-
tion in predicting DMI and at least 5 d of continuous fecal collection
were needed to decrease the variability of DMI. The optimum times for
fecal collection were 0700 and 1500 h and it was important to adjust
for forage C;, concentration to predict DMI of Brahman bulls grazing
Coastal bermudagrass.

Key Words: cattle, correlation, grazing

M128 A comparison of anatomical and compositional differences
of residual feed intake (RFI)-indexed Brahman bulls under grazing
conditions. T.D.A. Forbes*!, F. M. Rouquette?, L. O. Tedeschi?, R.
D. Randel?, and F. R. B. Ribeiro*, ! Texas AgriLife Research, Uvalde,
2Texas AgriLife Research, Overton, 3Texas A&M University, College
Station, *Texas A&M University-Commerce, Commerce.

This study compared gastrointestinal tract (GIT) measures, carcass
composition, and ADG of Brahman bulls grazing Coastal bermudagrass
at 2 stocking rates (SR) for 60 d. Prior to the grazing trial, bulls were
fed a high roughage diet for 70 d, stratified as efficient (LRFI) or inef-
ficient (HRFI), and randomly assigned to high (HSR) or low (LSR) SR
pastures. Shrunk BW (SBW) was recorded after animals fasted for 18
h before harvest. Carcass was weighed; KPH and internal organs were
separated; the GIT was dissected and emptied; small and large intestine
lengths were recorded, and internal fat (excluding KPH) was separated
from the GIT; all components were then weighed. After a 48 h chill, the

9-11th rib section (RIB) was removed from the left carcass. Lean, fat,
and bone were physically separated. Fat and lean tissues were analyzed
for moisture and fat. Independent variables were expressed as amount
and percent of SBW. Data were analyzed using a split-plot design in a
2 x 2 factorial arrangement with pastures within SR as random factors.
There was no effect of RFI (P = 0.74) or SR (P = 0.74) on initial BW.
Low RFI bulls had heavier SBW (P = 0.04) and HCW (P =0.01) (393
and 217 kg, respectively) than HRFI bulls (381 and 203 kg, respectively).
There was no effect of RFI (P =0.09) on ADG (0.66 and 0.50 kg/d for
LRFI and HRFI, respectively). There was a tendency (P = 0.08) for an
interaction between RFI and SR for fat thickness (FT). Low RFI bulls at
LSR had less FT compared with LRFI bulls at HSR (1.7 vs 2.94 mm).
There was an interaction between RFI and SR (P = 0.02) on the lipid
content of the RIB which was greater (17.9%) in LRFI bulls at HSR.
Low SR bulls had greater (P = 0.03) liver % BW than HSR bulls while
HRFT tended to have greater (P = 0.07) liver % BW than LRFTI bulls.
Low RFI bulls had lighter (P = 0.02) small intestine % BW and more (P
=0.00) internal fat % BW than HRFI bulls. These initial results suggest
that efficient bulls tend to gain more and may deposit more fat when
forage availability does not limit DMI, but when forage is limited there
may be no influence of RFI on carcass composition.

Key Words: cattle, efficiency, carcass

M129  Cenchrus ciliaris in a silvopastoral system with Prosopis
Jjuliflora. T.Clavero* and R. Razz, Centro de Transferencia de Tecno-
logia en Pastos y Forrajes. Universidad del Zulia., Maracaibo, Estado
Zulia, Venezuela.

Buftelgrass (Cenchrus ciliaris) planted under and outside the canopies
of mesquite (Prosopis juliflora) in Venezuela’s semi- arid region were
evaluated to determine dry matter production, forage quality, and soil
chemical characteristics. Harvested buffelgrass was analyzed for dry
matter yield (DM), crude protein (CP), neutral detergent fiber (NDF),
acid detergent fiber (ADF), and lignin. Transects extending from the tree
trunk to open grass areas were established and soil samples (0-15 cm)
and buffelgrass cv. Biloela (standing live biomass in one square meters
plots) samples were taken at 5 sites (0, 20, 80, 150, 200% of the aver-
age canopy radius) during growing season. A randomized block design
was used with 5 replications. The results showed that DM decreased as
shading increased (P <0.05). The DM production was about 21% lower
in the understory areas. The shaded plants exhibited a trend for larger,
thinner, wider leaves and developed larger leaf area (P < 0.05). Tree
canopies had a positive effect on CP content on buffelgrass (P < 0.05).
Overall, soil moisture content was greater (P < 0.05) under mesquite,
and leaf blade increased, which is highly correlated to CP (r = 0.87)
. Grass samples showed no significant differences (P > 0.05) in NDF,
ADF, and lignin under mesquite compare with open pasture. Greater
levels of soil C, N, P, Ca, Mg and K were found under the canopies of
mesquite (P < 0.05), with differences of 0.64% C, 0.46% N, 2.40 ppm
P,2.10 ppm Ca, 1.27 mEq/100 g Mg and 0.57 mEq/100 g K. Soil analy-
ses showed no significant differences (P > 0.05) in Na and Mn under
mesquite compared with open grassland. Results suggest that mesquite
has a lot of potential for use in a silvopastoral system with buffelgrass.
Fodder availability of buffelgrass was lower under the trees; however,
canopies had a positive effect on nutritional value and improved soil
chemical conditions.

Key Words: Prosopis juliflora, Cenchrus ciliaris, silvopastoral
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M130 Quantifying terpenes in rumen fluid, serum, and plasma
from sheep. R.E.Estell*!, S. A. Utsumi?, and A. F. Cibils?, 'USDA,
ARS, Jornada Experimental Range, Las Cruces, NM, *Michigan State
University, Kellogg Biological Station, Hickory Corners, 3New Mexico
State University, Las Cruces.

Determining the fate of terpenes consumed by browsing ruminants
require methods to quantify their presence in blood and rumen fluid.
Our objective was to modify an existing procedure for plasma terpenes
to quantify 25 structurally diverse mono- and sesquiterpenes in serum,
plasma, and rumen fluid from sheep. The terpenes examined were tri-
cyclene, a-pinene, camphene, sabinene, 3-pinene, myrcene, 2-carene,
3-carene, o-terpinene, p-cymene, limonene, 1,8-cineole, cis-f-ocimene,
y-terpinene, cis-sabinene hydrate, terpinolene, linalool, camphor, bor-
neol, terpin-4-ol, a-terpineol, longifolene, B-caryophyllene, a-humulene,
and caryophyllene oxide. Terpenes were extracted with SPE columns
and quantified using gas chromatography (n = 8 per terpene/fluid com-
bination). Data were analyzed with the MIXED procedure of SAS with
fluid as the independent factor, and means were separated by LSD in
the event of a significant F'test (a = 0.05). Recovery estimates were 100
+ 5% for 14, 7, and 4 terpenes from serum, plasma, and rumen fluid,
respectively. Recovery from plasma and serum differed for 12 terpenes
(P < 0.05), although typically differences were <10%. Recovery from
rumen fluid differed (P < 0.05) from both serum and plasma for 16
compounds (lower in each case except linalool). Recovery did not differ
(P> 0.05) among the 3 matrices for only 2 compounds (p-cymene and
terpinolene). Greater recovery was generally observed for oxygenated
terpenes than hydrocarbon compounds, particularly for monoterpenes.
This procedure is applicable to a wide array of terpenes in fluids from
sheep, but differential recoveries among terpenes and fluids require that
estimated concentrations of each analyte be corrected for recovery using
that specific compound in the same matrix collected under the same set
of experimental conditions, and that caution be exercised in generalizing
responses among different compounds with this procedure.

Key Words: terpene, serum, rumen fluid

M131 The effect of supplementing corn by-products or mesquite
twigs on daily gain of Creole x Zebu young steers: A simulation
model. J. M. Tapia-Gonzalez*!, A. Tewolde-Medhin?, W. E. Grant?,
J. C. Martinez-Gonzalez?, H. Diaz-Solis*, A. Moreno-Valdéz®, O. D.
Montafiez-Valdez!, J. A. Martinez-Ibarra', and G. Rocha-Chavez',
ICUSUR, U de G, Ciudad Guzman, Jalisco, Mexico,?Unidad Académica
Multidisciplinaria Agronomia y Ciencias. UAT, Cd. Victoria, Tamauli-
pas, México, 3Wildlife and Fisheries Sciences, Texas A&M University,
College Station, 44rea de Recursos Naturales, UAAAN, Saltillo Coa-
huila, México, SArea de Recursos Naturales, Instituto Tecnologico de
Ciudad Victoria, Cd. Victoria, Tamaulipas, México.

The Software STELLA II Version 5 was used for predicting a potential
beef cattle daily gain scenario out of a conceptual mathematical model.
Type of feed (hay or hay + supplement) was used to examine the effect
on daily gain of Creole-Zebu steers. The model was created using real
data coming out of several types of production systems totaling up to
30,000 cases. A total of 20 repetitions during 48 mo were represented
in the model to predict daily gain of 8-weeks old steers up to 48 mo
of age. The growing sector of steers was evaluated under the effect of
supplementing several types of ingredients included in 4 experimental
groups: (1) hay only, (2) hay + silage, (3) hay + nutritional blocks and
(4) hay + mesquite twigs. Two types of corn were used for groups 2 and
3 (local creole maize or hybrid) and 2 types of crops were considered
(raised either with or without cultural management practices). Blocks are
made of chopped dry corn plant (including grain and straw), molasses

and minerals pressed together to form a brick. Mesquite twigs include
small branches and leaves of Prosopis farcta and Celtis spinosa. ANOVA
was used to compare means and significance was set to P < 0.05. Higher
gains were observed in steers supplemented with something more than
hay because they had 14 to 21% of crude protein (CP) whereas hay
had only 4.4 to 14% of CP with 30% digestibility. The highest gain
was observed in group 4 probably because Celtis spinosa may have up
to 21% CP and digestibility of 46% while nutritional blocks only have
14% CP and silage 14.6% of CP. There was no effect of corn type or
rising method on total gain of steers (Table 1). Since all these parameters
(coming exclusively out of the simulation model) are similar to those
obtained in the field by several researches, we can conclude that simula-
tion models are useful for predicting beef production scenarios.

Table 1. Total gain of 48-month steers with several types of feed
regimen

Total gain of steers

Treatment Cycles! (ke, mean + SE)
Hay only 20 14491 +16.92¢
Hay + corn silage 20 18230+ 17.71°
Hay + corn blocks 20 179.29 + 35.95°
Hay + mesquite twigs 20 224.80 +9.60*

IAll values evaluated for each treatment representing a cycle of 48
months totalizing 80 years of evaluation.
aDifferent letters in the same column differs significantly (P < 0.05).

Key Words: mesquite, daily gain, steers
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Immunology and Pathology: Poultry Inmunology and Pathology

M132 Effects of dietary beta-glucan on the T helper cytokine bal-
ance in the intestine of broiler chicks. C.M. Cox*!, L. H. Stuard’, S.
Kim!, A. P. McElroy', M. Bedford?, and R. A. Dalloul!, Virginia Tech,
Blacksburg,?AB Vista Feed Ingredients, Marlborough, UK.

Immunomodulators like B-glucans have attracted considerable attention
as potential alternatives to the prophylactic use of antibiotics. Despite
increasing research, little is known about their regulatory influence on
immune function in poultry. Two studies were conducted to evaluate the
effects of a yeast-derived B-glucan (Auxoferm YGT) on gene expression
of T helper cytokines in the intestine. Day old chicks were fed a diet
containing 0, 0.02, or 0.1% B-glucan. For the first study, small intestinal
sections were collected on d 7 and d 14 to evaluate gene expression by
quantitative real-time PCR. On d 7, interleukin (IL)-18 expression was
upregulated in the jejunum but decreased on d 14 in the duodenum of
the 0.02% B-glucan birds. Expression of IL-18 also decreased on d14
in the ileum of both B-glucan groups when compared with control.
On d 7, IL-4 expression was downregulated in both -glucan treated
groups in the duodenum and in the 0.1% treated group in the jejunum
and ileum. In contrast, IL-4 was upregulated in the duodenum of treated
birds and in the ileum of 0.1% fed birds on d 14. Similarly, IL-13 was
downregulated in all intestinal sections of 0.1% B-glucan fed birds on
d 7. The second study included a mixed Eimeria infection on d 8 and
samples were collected on d 10, 14, and 21 post-hatch. Despite the fact
that no significant differences were seen among treatment groups, IL-18
expression was consistently upregulated in the Eimeria challenged birds
due to B-glucan exposure. IL-4 expression was downregulated in the
non-challenged birds fed the 0.1% B-glucan diet. Mucin-1 expression
was significantly decreased due to 0.1% B-glucan supplementation. On
d 14, mucin-2 expression was decreased due to the Eimeria infection
in the 0.1% B-glucan fed birds. Though not significant, there was a
tendency for birds fed 0.1% B-glucan to express lower levels of IL-13
than the control birds. Taken together, the data provided from these trials
strongly suggest that B-glucans downregulate T helper type 2 cytokines
and thus favor a T helper type 1 cell response.

Key Words: -glucan, poultry, cytokines

M133 Effect of capsicum and turmeric oleoresins with betaine on
the performance of broilers challenged with coccidiosis. V. Brito!, C.
Moynat*?, A. Casarin®, M. Forat®, and D. Bravo', | Euronutec, Queretaro,
Mexico, 2Pancosma, Geneva, Switzerland, 3Instituto Internacional de
Investigacion Animal, Mexico.

During coccidiosis, vaccination acquired immunity is insufficient to keep
broiler performance. Studies showed that betaine (BE), capsicum (CA)
and turmeric (TU) positively impact innate immunity. The combination
of these 3 products should positively affect immunity and therefore
improve performance of birds infected with coccidiosis. The objective
was to evaluate the efficiency of a mixture of CA and TU oleoresins (PF
= Proflora / XT 6986) combined with 2 levels of BE on performance of
vaccinated broilers challenged with coccidiosis. Day-old broilers were
allotted to 4 treatments and challenged with Eimeria spp. at d 14 (48
birds * 10 cages/treatment). The treatments were set as follow, doses in
ppm, with bacitracin (BA), Nicarbazin (NI), salinomycin (SA), nitro-
furan (NO). Starter Diet (d 1 to 14): T1 =55 BA+ 125 NI; T2 = 50 PF;
T3 =50 PF; T4 =50 PF. Grower diet (d 15 to 42): T1 =55 BA+ 65 SA
+ 50 NO; T2 = 50 PF; T3 = 50 PF + 500 BE; T4 = 50 PF + 1000 BE.
Finisher (d 43 to 52): T1 =55 BA+ 65 SA+ 50 NO; T2 =100 PF; T3 =
100 PF + 500 BE; T4 = 100 PF + 1000 BE. All birds except in T1 were

vaccinated against coccidiosis at d 1. BW, BWG, FCR were recorded.
Data were analyzed using GLM procedure of SAS. Before the challenge,
there was no difference between treatments in FCR (P =0.23). After the
challenge, FCR of T1 was lower than T4 (—=3.4%, P = 0.02) and tended
to be lower than T2 (-2.6%, P = 0.08). FCR was similar between T1
and T3 (2.50 kg/kg, P = 0.93). No difference between treatments was
observed in terms of BWG (P = 0.65) and final BW (P = 0.68). In spite
of different modes of action, anticoccidials or vaccine combined to PF
and BE lead to similar performance. These results show that a mixture
of capsicum and turmeric oleoresins with 500 ppm of BE can be used
associated to vaccination to maintain broiler performance in case of
coccidiosis infection.

Key Words: essential oils, betaine, coccidiosis

M134 Excess dietary amino acids reduce splenic pro-inflamma-
tory cytokine mRNA abundance and increase anti-inflammatory
cytokine mRNA abundance during an acute phase response. A.
Diaz!, N. Hamel!, K. Martorana!, R. Angel?, and B. D. Humphrey*!,
LCalifornia Polytechnic State University, San Luis Obispo, *University
of Maryland, College Park.

The objective of this experiment was to determine the effect of dietary
amino acid levels on the catabolic response to infection. Catabolic
responses to infection are coordinated through the pleiotropic effects of
cytokines, thus mRNA abundance of interleukin (IL)-1f, IL-6, IL-18,
IL-4, IL-13 and transforming growth factor (TGF)-B4 were quantified
in the spleen. Male Cobb 500 hatchlings were raised in pens (n = 15/
pen) for 14 d and were fed a diet that met NRC requirements. On d
14, birds were fed 1 of 2 diets (n = 20/diet) that contained adequate
(A) or excess (E) amino acid levels. The E diet contained excess Phe
(+0.43%), Trp (+0.14%), Thr (+0.30%) and Arg (+0.35%). On d 21,
half of the pens per dietary treatment (n = 10) were either not injected
or injected with 1 mg/kg BW of E. coli lipopolysaccharide (LPS). The
spleen from one bird per pen was collected at 3, 12, 24, 48, 96 and 168
h post-injection for measurement of cytokine mRNA abundance using
quantitative real-time PCR. IL-4 and IL-13 mRNA were not detected
at any time point. At 3 h, LPS-injected chicks fed the E diet had 2.6-
fold higher TGF-f4 mRNA abundance compared with LPS-injected
chicks fed the A diet (P < 0.05). At 12 and 168 h, LPS-injected chicks
fed the A diet had 2-fold and 7.8-fold higher IL-18 mRNA abundance
compared with LPS-injected chicks fed the E diet, respectively (P <
0.05). At 24 h, LPS-injected chicks fed the E diet had 3-fold higher
IL-18 mRNA abundance compared with LPS-injected chicks fed A diet
(P <0.05). At 168 h, LPS-injected chicks fed the A diet had 12.6-fold
higher IL-6 mRNA compared with LPS-injected chicks fed the E diet
(P <0.05). Taken together, the changes in cytokine profiles in response
to LPS-injected birds fed the E diet indicate that feeding specific amino
acids in excess of their growth requirement may mitigate the catabolic
response to LPS-injection.

Key Words: amino acid, cytokine, inflammation

M135 Effects of repeated intravenous lipopolysaccharide injection
on hematological characteristics of chicken blood. O.T. Bowen, R.
F. Wideman, R. L. Dienglewicz, and G. F. Erf*, Department of Poultry
Science, Division of Agriculture, University of Arkansas, Fayetteville.

Lipopolysaccharide (LPS) is a cell-wall component of gram-negative
bacteria and an important pathogen-associated molecular pattern
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recognized by pattern-recognition receptors of innate immunity. LPS
stimulates monocytes/macrophages via Toll-like receptor-4 to produce
vasoactive factors including nitric oxide, a potent vasodilator. In previ-
ous in vivo studies we established that in chickens, intravenously (i.v.)
administered LPS induced a transient pulmonary hypertensive response
within 1 h, increased plasma nitric oxide (NO) reaching peak levels by
6 h, and resulted in greatly reduced monocyte levels in blood samples
collected 1 h post-LPS injection. Examination of the effects of a repeat
i.v. injection of LPS revealed a lack of response of the pulmonary
vasculature to a second LPS injection that lasted 5 d post-primary LPS
injection. The objective of this study was to examine in vivo effects of
a second i.v. LPS injection on cells in the systemic circulation using
the 6 h peak in plasma NO levels and the 1 h drop in monocytes as
end-point measurements of in vivo LPS effects. The second i.v. LPS
injection was administered at 1 (24 h), 2, 3,4, 5, 6, or 7 d post-initial LPS
injection. Additionally, LPS-specific antibody titers in the plasma were
also monitored post-primary LPS injection. While the drop in monocyte
concentrations at 1 h and the increase in plasma NO at 6 h were observed
with all second LPS administrations, the LPS-stimulated rise in plasma
NO levels was, however, attenuated when LPS was injected at 5- or 6-d
post-initial LPS injection. This attenuation in the increase in plasma NO
following a second LPS administration at 5- and 6-d post-primary LPS
injection may be explained by the presence of LPS-specific antibodies
which reached peak plasma levels 4- to 6-d post-primary LPS injec-
tion. Hence, it appears that unlike the pulmonary vasculature, cells in
the systemic circulation continue to be responsive to LPS stimulation
administered 24 h to 7 d post-primary LPS injection.

This research was funded by an Arkansas Experiment Station
Animal Health grant.

Key Words: lipopolysaccharide, nitric oxide, chicken leukocytes

M136 Effects of dietary conjugated linoleic acid on macrophage
functions in broilers immunosuppressed with cyclophosph-
amide. D. Liu*, F. Y. Long, Y. M. Guo, Z. Wang, and J. M. Yuan,
China Agriculture University, Beijing, China.

This study was carried out to investigate the effects of conjugated linoleic
acid (CLA) on macrophage functions in broilers immunosuppressed
with cyclophosphamide (CY). The experiment was designed asa 3 x 2
factorial arrangement, i.e., 3 CLA levels (0, 1.0% and 2.0%) in the diet
and with or without CY injection as an immunosuppressive challenge.
Two hundred and 16 1-d-old male Arbor Acres broiler chickens were
randomly allocated into 6 treatments with 6 replicates. CLA was the
mixture of 2 CLA isomers (c9,t11-CLA:t10,c12-CLA = 20:80). CY
was injected into the femoral muscle of broilers at a dose of 80 mg/kg
of body weight for 3 consecutive days (14, 15 and 16). On d 21, the
peritoneal exudate macrophages from 12 broilers per treatment were
collected for in vitro culture. Phagocytic rate and phagocytic index of
macrophages were detected through ingesting sheep red blood cells.
The levels of nitric oxide (NO) and the cytokine interleukin (IL)-1 in
the culture supernatants of macrophages were assayed by Griess reagent
and bioassay method, respectively. Statistical analysis of all data was
performed by 2-way ANOVA with SPSS. Individual treatment means
were compared using Duncan'’s multiple comparison when the significant
(P <0.05) interaction between the main effects was observed. The results
showed that the immunosuppressive challenge with CY significantly
decreased the phagocytic rate and index of macrophages (P <0.05), and
the addition of 2% CLA significantly increased the phagocytic rate and
index of macrophages (P < 0.05). There was a significant interaction
between CLA levels and immunosuppressive challenge on the secretion
of NO and IL-1 of macrophages (P < 0.05). But 1% dietary CLA had no

influence on phagocytic functions and the secretion of NO and cytokines
of macrophages. These results suggest that the dietary supplementation
of 2% CLA alleviates the suppressive effects of CY on macrophage
phagocytic functions and has the effects of bidirectional regulation on
the secretion of NO and IL-1 of macrophages in broilers.

Key Words: conjugated linoleic acid, macrophage function, broilers

M137 Broiler breeder feeding programs and trace minerals on
cytokine gene expression response in progeny. N. M. Leandro'?,
R. Ali!, M. Koci!, V. Moraes', M. J. Wineland!, J. Brake!, and E. O.
Oviedo-Rondon*!'3, | North Carolina State University, Raleigh, >Univer-
sidade Federal de Goids, Goiania, GO, Brasil,?Universidade Estadual
Paulista, UNESP, Jaboticabal, SP, Brasil.

This study examined how feed allocation programs during breeder
pullet rearing and dietary trace mineral (TM) sources during lay could
affect the immune response of broiler progeny. Cobb 500 breeders
were fed according to 2 feed allocation programs, either sigmoid late
fast (LF) or sigmoid late slow (LS) until peak of production. From 56
to 62 wk of age, breeders were fed corn-soybean diets with 5% DDGS
with either inorganic TM or an organic source (Mintrex P) to replace
30% of Cu, Zn, and Mn. Total dietary levels of the TM evaluated were
25, 125, and 125 ppm, respectively. Fertile eggs were collected for 4
d, incubated, and placed in pedigree bags at 19 d of incubation. Thirty
6 chicks/treatment were identified with neck tags to track hen effects,
and placed in 2 isolation rooms, each with 6 floor pens. Three broilers
per treatment were placed in each pen for 12 broilers per pen total.
All broilers were fed the same diet. At 7 d of age, La Sota Newcastle
disease virus (NDV) vaccine was applied by ocular route in one room
only. Whole blood cells were collected at 4 d after vaccination to assay
for cytokine (interleukin (IL)-2, IL-4, and interferon-y) gene expression
and serum was collected at 14 d post vaccination to assay for humoral
response to NDV. Data were analyzed as a 2 x 2 x 2 factorial design
considering breeder feeding programs, TM sources in breeder diet, and
broiler vaccination as main factors. Broiler vaccination increased gene
expression of all cytokines evaluated. Broiler progeny from breeders
fed diets with 30% organic TM increased IL-4 expression after NDV
vaccination, while vaccination did not cause significant upregulation of
this gene in broiler progeny when breeders were fed 100% inorganic.
Expression of IL-2 was found to be increased following vaccination in
broilers from LF breeders fed diets with 30% organic TM. However,
there was no significant change in IL-2 expression post vaccination
in broilers from LS breeders fed the same diet. It was concluded that
breeder feeding programs during rearing and dietary TM source during
egg production influences the type and magnitude of cytokine expres-
sion in broiler progeny.

Key Words: breeder effects, trace minerals, cytokines

M138 Copy number variants in two genetically distinct chicken
lines. X. Li*!, W. Chou', S. J. Lamont?, R. Croomjmas®, and H.
Zhou!, ' Texas A&M University, College Station, *lowa State University,
Ames, *Wageningen University, PO Box 338, 6700 AH, Wageningen,
the Netherlands.

Genomic copy number variation (CNV) is another important source of
genetic variation besides single nucleotide polymorphisms and micro-
satellites. In humans, CNVs are associated with Mendelian disease and
complex traits. The high-throughput array has provided a powerful tool
to discover copy number variation at the genome level. Two genetically
distinct highly inbred chicken lines (Fayoumi and Leghorn G-B1) were
used in this study. Previous study has shown that Fayoumi is resistant,
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while Leghorn is susceptible, to avian influenza virus (AIV) infection.
The Agilent 244K chicken CGH array was utilized to identify the poten-
tial CNVs associated with host response to pathogen. Six biological
replicates from each line, in total, 12 biological replicates, were used.
Red Jungle fowl was used as a reference to normalize the microarray
data. There were 241 and 269 CNVs identified in Fayoumi and Leghorn,
respectively, of which 116 and 119 were located in known chicken QTLs
based on chicken QTLdb database. The CNVs identified in this study
have also generated strong candidate CN'Vs potentially associated with
host response to AIV infection in chickens.

Key Words: copy number variation, host response, avian influenza
virus

M139 Phage display selection and characterization of a single-
chain antibody (scFv) against chicken CD40. D. Abi-Ghanem*',
C-H. Chen', L. Njongmeta', J. Bray', W. Mwangi', S. D. Waghela!, J.
L. McReynolds?, and L. R. Berghman', ' Texas A&M University, Col-
lege Station, *U.S. Department of Agriculture, Agricultural Research
Service, College Station, TX.

CD40, an integral membrane glycoprotein of the tumor necrosis factor-
receptor super family, is mainly expressed on antigen-presenting cells
(APCs), including B-cells, macrophages, and dendritic cells. The inter-
action between CD40 and its ligand CD154 (CD40L) mediates specific
CD4" T-cell help to APCs in response to T-cell dependent antigens, and
provides crucial signals for antigen-specific T-cell priming and expan-
sion, as well as heightened antibody production and immunoglobulin
class switching in B-cells. In contrast to the extensive characterization
of mammalian CD40 by use of agonistic anti-CD40 monoclonal anti-
bodies, which can mimic CD4* T-cell help to APCs, investigation of
chicken CD40 (cCD40) has been limited. In this study, we describe the
production of a dimeric single-chain antibody fragment (scFv) against
c¢CDA40. An immune antibody library against cCD40 was constructed
by phage display. Following 3 rounds of panning against cCDA40, spe-
cific, likely high-affinity antibodies were obtained. Soluble anti-cCD40
scFv (~35 KDa) was purified by nickel affinity chromatography and
characterized by immunoblotting. This scFv recognized cCD40 in
ELISA, and agglutinated chicken DT40 B-cells in vitro. We are cur-
rently investigating the biological activities of this scFv, particularly
the induction of nitric oxide synthesis in chicken HD11 macrophages
and proliferative stimulation of serum-starved chicken DT40 B-cells.
These activities will evaluate the extent to which the anti-cCD40 scFv
can mimic the effects of CD40L, providing the signals needed to induce
activation of chicken APCs in vitro. Such an agonistic anti-cCD40 scFv
may therefore constitute a powerful tool to study the role of CD40 in
the chicken immune system.

Key Words: chicken CD40, single-chain antibody fragment, co-
stimulation

M140 Functional characterization of the avian macrophage migra-
tion inhibitory factor (MIF). S.Kim*!, K. B.Miska? M. C. Jenkins?,
R. H. Fetterer?, C. M. Cox!, L. H. Stuard', and R. A. Dalloul', ' 4nimal &
Poultry Sciences, Virginia Tech, Blacksburg, >Animal Parasitic Diseases
Laboratory, ARS, USDA, Beltsville, MD.

Macrophage migration inhibitory factor (MIF) is recognized as a soluble
factor produced by sensitized T lymphocytes and inhibits the random
migration of macrophages. Recent research shows a more prominent
role of MIF as a multi-functional cytokine mediating both innate and
adaptive immune responses. This study describes the cloning and func-
tional characterization of avian MIF in an effort to better understand

its function and potential in poultry health applications. The full-length
avian MIF gene was amplified from stimulated chicken lymphocytes and
cloned into a prokaryotic expression vector. The confirmed 115 amino
acid sequence of avian MIF has 71% identity with human and murine
MIF. The bacterially expressed avian recombinant MIF (rChMIF) was
purified, the endotoxins removed, and a 4 h-chemotactic assay performed
using a 48-well chemotaxis chamber. Diff-Quick staining results showed
sharply decreased migration of macrophages in the presence of 10 ng/
ml rChMIF. Further, the expression of various cytokines was measured
in peripheral blood mononuclear cells (PBMCs) or splenocytes using
quantitative real-time PCR (qRT-PCR). Isolated PBMCs or splenocytes
were cultured in the presence or absence of rChMIF, with or without
lipopolysaccharide (LPS) or Concanavalin A (Con A) for 6 or 12 h. qRT-
PCR analysis revealed that rtChMIF alone did not induce transcription of
interleukin (IL)-1P or induced-nitric oxide synthase (iNOS). However,
the presence of rChMIF enhanced levels of IL-1p and iNOS during
PBMC:s stimulation with LPS. Similarly, there was no eftect of rtChMIF
alone on splenocytes; however, the Con A-stimulated lymphocytes
showed enhanced interferon (IFN)-y and IL-2 transcripts in the presence
of TChMIF. Interestingly, addition of rChMIF to the stimulated PBMCs,
in the presence of lymphocytes, showed anti-inflammatory function of
rChMIF. To our knowledge, this study represents the first report for the
functional characterization of avian MIF, which inhibits migration of
macrophages similarly to mammalian MIF, and it also mediates inflam-
matory responses during antigenic stimulations.

Key Words: MIF, avian immunity, real-time PCR

M141 US Veterinary Immune Reagent Network. H. Lillehoj*!,
S.-H. Lee!, D.-K. Kim!, M.-S. Park!, D. Tompkins?, C. Baldwin?, J.
LaBresh3, and B. Wagner*, 'USDA-ARS, Beltsville, MD, *University of
Massachusetts, Amherst, *Kingfisher Biotech, St. Paul, MN, *Cornell
University, Ithaca, NY.

To advance veterinary immunology and animal disease research, a
CSREES-funded NRI consortium grant (#2005-01812) was established
in 2005 to develop immunological reagents specific for poultry, rumi-
nants, swine, equine and aquaculture species (http://www.umass.edu/
vetimm). Immunological reagents to be developed through this grant
include monoclonal antibodies (mAb) and polyclonal antibodies that
identify the major leukocyte subpopulations (T and B lymphocytes,
NK cells, neutrophils, macrophages, and dendritic cells) for many
animal species including fish. In addition, recombinant cytokines and
chemokines as well as antibodies to them and to their receptors, will be
developed and these immune reagents will be valuable in research to
understand the major components of immune system which are involved
in inflammation, innate and adaptive immunity. These immunological
reagents will be used to (1) evaluate changes associated with diseases
and vaccination, and (2) manipulate various lymphocyte subpopulations
to evaluate their roles in protective immunity as well as in immunopa-
thology. In this report, progress in poultry immune reagent development
will be discussed.

This project is funded by USDA-CSREES proposal 2005-01812
and was carried out as part of the US Veterinary Immune Reagent
Network. For commercially available immune reagents from this
consortium, go to http://kingfisherbiotech.com

Key Words: poultry, immune reagent, diseases
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M142 Expression of the development gene CAMK2G in the virgin
mammary gland of the dairy goat. L.N.Wang, C. Li, Q. Z. Li*, and
C. Y. Yuan, Key Laboratory of Dairy Science of Education Ministry,
Northeast Agricultural University, Harbin, China.

Identification of the key genes related to mammary gland development
in the dairy goat is important for optimizing milk production. In this
research, after comparing the expression of ESTs in 7 Long-SAGE
libraries corresponding to different stages of development (early virgin,
late virgin, early pregnancy, late pregnancy, middle lactation, early
involution and late involution) and sequence alignment with BLAST
in the sheep library, we found the gene CAMK2G to be an important
gene that affected the development of the mammary gland in virgin dairy
goats. mRNA was extracted from healthy virgin mammary glands of
dairy goat, and then amplified by RACE (rapid amplification of cDNA
ends). We synthesized the 3'- and 5’-RACE-fragments by using the
CAMK2G’s EST from the virgin mammary gland long-SAGE library
as the gene-specific primer, then cloned and sequenced RACE fragments
to obtain the full-length gene. The anticipated length of the 3'cDNA
of gene CAMK2G was about 500 bp, and 5'cDNA was about 1500
bp. Comparing the homology with the sheep EST library provided by
NCBI GenBank confirmed that the cloned gene was CAMK2G. We next
performed an RNAi (RNA interference) experiment. The synthesized
siRNA was based on the full-length of the gene CAMK2G and trans-
fected into cells that were subcultured from primary epithelial cells of
the virgin mammary gland. After the detection of cell viability analyzer
and flow cytometry, both the proliferation and the activity of mammary
epithelial cells were inhibited (P < 0.05). Real-time PCR showed that
the expression of CAMK2G was lower after RNAi (P <0.01). Addition,
Western blotting showed that the expression of B-casein was decreased
(P < 0.05). The experiments above were repeated 3 times. Thus, the
gene CAMK2G may be important in mammary gland development of
the virgin goat.

This work was supported by the National High Technology
Research and Development Program of China (Grant No.
2006AA10Z1A4).

Key Words: dairy goat, mammary gland development, CAMK2G

M143 Effects of thyroxine, glucagon and insulin on mRNA levels
of heat shock proteins in bovine mammary epithelial cells under
heat stress in vitro. R. L. Cui!, J. Q. Wang*!, H. Y. Wei', D. P. Bu!,
H. Hu'?, and L. Y. Zhou!, 'State Key Laboratory of Animal Nutrition,
Institute of Animal Science, Chinese Academy of Agricultural Sciences,
Beijing, China,*Faculty of Animal Science & Technology, Gansu Agri-
culture University, Lanzhou, China.

The objective of this study was to establish the effects of thyroxine
(T4), glucagon and insulin on the mRNA levels of heat shock proteins
(HSPs) in bovine mammary epithelial cells under heat stress in vitro.
The mammary epithelial cells were cultured in DMEM/F12 media
containing 10% fetal bovine serum (FBS) at 38°C until they reached
80% confluence. T4 (0, 0.01, 0.1, 0.5, 1 and 2 pmol/L), glucagon (0,
0.01, 0.1, 0.5, 1 and 2 pmol/L) and insulin (0, 0.005, 0.01, 0.1, 0.5 and
1 umol/L) were separately added into the media then cells were exposed
at 42°C for 12 h as a heat stress model and 38°C for 12 h as the control.
Levels of HSP mRNA were detected by RT-qPCR. Each treatment had
3 replicates in this experiment, and one-way ANOVA of SAS was used
to analyze the experimental data. The results indicated that (1) At 38°C,
HSP90 did not significantly change with insulin (0.005, 0.01, 0.1, 0.5

and 1 umol/L) and T4 (0.01, 0.1, 0.5 and 1 umol/L) (P> 0.05); HSP70
increased markedly with 0.005 and 1 pmol/L insulin (P <0.05), and did
not change markedly with 0.01, 0.1 and 0.5 pmol/L insulin (P > 0.05);
However, other treatments all significantly decreased the mRNA levels
of HSP27, 70, 90 and heat shock factor-1 (HSF-1) (P < 0.05). (2) The
mRNA levels of HSP27, 70, 90 & HSF-1 were all significantly lower
after cells were cultured with different concentrations of T4, glucagon
and insulin separately at 42°C for 12 h (P < 0.01). In conclusion, T4,
glucagon and insulin could inhibit mRNA levels of HSPs in mammary
epithelial cells under heat stress.

Key Words: bovine mammary gland epithelial cells, heat shock pro-
teins, FQ-PCR

M144 Immunodetection of the secreted forms of osteopontin in
bovine milk. N. Bissonnette'-3, C. Thibault', and G. Robitaille*?, ' 4gri-
culture and Agri-Food Canada, Dairy and Swine Research and Devel-
opment Centre, Sherbrooke, QOc, Canada,*Agriculture and Agri-Food
Canada, Food Research and Development Centre, Saint-Hyacinthe, Qc,
Canada,’Université de Sherbrooke, Sherbrooke, Qc, Canada.

Osteopontin (OPN), a phosphoglycoprotein, presents in human a
complex pattern of gene expression (splicing variants) which is tissue
and physiological state-dependent. The concentration reaches 1 g/L
and varies during lactation. Bovine OPN is secreted in lower but sub-
stantial amounts (10 mg/L) in bovine milk. The aim of this study was
to monitor bovine OPN and to identify the different isoforms in milk.
Four human and one mouse commercial anti-OPN targeting different
portions of the human OPN were tested on bovine OPN. In addition, 2
antisera were raised against synthetic peptides designed from the NCBI
refseq bovine sequence and one was raised against the protein that was
purified from milk by HPLC; the purification method allows the isola-
tion of a significant amount of pure protein. Purified and commercial
bovine OPN were characterized by silver coloration and ECL Western
blot analysis. The signature of both sources was identical as detected
by silver coloration. One of the 3 human anti-OPN, which targeted the
N-terminal part of the protein, profiled 2 bovine OPN isoforms at 65 and
40 kDa, whereas 3 human anti-OPN failed to detect purified OPN. The
bovine anti-OPN (synthetic peptide) and the anti-mouse-OPN, which are
highly specific to the C-terminal part of the protein, detected only the 65
kDa isoform. The bovine antisera (purified OPN from milk) recognized
both forms and other forms in milk. Preliminary ELISA assays allowed
a specific detection of bovine OPN. Using these antibody preparations
it is possible to determine the abundance of each of these isoforms in
milk. In conclusion, analysis of the bovine OPN reveals the presence of
2 isoforms. The immunodetection of the respective isoforms will allow
to determine their relative abundance during lactation and to speculate
on their local bioactivity.

Key Words: osteopontin, bovine, milk

M145 Differentiated immortalized porcine mammary epithelial
cells grown on polysulfone hollow fiber provide a potential cell
culture system for expression of recombinant proteins. T. C.
Kuan*!,Y. L. Sun?, C.Y. Yen!, and C. S. Lin!, ' Department of Biologi-
cal Science and Technology, National Chiao Tung University, Hsinchu,
Taiwan, *Division of Biotechnology, Animal Technology Institute Taiwan,
Miaoli, Taiwan.

Spontaneously immortalized porcine mammary epithelial cells (PMEC)
isolated from the mammary gland of lactating sows can express milk
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proteins following differentiation into mammary gland-like structures
(gland ducts, lateral buds, and alveoli). Hollow fiber bioreactors have
been used for large-scale mammalian cell culture to produce monoclonal
antibodies or recombinant proteins. The hollow fibers provide a culture
system with a high surface to volume ratio. The system allows extremely
efficient exchange of nutrients and waste products across the fiber wall.
Therefore, we attempted to culture PMEC transformed with recombinant
DNA in these hollow fiber bioreactors to produce recombinant pro-
teins. In the present study, we investigated the optimum conditions for
culturing the PMEC onto polysulfone hollow fibers (PHF). The results
showed that the seeded PMEC could attach, grow and form monolayers
on the surface of PHF. The PMEC could differentiate into mammary
gland-like structures when the cells were grown on PHF coated with
Matrigel. The regulatory region of the milk gene, a lactalbumin, was
inserted upstream of luciferase cDNA to generate a recombinant DNA,
pAL-luc. The pAL-luc was transformed into PMEC and used to test
the potential for recombinant protein production by PMEC cultured on
PHF. Luciferase activity expressed from the PMEC grown on the PHF
coated with 2.5 mg/ml and 5 mg/ml Matrigel were increased by 2.7-fold
and 7.0-fold compared with that of the cells grown on the PHF without
Matrigel (n = 3). Moreover, prolactin supplementation enhanced the
luciferase expression. In this established PHF-cell culture approach,
the PMEC could be continuously cultured for one week and potentially
express recombinant protein. In conclusion, we have provided a potential
PHF-cell culture approach in which PMEC can differentiate and express
recombinant protein.

Key Words: mammary epithelial cells, polysulfone hollow fiber,
recombinant protein

M146 Effects of nutrient restriction on mammary cell activity and
hormonal statement in lactating dairy cows. F. Dessauge*!?, V.
Lollivier'2, E. Cutullic'?, J. Portanguen'?, C. Disenhaus'?, S. Barbey?,
B. Ponchon'?, and M. Boutinaud"?, 'INRA UMR 1080 Dairy Production,
35590, Saint Gilles, France,?Agrocampus UMR 1080 Dairy Production,
35000, Rennes, France, INRA UE 326 Domaine Experimental du Pin
au Haras, 61310, Le Pin au Haras, France.

Feed restriction results in milk yield (MY) decrease. However the
consequences on mammary activity and the involvement of prolactin
(PRL) in the lower mammary synthesis are not known. The aim of the
study was to investigate the effects of nutrient restriction on mammary
epithelial cell activity in lactating dairy cows. We used 15 Holstein x
Normande crossbred dairy cows, divided into 2 groups submitted to
2 feeding levels. From calving to wk 11 postpartum, the cows were
fed a total mixed ration composed either of 55% maize silage, 15%
dehydrated alfalfa and 30% concentrate (Basal diet-group as control,
n = 7) or of 60% grass silage and 40% hay (Restricted diet-group,
n = 8). Cows were milked twice daily. MY and composition were
measured. Blood samples were harvested at wk 11 postpartum for the
determination of PRL concentration. After 11 weeks of lactation, cows
were slaughtered and mammary glands were removed and weighted.
Expression of proteins involved in secretory activity was evaluated on
mammary tissue by real-time qPCR and immunohistochemical staining
was performed. Restricted diet-group cows had lower 11-week average
daily MY (20.5 kg/d vs. 35.5, P < 0.001) and lower milk protein and
lactose content from calving to slaughter than Basal diet-group cows.
The size of the mammary acini were lower (—41%, P < 0.01) in the
Restricted diet-group. Nutrient restriction decreased kappa-casein (P <
0.01) and o-lactalbumin (P < 0.01) mRNA levels in the mammary gland.
The decrease in mean PRL concentration was not significant (—27%,
P =0.15) in Restricted diet-group compared with Basal diet-group. In

conclusion, nutrient restriction resulted in a lower MY in lactating dairy
cows. This was partly due to a modulation of mammary epithelial cells
activity regulated at mRNA level.

Key Words: nutrient restriction, mammary epithelial cell, prolactin

M147 Effects of incremental sunflower seed supplementation on
milk composition and mammary expression of genes regulating fatty
acid uptake and lipogenesis. J. W. Moller, T. Bjorn, P. K. Theil, M.
T. Serensen, and K. Sejrsen*, Faculty of Agricultural Science, Aarhus
University, Tjele, Denmark.

Dietary supplementation with unsaturated fatty acids is a well-estab-
lished strategy for enhancing milk fat content of unsaturated fatty acids.
The objective was to examine the effects of increased sunflower seed
supplementation (SFS) on milk fat composition and mammary expres-
sion of genes regulating fatty acid uptake and lipogenesis. Twenty 4
lactating Holstein Friesian cows (186 + 20 DIM; 25.3 + 2.5 kg/d) were
randomly assigned to 4 groups and fed a control diet or diets supple-
mented with 5%, 10%, or 15% sunflower seeds (% of DM) for a 5 week
experimental period. DM intake and milk yield was reduced in cows
fed 10% and 15% SFS when compared with control, whereas 5% SFS
did not differ from control. All levels of SFS tended to increase milk
fat content (P =0.08). SFS decreased content of C4—14 (P =0,008) and
C16 fatty acids (P = 0.014). Content of > C18 fatty acids was increased
(P = 0.015). SFS increased the level of unsaturated fatty acids (P <
0.001) when compared with control and increased in a linear manner
(P < 0.001) the content of rumenic acid (C18:2 c9t11) from 0.3% to
0,9%. Gene expression was analyzed by RT-PCR on RNA from mam-
mary biopsies using the AACT method. SFS (5-15%) reduced mRNA
abundance of SREBP-1 (P = 0.034), SCAP (P = 0.0075), FASN (P =
0.035), FADS1 (P = 0.006), and SCD (P = 0.046). mRNA abundance
of ACC tended to be reduced (P = 0.06). SFS did not affect expression
of the lipid uptake and transport genes LPL (P = 0.189), FABP3 (P =
0.862), and FAT (P =0.403). In conclusion, our results show that dietary
supplementation with high levels of unsaturated fatty acids in form of
sunflower seeds leads to increased milk fat content in spite of decreased
de novo milk fat synthesis as substantiated by a reduction in lipogenic
genes. Furthermore, the expression of genes regulating fatty acid uptake
and transport were unaffected although the amount of dietary fat present
in milk was increased.

Key Words: dietary supplementation, mammary gene expression,
conjugated linoleic acid

M148 Principal component analysis of milk fatty acid composition
and the relationships between stearoyl CoA desaturase genotype and
conjugated linoleic acid production in dairy cattle. J. Thomson*,
L. Clark, M. Oba, and S. Moore, University of Alberta, Edmonton, AB,
Canada.

The objectives of this study were to assess the relationships between
individual milk fatty acids and conjugated linoleic acid (CLA) con-
centration in bovine milk fat and to assess the relationship between a
single nucleotide polymorphism in the stearoyl CoA desaturase gene
and CLA production using principal component analysis (PCA). 215
cows from an Alberta commercial dairy farm were genotyped and milk
samples were collected for milk fatty acid analysis. Forty-three variables
including milk production parameters, individual fatty acid concentra-
tions, and indices of desaturation were analyzed. The first 3 principal
components explained 47.61% of the total variance (PC 1, 24.13%; PC
2,13.95%; and PC 3, 9.53%). The first PC had high loadings for most of
the short chain fatty acids, the second PC had high loadings for the yield
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measurements, and the third PC had high loadings for long chain fatty
acids. Thus, the majority of the variables were described by 3 principal
components. There was a positive correlation among the short chain or
de novo synthesized fatty acids (C4-C16) (P <0.05), and a negative cor-
relation between the de novo synthesized fatty acids and the long chain
fatty acids which primarily come from peripheral circulation (C18 and
C20 isomers) (P < 0.05). CLA concentration had a positive correlation
with C18:1 t6-8, C18:1 t9, C18:1 t10, C18:1 t12, C18:1 t13-14 and
18:1t11 (P <0.05). CLA was negatively correlated with C18:1 c9 (P <
0.05). A high positive correlation between the concentration of C12:0
with CLA yield (coefficient of 0.85, P <0.0001) was observed. The CLA
desaturation index (CLA /18:1t11 + CLA) was positively correlated
to C8:0, C10:0, C12:0, C14:0, C14:1, and C16. This relationship may
warrant further research. Genotype did not explain a significant amount
of the variation in these data. This suggests that fatty acid origin (de
novo synthesized fatty acids vs. fatty acids from circulation) had a much
bigger impact than genotype on fatty acid variation in milk.

Key Words: stearoyl CoA desaturase, milk fatty acids

M149 Improved lactation persistence and altered milk composition
in growth hormone-treated mice is not linked to dramatic changes
in mammary mitochondrial biogenesis or the degree of mTOR or
AMP kinase phosphorylation. W. Olea*!, A. Parlow?, R. Collier’, and
D. Hadsell', 'Baylor College of Medicine, Houston, TX,>Harbor-UCLA
Medical Center, Torrance, CA,3University of Arizona, Tucson.

Previous work in our lab has shown that mice treated with growth
hormone (GH) under both ad-libitum (AL) and reduced (4X) nursing
frequency can support greater litter gain during prolonged lactation.
However, the mechanism of this response is not well understood. Our

hypothesis was that GH treatment would increase milk production or
alter milk composition through effects on signaling pathways regulating
protein synthesis or mitochondrial biogenesis. To test this hypothesis
we compared milk concentrations of fat, protein, and lactose, mam-
mary mitochondrial (mt) DNA copy number, and the phosphorylation
of mammalian target of rapamycin (mTOR) and AMP kinase (AMPK)
in mammary tissue from lactating mice treated (n = 6/treatment) with
either saline (SAL) or recombinant murine GH (18 mg/kg/day) under
conditions of either AL or 4X nursing frequency during prolonged
lactation. GH treatment increased (main effect, P < 0.05) milk triglyc-
eride (172.47 + 25.42, 321.50 + 33.33, 185.27 + 51.75, and 271.45 +
52.07 mM for AL-SAL, AL-GH, 4X-SAL, and 4X-GH, respectively),
and protein concentrations (93.68 + 7.02, 109.63 + 9.84, 81.68 +
6.32, 106.64 = 9.78 mg/mL for AL-SAL, AL-GH, 4X-SAL,4X-GH,
respectively). Mitochondrial DNA copy number, measured as the ratio
of cytochrome-B to -Actin by real time qPCR, was not significantly
impacted by nursing frequency or GH treatment. Immunofluorescent
staining for Phospho-mTOR and phospho-AMPK were also not signifi-
cantly affected by nursing frequency or GH treatment. Staining for total
mTOR, however, was higher in GH treated animals than SAL (main
effect, P <0.01). These results support the conclusion that although GH
treatment increases milk production and alters milk composition during
prolonged lactation in mice, this response is not mediated through dra-
matic alterations in the phosphorylation of mTOR or AMPK or through
affects on mitochondrial biogenesis.

This project supported by National Research Initiative
Competitive Grant n0.2007-35206-17831 from the USDA CSREES.

Key Words: growth hormone, persistence, mitochondria
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Meat Science and Muscle Biology: Beef Quality

M150 Beef quality of bovines supplemented with vitamin E. G.
Aranda-Osorio*!, H. Barragan-Gonzalez!, M. Huerta-Bravo', O.
Hernandez-Mendo?, E. Maldonado-Siman', and J. C. Garcia-Ortiz',
YWniversidad Autonoma Chapingo, Chapingo, Mexico, *Colegio de
Posgraduados, Montecillos, Mexico.

The aim of this study was to establish the feeding duration and dietary
level of vitamin E offered to young bulls which does not affect perfor-
mance but positively improve shelf-life of beef. Three experiments were
carried out: E1) 1,000 IU vitamin E/animal per d fed during 37, 49, and
63 d; E2) 2,000 IU vitamin E/animal per d fed for 77 d and E3) 3,000
IU vitamin E/animal per d fed for 55 d. In E1, E2 and E3 a total of 36
(12, 549 + 22.44; 12, 510.42 + 27.48; and 12, 480.25 + 19.99 kg), 24
(396.21 +24.39), and 24 (432.50 + 23.81 kg) crossbred (Bos taurus x
Bos indicus) young bulls were used, respectively. Average daily weight
gain (ADG), dressing percentage (DP) as well as pH, water retention
capacity (WRC), L* and chroma values and hue angle (hue®) of the rib
eye (obtained between the 12th and 13th rib) were determined. Data
were analyzed as a randomized block (E1) and completely randomized
(E2 and E3) design using PROC GLM of SAS. Neither ADG nor DP
were negatively affected (P < 0.05) by the feeding duration or the dietary
vitamin E level (E1, E2 or E3). Differences (P <0.05) in pH, L*, chroma
and hue® in beef until d 63 (E1) of supplementation were observed in
animals offered vitamin E. There were no (P> 0.05) differences in beef
quality traits on d 1 post-mortem, but differences (P <0.05) were found
ond 8 and 16 post-mortem (E2), when the beef color was more stable. In
E3 the beef quality traits were similar to those found in E2, suggesting
that supplementing 3,000 IU of vitamin E/animal per day during 55 d
had a similar effect than supplementing 2,000 U vitamin E/animal per
d during 77 d. In conclusion, it is feasible to supplement 1,000, 2,000, or
3,000 IU of vitamin E/animal per d without compromising the finishing
performance. However, the vitamin E supplement has to be offered for
at least 45 d before the slaughter to improve beef quality.

Key Words: beef cattle, vitamin E, meat traits

M151 Effect of vitamin E supplementation on the finishing of beef
cattle. G. Aranda-Osorio*!, P. De la Cruz-Honorato!, R. Hernadez-
Arrieta!, O. Hernandez-Mendo?, and J. C. Garcia-Ortiz!,  Universidad
Autonoma Chapingo, Chapingo, Mexico,>Colegio de Posgraduados,
Montecillos, Mexico.

The objective of this study was to evaluate the effect of vitamin E
supplementation on performance (dry matter intake (DMI), average daily
gain (ADQ), feed conversion (FC), feed efficiency (FE), backfat depth
(BFD), trimming fat (TF), hot carcass yield (HCY), and profitability of
finishing young bulls. Two experiments were carried out. In experiment
1 (E1), 36 young bulls (Bos taurus x Bos indicus) were assigned to 3
BW blocks (549.50 + 22.44, 510.42 + 27.48 and 480.25 + 19.99 kg)
and offered 1000 IU vitamin E /head per d for 37, 49 or 63 d during the
finishing period. To each BW block 12 animals were assigned (6 with and
6 without vitamin E supplementation). Each bull was the experimental
unit, with 6 replicates per treatment. In experiment 2 (E2) 24 young
bulls (Bos taurus x Bos indicus) with an ILW of 396.21 + 24.39 were
used. Half of them were offered 2000 IU vitamin E/head per d during

77 d. They were vaccinated against Clostridium, dewormed, vitamined,
implanted and individually penned (2 x 2 m). The diet was based on corn
(42.2%), bakery waste (24.6%), barley straw (22.9%), soybean meal
(7.93%), minerals (2%), and CaCO5 (0.4%), with 13.1% crude protein,
1.79 Mcal ENm, 1.16 Mcal ENg and 11.6% crude fiber. The animals
were slaughtered the d after they finished their fattening period. Data
were analyzed as a randomized block (E1) and completely randomized
(E2) design using PROC GLM of SAS. In E 1, vitamin E supplementa-
tion for 37 d enhanced (P < 0.05) DMI, ADG, FC, FE, BFD, and TF but
decreased (P <0.05) HYC. However, vitamin E supplementation for 49
or 63 d enhanced (P <0.05) DMI but affected (P <0.05) ADG, FC, FE,
BFD, and HCY. In E 2, 2000 IU vitamin E supplementation improved
(P <0.05) feedlot performance but decreased (P < 0.05) FC. However,
due to the high costs of dietary vitamin E profitability was reduced. It
is concluded that vitamin E supplementation in the finishing period of
young bulls did not negatively affect animal performance and therefore
can be used to improve beef quality.

Key Words: young bulls, vitamin E, performance

M152 Influence of different forms of lipid supplements on physi-
cal characteristics of heifers’ meat fed on feedlot system. M. C.
A. Santana*!, T. T. Berchielli!, R. A. Reis!, G. T. Pereira!, and R. C.
Canesin!, 'Sdo Paulo State University, Jaboticabal, Sdo Paulo, Brazil,
2Bellman Animal Nutrition Mineral Supplements, Jaboticabal, Sdo
Paulo, Brazil.

Physical quality of meat products can be influenced by the feed offered
to the animal. The evaluation of beef quality indicators is important
because it is able of determining the product which will be offered to
the consumer. The focus areas in this experiment are colors (a, b, L),
shear force (WBSF), water-holding capacity (WHC), pH and cooking
loss percentage (CLoss) in meat from heifers fed under different lipid
supplements in feedlot system. The experiment design was completely
random, using 3 supplements. The supplements came from soya lipid-
based supplements, offered in different forms (soybean grain, soybean
oil and protected fat - Megalac-E), 60:40 concentrate:corn silage. The
treatments were compared by analyzing variables using the GLM
procedure (SAS 9.1, SAS Institute, Inc., Cary, NC). Mean values were
compared using the Tukey test at a significance level of 0.05. Using a
colorimeter, the color of the longissimus muscle (LM) at the 12th and
13th rib interface in the L*a*b* color space (CIE system) was deter-
mined. A time span of 30 min was awaited before color analysis. The
WBSF was obtained from steaks previously thawed and roasted using an
insert thermometer until 70°C was obtained. Later, the samples were cut
into cubes; the data collected was achieved using a Warner-Bratzler shear
machine. The muscle pH measurements were taken from the interior
of the LM at 24 h and 48h postmortem using a portable pH meter. The
water holding capacity was obtained by determining the difference of
the sample weights under 10 kg of pressure for 5 min. The cooking loss
value was determined according to the reduced percentage rate before
and after the meat was cooked. The results of this research suggest
that the physical indicators of meat quality were not influenced by the
supplements, offered in different forms (soybean grain, soybean oil and
protected fat - Megalac-E).
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Table 1. Means for the colors a, b and L, meat pH, water-holding
capacity (WHC), and percentage cooking loss (CLoss) and shear
force (WBSF) of heifer’s meat from feedlot.

Soybean S.oybean Protected Mean CV (%)

grain oil fat
WBSF NS
(keflem?) 6.5 8.2 7.9 7.6 21.7
WHC (%) 73.8 71.8 71.2 722 6.6MS
CLoss (%) 34.7 33.7 32.7 336  5.INS
Color L NS
%) 35.0 34.0 34.7 345 74
Color A NS
%) 16.6 16.7 16.4 16.5 135
Color B NS
%) 3,5 3.5 3.6 3.6 33.6
pH(48h) 6.1 6.1 6.2 6.1 3.2N8
pH(24h) 5.6 5.6 5.7 5.6 2.2N8

NS = nonsignificant.

Key Words: soybean grain, soybean oil, protected fat

M153 Effect of maternal nutritional status on muscle development
and carcass characteristics in heifer progeny. L. V. Nicodemus*,
K. R. Underwood, J. F. Tong, P. L. Price, B. W. Hess, S. 1. Paisley, W.
J. Means, R. J. McCormick, and M. Du, Department of Animal Science,
University of Wyoming, Laramie.

In the Western United States, cow herds commonly experience nutrient
deficiency due to frequent drought conditions. Mid to late gestation is an
important time for skeletal muscle and adipose tissue development. The
objective of this study was to evaluate the effects of maternal nutrient
deficiency during mid gestation on the growth performance and carcass
traits of heifer progeny. Thirty-two heifers, born to crossbred cows from
2 years were evaluated for the effects of dietary treatments from d 45
through d 180 of gestation on muscle development, meat quality, and
carcass characteristics. At d 45 of gestation cows were randomly allotted
to 1 of 3 dietary treatments consisting of individually fed native grass hay
plus a soybean meal-based supplement: control (C, 100% NRC require-
ments), nutrient restricted (NR, 70% NRC requirements), and nutrient
restricted plus ruminally undegradable protein supplementation (NRP,
70% NRC requirements with essential amino acids supplemented to the
control level), and that 11 C, 7 NR and 14 NRP offspring heifers were
produced from the herd. Following weaning, heifers from all treatments
were back-grounded, and then place in the feedlot where they received
a high concentrate diet until slaughter. Carcass characteristics were
measured at 48 h postmortem. Steaks were removed 14 d postmortem
for Warner-Bratzler Shear Force and proximate analysis. The 12th
rib fat thickness of C heifers was less (P < 0.05) than that of NR. The
Semitendinosus muscle weight was reduced in NR compared with C
carcasses (P <0.05). There was no difference in LM area, percent KPH
fat, or marbling scores between treatments. Data show that a low plane
maternal nutrition during early to mid-gestation increased fatness and
reduced muscling of heifer progeny, and protein supplementation had
no major impact on carcass composition of offspring heifers.

Key Words: maternal nutrition, beef, fetal development

M154  Nutrient restriction during early prenatal growth and
carcass characteristics of beef steers. T. A. Pye*, B. H. Boehmer,
R. P. Wettemann, and G. W. Horn, Oklahoma Agricultural Experiment
Station, Stillwater.

To evaluate the effect of prenatal nutritional restriction on carcass
characteristics, Angus heifers (15 mo of age) were Al, and after 32 + 1
d, pregnancy was determined. Heifers were stratified by BW and BCS
and allotted to low (L, 55% of NRC requirements) or moderate nutri-
tional (M, > 100% NRC requirements) treatment groups. After 86 d of
treatment (128 d of gestation), heifers were managed in a single pasture
and received a common diet (>100% of NRC requirements). Bulls were
castrated at birth, weaned at 230 d, and maintained as a group before
and after weaning. At 14 (rep 1) or 18 mo (rep 2) of age, L (n=13) and
M (n = 10) steers were fed a high-energy finishing diet and gained 2.1
+0.2kg/dtoaBW of 592+ 7 (rep 1) or 631 + 6 kg (rep 2). Steers were
harvested at 1.3 = 0.2 cm backfat. Data were analyzed using PROC
GLM procedures of SAS. There was no treatment x rep effects (P >
0.32). At onset of treatment, BW (P = 0.37) and BCS (P = 0.30) were
similar for L and M heifers. During early gestation M heifers gained
68 + 7 kg and L heifers lost 54 + 8 kg (P < 0.001). After treatment, M
heifers had greater BCS (5.5 + 0.1) compared with L heifers (4.3 + 1;
P <0.001). Hot carcass weight (P < 0.001), dressing percentage (P <
0.001), REA (P <0.02), marbling (P < 0.001) and KPH fat (P <0.001)
were influenced by replication but not by prenatal nutritional treatment
(P> 0.15). Neither treatment nor replication influenced yield grade or fat
thickness at the 12th rib. Major nutritional restriction of young bovine
dams during 32 to 118 d of gestation, that resulted in 1.2 BCS units
difference, did not influence carcass characteristics of steer progeny at
normal harvest weights.

Key Words: beef cattle, carcass characteristics, prenatal program-
ming

M155 Residual feed intake in three-cross beef heifers: color and
chemical composition of Longissumus dorsi muscle. S. F. Reis!, P.
V. R. Paulino*!, S. R. Medeiros?, S. C. Valadares Filho', G. L. D. Feij6?,
R. A. A. Torres Junior?, R. O. Cristaldo?, R. A. Silva?, D. A. Fausto?,
and J. Cavali', 'Universidade Federal de Vicosa, Vi¢osa, MG, Brazil,
2EMBRAPA Gado de Corte, Campo Grande, MS, Brazil,?Universidade
de Sdo Paulo, Piracicaba, SP, Brazil.

Residual feed intake (RFI), as an index for feed efficiency selection,
is promising because it is independent of growth traits of the animal.
However, studies have shown that efficient animals (low RFI) tend
to produce beef with less intramuscular fat (IMF). This trial aimed to
evaluate the color and chemical composition of Longissumus dorsi
(LD) muscle of 31 3-cross beef heifers. The same diet (ME = 2.73
Mcal/kg DM, CP = 11.90% DM) was fed during 84 d. The experiment
was conducted according to a completely randomized design. The
animals were classified in 3 groups according to their RFI value (high,
medium or low). The RFI was calculated as the difference between an
animal’s actual and predicted feed intake — Predicted DMI = —3.82593
+0.15438 x MBW + 1.09531 x ADG. At the end of the trial all animals
were slaughtered. After 18 h of chilling, color (L*, a *, b *) of the LD
was evaluated, according to CIELAB system. A sample of the LD was
collected to assess the chemical composition. Data were analyzed using
the PROC GLM of SAS and the effects of treatments were considered
significant at P < 0.05. Chemical composition and color of the LD was
similar (P> 0.05) among RFI groups. The mean chemical composition
of'the LD obtained was 4.28% fat; 18.3% CP and 77.42% moisture. The
mean L*, a* and b* values were 40.47, 24.74 and 16.13, respectively.
The L* and a* values were greater than those commonly reported for
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beef (35.00 — 38.00 and 18 — 22, respectively). The b* value found in
this study (16.13) was greater than the values reported for cattle under
feedlot conditions (3.00 to 5.00). The yellow intensity is related to the
amount and color of IMF in the meat. Thus, one can hypothesize that
it might have been influenced by the high proportion of IMF (4.28%)
found in this study as well as to a greater carotene incorporation, once
the animals were raised on pasture for approximately 2 years before
being placed in a feedlot. We conclude that efficient animals (low RFI)
produce beef with color attributes and chemical composition similar to
that produced by less efficient animals (high RFI).

Key Words: feedlot, feed efficiency, meat color

M156 Residual feed intake in three-cross beef heifers: Sensorial
traits of Longissimus dorsi muscle. S. F. Reis!, P. V. R. Paulino*!,
R.A. Silva?, S. R. Medeiros?, S. C. Valadares Filho', G. L. D. Feijo?, R.
A. A. Torres Jinior?, F. A. Curci?, and M. A. Rezende?, ! Universidade
Federal de Vigosa, Vicosa, MG, Brazil, ’EMBRAPA Gado de Corte,
Campo Grande, MS, Brazil,3Universidade Federal do Mato Grosso
do Sul, Campo Grande, MS, Brazil.

Studies have indicated that animals selected for residual feed intake
(RFI) may produce lean carcasses which can result in changes in sensory
traits of meat. This trial aimed to evaluate sensorial traits (flavor, texture
and juiciness) of Longissumus dorsi (LD) muscle of 31 3 cross beef
heifers. A same diet (ME = 2.73 Mcal/kg DM, CP = 11.90% DM) with
roughage:concentrate ratio of 40:60 was fed during 84 d. The experiment
was conducted under a completely randomized design. The animals were
classified in 3 groups according to its RFI value (high, medium or low).
RFI was calculated as the difference between an animal'’s actual and
predicted feed intake — Predicted DMI = —3.82593 + 0.15438 x MBW
+1.09531 x ADG. At the end of the trial all animals were slaughtered
and the carcasses chilled for about 18 h. After chilling, a sample was
removed from LD muscle to evaluate sensorial traits and shear force
(SF). The sensorial panel was composed by trained individuals (regular
consumers of beef, up to 3 times / week). The sensory panel scores
were attributed for each sample, following a scale ranging from 1 (low
meat quality) to 9 (high meat quality). Data were analyzed using the
GLM procedure of SAS. No differences (P > 0.05) between classes of
efficiency for the sensorial traits and SF of LD muscle were detected.
Sensory panel score means for flavor, texture and juiciness were 5.6;
6.1 and 5.4. As all traits were analyzed by a subjective method (sensory
panel), only very contrasting results would be detected as different. In
this study, animals with low RFI produced meat tenderness similar to
those from other classes of efficiency. The mean value of SF was 5.3
kg, which was above those usually reported to crossbred animals (about
4.0 kg) and it may be accounted to the fact that the heifers had 25%
of zebu breeds in their composition. The hypothesis that animals with
better RFI produce tougher and less desirable meat was not proven in
this study, thus RFI is as an interesting tool to select animals in breed-
ing programs.

Key Words: feed efficiency, feedlot, tenderness

M157 Ageing process influence on fatty acids relations in yearling
bulls fed different sources of omega-3 and omega-6. A.A.M. Sam-
paio!, T. M. Pivaro', E. A. Oliveira*!, W. Henrique?, B. L. Rosa!, and A.
R. M. Fernandes®, \FCAV/Unesp, Jaboticabal, SP, Brazil,>?APTA, Sio
José do Rio Preto, SP, Brazil,*UFGD, Dourados, MS, Brazil.

The aim of this study was to investigate the effects of oil supplemented
diets on the fatty acids levels of bovine Longissimus thoracis muscle
aged for different days. Thirty-five yearling Nellore bulls were kept in

feedlot during 96 d during which 5 dietary fat sources were tested: con-
trol (without oil), soybean oil, soybean oil rumen-protected, linseed oil
and linseed oil rumen-protected. Sugarcane was the exclusive roughage
source for all diets. Sections of loin meat (2.5 cm of thickness) were
removed from each left half-carcass, vacuum packed and submitted to
aging for 7, 14 and 21 d, followed by lyophilization, lipid extraction and
methylation. Fatty acid methyl esters were analyzed using gas chroma-
tography. All data were subjected to ANOVA and Student’s #-test. The
interaction treatment x aging period was not significant in this experi-
ment. There were no (P > 0.05) differences for variables related to total
amount of saturated and unsaturated fatty acids, neither for the saturated/
unsaturated fatty acids ratio when comparing aging periods and in natura
meat. Aged meat monounsaturated fatty acids values (46.66, 46.76 and
47.23%), monounsaturated:saturated ratio (1.04; 1.03; 1.04) and omega-
6:omega-3 ratio (3.85; 3.76 and 3.99) for 7, 14, and 21 d, respectively,
were lower (P < 0.05) when compared with non-aged meat (48.29%,
1.08, 4.12). However, the amount of polyunsaturated fatty acids was
higher (P < 0.05) in aged (8.62, 7.89 and 7.44%, respectively) than in
non-aged meat (6.18%). Aged meat values for omega-3 (1.24, 1.70 and
1.57%), omega-6 (6.14, 5.56 and 5.23%) and polyunsaturated:saturated
ratio (0.19; 0.17 and 0.16) were also higher (P < 0.05) than in non-aged
meat (1.44%, 4.88% and 0.13, respectively). Independently of the oil
source, oil supplementation improves the fatty acid composition of
meat aged for 7 and 14 d.

Key Words: fatty acids ratio, saturated fatty acids, unsaturated fatty
acids

M158 Feeding flaxseed to beef cows increases concentrations of
omega-3 fatty acids and linolenic acid biohydrogenation intermedi-
ates in subcutaneous fat. M. L. He!3, T. A. McAllister*!, J. P. Kas-
telic!, Y.-H. Chung', K. A. Beauchemin', P. S. Mir!, J. L. Aalhus?, M.
E.R. Dugan?, and N. Aldai?, !Lethbridge Research Centre, Agriculture
and Agri-Food Canada, Lethbridge, AB, Canada, 2Lacombe Research
Centre, Agriculture and Agri-Food Canada, Lacombe, AB, Canada,
3University of Saskatchewan, Saskatoon, Saskatoon, SK, Canada.

This study was conducted to investigate changes in fat deposition and
fatty acid profiles in beef cows fed hay or silage based diets, with or
without flaxseed supplementation. Crossbred cull beef cows (64, >
30 mo of age, 620 + 5 kg) were removed from grassland pastures,
randomly assigned to 16 pens and given ad libitum access to 50:50
(wt:wt, DM basis) forage:concentrate diets containing 0 or 15% ground
flaxseed (DM basis, 5.2% added fat). The diets were: hay control, HC;
hay-+flaxseed, HF; silage control, SC; silage+flaxseed, SF. Flaxseed
improved (P <0.01) feed conversion ratio and tended to increase body
weight gain (P = 0.10) and back fat thickness (P =0.07), as assessed by
ultrasonography. Compared with hay, silage increased (P < 0.01) feed
intake, body weight gain, fat thickness (P = 0.07) and improved (P <
0.01) feed conversion. Subcutaneous fat contained 0.65% omega-3 fatty
acids (wt:wt) at arrival, which reached concentrations of 0.69, 0.81,
and 0.93% in HF cows, and 0.65, 0.77, and 0.90% in SF cows, after
6 wk, 12 wk, and at slaughter, respectively. In contrast, at these same
sampling points, omega-3 fatty acids had decreased in HC and SC cows,
to 0.50, 0.47, and 0.43%, and to 0.39, 0.36, and 0.33%, respectively.
Flaxseed also improved (P < 0.01) wt:wt of conjugated linoleic acids
in plasma and fat and resulted in an accumulation of non-conjugated,
non-methylene interrupted dienes in fat. This was more pronounced
(P <0.01) in cows fed with hay- than with silage-based diet. In sum-
mary, a 15% flax supplement in hay- or silage-based diets fed to cows
coming off fall pastures increased omega-3 fatty acid concentrations,
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which was accompanied by increased concentrations of linolenic acid
biohydrogenation intermediates.

Key Words: cull beef cow, flaxseed, omega-3 fatty acids

M159  Effect of finishing system on subcutaneous fat melting
point and fatty acid composition. S. K. Duckett*!, J. P. S. Neel?, W.
S. Swecker?, J. P. Fontenot®, and W. Clapham?, ' Clemson University,
Clemson, SC, 2USDA-ARS, Beaver, WV, 3Virginia Tech University,
Blacksburg.

Angus-cross steers (n = 69) were used to determine the effect of finishing
system on subcutaneous fat melting point and fatty acid composition.
Three finishing systems were evaluated: 1) mixed pasture for 134 d
[MP], 2) mixed pasture for 93 d and alfalfa for 41 d [AL], or 3) con-
centrate finishing for 134 d [CONC], in a 2-yr study. Subcutaneous fat
samples at the 12th rib were obtained at 24 h postmortem. Melting point
was determined using the OptiMelt Automated Melting Point System.
Total saturated fatty acid (SFA) and omega-3 fatty acid contents were
greater (P < 0.05) for AL and MP than CONC. Monounsaturated fatty
acid and omega-6 polyunsaturated fatty acid contents were greater (P
< 0.05) for CONC than AL and MP. The ratio of omega-6 to omega-3
fatty acids was higher for CONC (8.81) than forages (1.64), regardless
of forage species grazed. Average temperature for onset point, start of
melting point where liquid first appears, was higher (P < 0.05) for MP
and AL than CONC. Average temperature for clear point, melting point
where fat is completely liquid, was higher (P < 0.05) for MP and AL
than CONC. Melting point was highly, positively correlated with SFA
(r = 0.73) and highly, negatively correlated with MUFA (r = —0.78)
and omega-6 (r = - 0.60). Prediction equations for s.c. fat melting point
included MUFA and SFA contents, and explained 83% or 93% of the
variation for AL and MP, respectively. Prediction equations for s.c.
fat melting point included omega-3, omega-6 and SFA, and explained
57% of the variation for CONC. Finishing system altered subcutaneous
fat composition and melting point. Finishing on forages (MP and AL)
increased SFA by 17% and decreased MUFA by 24%, which translated
to a higher subcutaneous fat melting point (42.35 vs. 38.64 C).

Key Words: beef, forages, fatty acids

M160  Effects of supplemental dietary lipid sources on fatty
acids compositions of Longissimus muscle in yearling bulls. E. A.
Oliveira*!, A. A. M. Sampaio', W. Henrique?, B. L. Rosa', T. M. Pivaro',
and A. R. M. Fernandes?, \FCAV/Unesp, Jaboticabal, SP, Brazil,>APTA,
Sédo José do Rio Preto, SP. Brazil,3UFGD, Dourados, MS, Brazil.

The aim of this study was to improve fatty acids composition of bovine
Longissimus muscle by adding different sources of fat in the diet of
Nellore yearling bulls. Thirty-five animals, averaging 18 mo of age
(402.69 + 14.90Kg), were housed during 96 d in individual pens at
Jaboticabal Campus of Sdo Paulo State University. Five different diets
were tested: control (without oil), soybean oil (3.8% of diet), rumen-
protected soybean oil (4.5% of diet), linseed oil (3.8% of diet) and
rumen-protected linseed oil (4.5% of diet). All diets included sugarcane
as exclusive roughage source. The experiment was a randomized block
design with 7 blocks and 5 replications and means were compared by
orthogonal contrasts. After 24 h of carcass cooling process, Longissimus
thoracis (<b < LT) muscle sections were removed at the 12—-13th rib
level and submitted to lyophilization, lipid extraction and methylation.
Samples were analyzed by gas chromatography. The LT of animals fed
the oil-supplemented diets had higher (P < 0.05) levels of conjugated
linoleic (CLA) (0.72% vs 0.35%) and linolenic acid (LLA) (0.66% vs.
0.32%) and lower levels (P < 0.05) of saturated fatty acid. Among oil-

supplemented diets, there was no (P > 0.05) difference for CLA when
comparing soybean and linseed oil (0.77% and 0.67%, respectively).
However, the LT of animals fed linseed oil had higher (P < 0.05) levels
of LLA (1.21% vs. 0.44%). There was no (P> 0.05) difference between
control and other diets concerning saturated and unsaturated fatty acids
concentrations. Omega6:omega3 ratio was lower (P <0.05) and closer to
ideal for linseed oil when compared with the other diets (2.36 vs. 3.77,
respectively). Soybean or linseed oils supplementation to feedlot cattle
provides better fatty acids composition and improve their relationship,
leading to a healthier and more balanced meat, independently of being
protected or not.

Key Words: beef, fatty acids, health

M161  Fatty acid profile of intramuscular fat of young bulls
grazing tropical pasture and supplemented with different strate-
gies. J. Cavali', P. V. R. Paulino*', I. M. Oliveira!, M. M. C. Silva',
H. J. Fernandes?, R. Mezzomo', J. F. H. Rodrigues', E. E. L. Valente!,
S. F. Reis!, and L. A. M. Gomide', ! Universidade Federal de Vigosa,
Vicosa, MG, Brazil, *Universidade Estadual do Mato Grosso do Sul,
Aquidauana, MS, Brazil.

Grass fed beef gathers desirable nutritional characteristics that are valu-
able to the final consumer. The objective of this study was to evaluate
the fatty acid profile of intramuscular fat (IMF) of young bulls graz-
ing Brachiaria decumbens pastures and supplemented with different
strategies. Fifty 2 Nellore young bulls were used, being distributed,
in a completely randomized design, into 4 treatments (13 replicates):
control, when the animals had free access only to mineral mixture
throughout the experiment; and 3 protein supplementation strategies,
when the animals were creep-fed with supplements containing 10, 20
and 30% CP, respectively. After weaning the creep-fed animals received
isonitrogenous supplements designed to supply 0.50 and 0.66 g of CP/
day during growing and finishing, respectively. After 580 d, the animals
were slaughtered and a sample of the Longissimus dorsi was taken at the
level of the last rib and the fatty acid profile of the IMF was determined
by gas chromatography. IMF of bulls of the control group (pasture +
mineral mixture) had greater (P < 0.10) contents of palmitic (C16:0),
oleic (C18:1), linoleic (C18:3) and eicosapentaenoic acid (EPA), more
monounsaturated fatty acids (MUFA) and lower estearic acid (C18:0)
when compared with the other groups, but did not differ (P> 0.10) from
the supplemented counterparts regarding total saturated fatty acids (SFA)
content. Protein supplementation improved (P < 0.10) the amount of
polyunsaturated fatty acids (PUFA) and n-6/n-3 ratio of the IMF of the
animals, when compared with the control group. However, the MUFA
and EPA content of the IMF of the supplemented animals were lower
(P < 0.10) than the values observed in the animals that received only
mineral mixture. Different strategies of protein supplementation of
young bulls grazing tropical pastures can modify the fatty acid profile
of intramuscular fat and thus be used as a tool to produce beef that meets
specific niche markets.

Key Words: beef cattle, pasture, protein supplementation

M162 How do n-3 fatty acids affect human perception of ground
beef? T. Jiang®*, J. R. Busboom, M. L. Nelson, and R. Mengarelli,
Washington State University, Pullman.

Our objective was to determine the impact of increasing levels of
Eicosapentaenoic acid (EPA; C20:5n-3) and Docosahexaenoic acid
(DHA; C22:6n-3) on beef palatability. Two commercial supplements
of EPA and DHA (GNC DHA 250 with DHA: EPA = 2.5:1 and GNC
Triple Strength Fish Oil with EPA: DHA =2.6:1) were added to patties
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(176.2 +£3.76 g) made from 85% lean ground beef with different levels
(0,0.3,0.4, 0.5, 0.6, 0.7, and 1% as-is). Olive oil was added so that a
total of 1% lipids were added to all treatments. A control treatment was
prepared with no fatty acid supplement or olive oil. Patties were aged
for 72 h at 3°C, frozen at —20°C and vacuum packaged. A 9-member
trained sensory panel was conducted to evaluate beef aroma, off-aroma,
beef flavor, off-flavor, tenderness, juiciness, and overall acceptability
of ground beef on a 10-cm unstructured line scale labeled at each
end. Six tasting sessions were conducted with 6 patties served in each
session. Patties were assigned across the sessions in a randomized
complete block design, with the first 3 sessions as block 1 and the next
3 as block 2. Control and 0% supplement (1% olive oil) patties were
served in each session. Results indicated that increasing levels of DHA
did not impact ground beef palatability. Similarly, increasing levels of
EPA had no impacts on most sensory attributes. However, off-aroma
and off-flavor scores vs. EPA levels fit a non-linear plateau model (P <
0.0001). The slopes () of the models for off-aroma and oft-flavor were
4.4+ 0.62 and 9.0 + 0.95, respectively. The maximum scores (D) were
1.9 +£0.35 and 4.2 + 0.53 for off-aroma and off-flavor, respectively. In
conclusion, n-3 long chain polyunsaturated fatty acid EPA had a greater
negative impact on ground beef palatability than DHA. Furthermore,
the panelists seemed to be more sensitive to EPA in off-flavor percep-
tion than off-aroma.

Key Words: EPA, DHA, ground beef palatability

M163 Geometrical isomers of octadecenoic, octadecadienoic and
octadecatrienoic acids from subcutaneous fat of British or Conti-
nental versus Nellore crossbred cattle slaughtered at different end
points. R. Mello*!, A. C. de Queiroz?, F. D. de Resende’, D. P. D.
Lanna*, M. H. de Faria®, and E. da Costa Eifert*, 'Universidade Fed-
eral de Santa Maria, Santa Maria, RS, Brazil,*Universidade Federal
de Vicosa, Vigosa, MG, Brazil, 3Agéncia Paulista de Tecnologia dos
Agronegécios, Colina, SP, Brazil,*Universidade de Sdo Paulo — Escola
Superior de Agricultura ‘Luiz de Queiroz’, Piracicaba, SP, Brazil.

The study was carried out to evaluate the effect of genetic group (GG)
and slaughter weight on C18:1, C18:2 and C18:3 fatty acids isomers in
subcutaneous fat sampled at the 13th rib. Thirty 6 young (20 mo) bulls,
18 crossbred F1 Red Angus x Nellore (1/2 RA 1/2 N) at 447.7 + 5.8 kg
of shrunk body weight (SBW) and 18 F1 Blonde D’Aquitaine x Nellore
(1/2 BA 1/2N) at 444.3 + 6.5 kg of SBW were used. The animals were
in compensatory growth. The young bulls were feedlot finished and
slaughtered at 480, 520 and 560 kg of SBW. A completely randomized
experimental design in a 2 X 3 (2 genetic groups x 3 slaughter weights)
factorial arrangement with 6 replicates was used. Data were analyzed
with SAS software using initial SBW as a covariate. The backfat thick-
ness increased (P < 0.05) as slaughter weight rised, being 2.1, 2.7 and
4.4 mm, respectively, for animals slaughtered at 480, 520 and 560 kg.
The 1/2 RA 1/2 N young bulls had a higher (P < 0.05) cis-12 C18:1,
cis-9,12 C18:2, and cis-9,12,15 C18:3 levels than 1/2 BA 1/2 N young
bulls. As the slaughter weight rised the cis-15, trans-9, trans-11, and
trans-12 C18:1 levels decreased (P < 0.05); while cis-11 C18:1 level
increased. The trans-11 cis-15 C18:2, cis-9 trans-11 C18:2 (CLA),
and cis-6,9,12 C18:3 levels also decreased (P < 0.05) as the slaughter
weight increased. The interaction between GG and SW was significant
(P> 0.05) for cis-9, cis-13 and trans-16 C18:1 levels. The 1/2 RA 1/2
N young bulls slaughtered at 520 kg had lower cis-9 and cis-13 C18:1
levels and the 1/2 RA 1/2 N slaughtered at 560 kg had lower trans-16
C18:1 level than others. Thus, crossbred F1 Red Angus x Nellore young
bulls had higher cis-9,12,15 C18:3 (o = n-3) level in the subcutaneous
fat (0.41) than F1 Blonde D’Aquitaine x Nellore young bulls (0.37).

Animals slaughtered at lighter weights had higher cis-9 trans-11 C18:2
(CLA, 0.50) and cis-6,9,12 C18:3 (y = n-6, 0.13) levels in the subcu-
taneous fat than animals slaughtered at heavier weights (0.32 and 0.10
respectively).

Key Words: conjugated linoleic acid, fatty acids, trans stereoisomer

M164 Fatty acid profiles of subcutaneous adipose tissue from
cross young bulls produced by different genetic groups sires and
slaughtered with distinct weights. R.Mello*!, A. C. de Queiroz?, F.
Dutra de Resende?, D. P. D. Lanna*, M. H. de Faria®, and E. da Costa
Eifert*, ' Universidade Federal de Santa Maria, Santa Maria, RS, Brazil,
2Universidade Federal de Vigosa, Vi¢osa, MG, Brazil,>Agéncia Paulista
de Tecnologia dos Agronegécios, Colina, SP, Brazil,*Universidade de
Sdo Paulo — Escola Superior de Agricultura ‘Luiz de Queiroz’, Piraci-
caba, SP, Brazil.

In the present study the aim was to investigate fatty acid profiles of
subcutaneous adipose tissue from Longissimus dorsi muscle at 13th
rib of crossbred bulls at different body masses. Thirty 6 young (20 mo)
bulls, 18 crossbred F1 Red Angus x Nellore (1/2 RA 1/2 N) at 447.7 +
5.8 kg of shrunk body weight (SBW) and 18 F1 Blonde D’Aquitaine
x Nellore (1/2 BA 1/2 N) at 444.3 + 6.5 kg of SBW were used. The
animals were in compensatory growth. The young bulls were feedlot
finished and slaughtered at 480, 520 and 560 kg of SBW. A completely
randomized experimental design in a 2 x 3 (2 genetic groups x 3
slaughter weights) factorial arrangement with 6 replicates was used.
Data were analyzed with SAS software using initial SBW as a covariate.
The table below shows the least squares means of dependent variables.
The backfat thickness increased (P < 0.05) as slaughter weight raised,
being 2.1, 2.7 and 4.4 mm, respectively, for animals slaughtered at
480, 520 and 560 kg. The 1/2 RA 1/2 N young bulls had a higher (P <
0.05) content of long-chain fatty acids, polyunsaturated fatty acids and
n-6 than 1/2 BA 1/2 N young bulls. On the other hand, the 1/2 BA 1/2
N young bulls had a higher (P < 0.05) content of medium-chain fatty
acids than 1/2 RA 1/2 N young bulls. As the slaughter weight raised
the content of odd-chain fatty acids decreased (P < 0.05); whereas the
animals slaughtered at 520 kg had a smaller (P < 0.05) content of n-3.
The interaction between genetic group (GG) and slaughter weight (SW)
was significant (P> 0.05) for saturated fatty acids and monounsaturated
fatty acids (data not shown). The 1/2 BA 1/2 N young bulls slaughtered
at 520 kg had smaller content of saturated fatty acids, while 1/2 RA 1/2
N young bulls slaughtered at 520 kg had smaller content of monoun-
saturated fatty acids than others. Thereby, crossbred F1 Red Angus x
Nellore young bulls and lighter animals had better fatty acid profiles
in the subcutaneous fat than F1 Blonde D'Aquitaine x Nellore young
bulls and heavier animals.

Table 1. Least squares means

Genetic Group Slaughter Weight
Fatty acids “RA%SN %BA%N 480 520 560
Short-chain 0.1 0.1 0.1 0.1 0.1
Medium-chain 41.08 43.44 427 429 410
Long-chain 56.44 54.08 544 546 56.6
Very long-chain 0.1 0.1 0.1 0.1 0.1
Odd-chain 2.3 2.4 274 220 220
Saturated 49.2 493 50.0 49.1 48.6
Monounsaturated ~ 47.3 47.7 469 476 48.1
Polyunsaturated 3.44 3.08 3.1 33 33
n-3 0.8 0.7 0.8¢ 0.7° 0.8
n-6 3.04 2.58 25 28 28
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Within a row, means followed by different capital and small letters
differ (P < 0.05), respectively, among GG and SW by Tukey test.

Key Words: beef cattle, feedlot, Longissimus dorsi

M165  Meat quality of Nellore heifers finished at pasture, in
tropical conditions, supplemented with crushed sunflower. S.
L. N. Cerilo*, R. H. de Tonissi ¢ Buschinelli de Goes, H. L. Lima, A.
R. M. Fernandes, K. A. de Souza, D. de Faria Pereira, K. C. da Silva
Brabes, and A. F. Marquez, Universidade Federal da Grande Dourados,
Dourados, MS, Brasil.

Meat quality traits of Nellore Heifers finished on pasture of Brachiaria
humidicola and fed crushed sunflower, in partial substitution of soybean
meal, were evaluated. Twenty animals, slaughtered at a 378.5 kg BW
were used. The supplements contained 20% CP and was composed of
corn, soybean meal and minerals. The soybean meal was replaced by
crushed sunflower in the proportions of 0, 20, 40 and 60% and its lipid
content was 2.5, 4.7, 7.0 and 9.2%, respectively. The supplement was
offered at 0.8% BW/animal per d, which corresponded to 3.31, 3.35,3.28
and 3.25 kg of supplement/d. The experimental design was completely
randomized and mean values were compared using the Tukey’s test at P
<0.05. After slaughter the carcasses were cooled for 20 h. Subsequently,
from the left carcass at the 12nd to 13rd rib level, a 2.5 cm thick LM
sample was removed and pH, L*a*b*-values, water holding capacity,
cooking loss, and shear force were determined. There was no (P > 0.05)
effect of replacing soybean meal by crushed sunflower for pH, L*, a*
and b* values, water holding capacity, cooking loss and shear force. The
mean values were for pH = 5.59, L* = 37.48, a* = 18.42, b* = 10.01,
water holding capacity = 65.86%, cooking loss = 31.94% and shear
force = 7.70 kg/cm?. Partial substitution of soybean meal by crushed
sunflower does not alter the qualitative characteristics of meat from
Nellore heifers finished on pasture under tropical conditions.

Key Words: shear force, luminosity, pH

M166 Longissimus dorsi muscle fiber profile in young bulls graz-
ing tropical pasture and supplemented with different strategies. J.
Cavali*!, P. V. R. Paulino', I. Lage?, C. A. Neves!, M. V. Santos', M.
F. Paulino', R. Justino®, J. F. H. Rodrigues?, and D. Melo!, ! Universi-
dade Federal de Vicosa, Vicosa, MG, Brazil, ?Universidade Federal
dos Vales do Jequitinhonha e Mucuri, Diamantina, MG, Brazil,3JBS
Friboi, Barretos, SP. Brazil, *Universidade Estadual Paulista, Jaboti-
cabal, SP, Brazil.

The objective of this study was to evaluate the muscle fiber profile of
young bulls grazing Brachiaria decumbens pastures and supplemented
with different strategies. Fifty 2 Nellore young bulls were used, being
distributed, in a completely randomized design, into 4 treatments (13
replicates): control, when the animals had free access only to mineral
mixture throughout the experiment; and 3 protein supplementation
strategies (T1, T2 and T3), when the animals were creep-fed with supple-
ments containing 10, 20 and 30% crude protein (CP), respectively. After
weaning the creep-fed animals received isonitrogenous supplements
designed to supply 0.50 and 0.66 g of CP/day during the growing and
finishing phases, respectively. The supplements used during growing
and finishing contained different urea levels: 0; 4.0; 8.0 and 0; 3.0;
6.0% for T1, T2 and T3 respectively. After 580 d, the animals were
slaughtered and a sample of LD muscle was taken at the last rib, frozen
at —80°C. Later on histological cuts were obtained to assess the muscle
fiber profile. T2 and T3 supplementation strategy elicited an increase (P
<0.10) in the frequency of IIB muscle fiber (61.00 and 59.80%) when
compared with control and T1 treatments (54.00 and 56.15%). Probably,

a modulation of intermediate muscle fibers (type IIA) into glycolitic
fibers (IIB) occurred, as the increase in the proportion of IIB muscle
fiber observed in T1 and T2 treatments was accompanied by a decrease
(P<0.10) in the frequency of ITA muscle fibers (31.17a; 31.03a; 27.57b
and 25.32% for control, T1, T2 and T3 treatments, respectively). The
frequency of type I muscle fiber was equal (P> 0.10) among treatments
(19.50%). Probably, the protein supplementation strategies T2 and T3
might have provided a higher energy intake by the animals, leading to
muscle modulation into more glycolitic fibers. The change observed in
muscle fiber metabolism due to the different protein supplementation
strategies can alter important beef quality attributes. However, it still
has to be investigated in beef cattle grazing tropical pastures.

Key Words: muscle fiber, protein supplementation, tropical grass

M167 Effect of concentrate- vs. forage-based finishing diet on
carcass traits, beef palatability, and color stability of longissimus
muscle from Angus heifers. A.J. Garmyn*, D. L. VanOverbeke, R. G.
Mateescu, and G. G. Hilton, Oklahoma State University, Stillwater.

The objective of the study was to determine the effect of finishing diet
on carcass traits, beef palatability, and color stability of longissimus
from Angus heifers. Half-siblings were obtained from a herd involved
in selection for increased intramuscular fat, ribeye area, and retail
product, and decreased back fat and alternatively assigned to a forage-
or concentrate-based finishing diet. Longissimus muscle samples (n =
155) were obtained and fabricated into steaks for trained sensory panel,
Warner-Bratzler Shear force (WBS), thiobarbituric acid reactive sub-
stances (TBARS), and simulated retail display. ANOVA was conducted
through the MIXED procedure of SAS using harvest age as a covariate.
Carcasses from heifers finished on concentrate had greater adjusted fat
thickness (1.86 vs. 0.87 cm), higher percentage KPH (2.14 vs. 1.35%),
higher numerical yield grades (3.38 vs. 2.25), and higher marbling scores
(modest 90 vs. traces 70; P < 0.05) than forage-finished heifers. There
was no difference in longissimus muscle area between diets (P > 0.05).
Steaks from concentrate-fed heifers had lower WBS values (3.67 vs.
5.05 kg), higher tenderness ratings, higher beef flavor intensity, lower
grassy/cowy flavor intensity, and higher painty/fishy flavor intensity
than steaks from forage-fed heifers (P < 0.05). There was no difference
(P > 0.05) between diets for initial or sustained juiciness and livery/
metallic flavor intensity. Initial TBARS were higher (P <0.05) in steaks
from concentrate-fed heifers when compared with grass-fed heifers,
but TBARS were not different (P > 0.05) between diets following 7 d
in retail display. Diet did not have an effect on instrumental or subjec-
tive color, except L* values (0 = black and 100 = white) were higher
(38.36 vs. 32.25; P <0.05) for steaks from concentrate-fed heifers than
from forage-fed heifers. This study points to several disadvantages of
forage-based finishing diets in relation to beef palatability, especially
tenderness and beef flavor.

Key Words: beef palatability, color stability, diet

M168 Does creep feed and backgrounding energy source affect
lifetime growth performance and carcass characteristics of nursing
calves pastured on annual ryegrass? M. S. Gadberry*!, P. A. Beck?,
B. Barham!, W. Whitworth3, and J. Apple?*, !University of Arkansas,
Little Rock, *University of Arkansas, Hope, 3University of Arkansas,
Monticello, *University of Arkansas, Fayetteville.

Angus sired, fall born steer (n = 36) and heifer (n = 24) calves (BW =
153 kg) with their dams were randomly assigned to 1 of 3 creep feed-
ing treatment pastures (2 pastures/treatment) 93 d before weaning.
Annual ryegrass (Lolium multiflorum) pastures were stocked at 2.47
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cow/calf pair per ha. Treatments included no creep (NC), soybean hull
(SC) based creep, or corn (CC) based creep offered at 1% BW (as-fed).
After weaning, calves were allocated to 1 of 12 backgrounding pens
receiving either a soybean hull or corn based diet for 63 d. Following
the backgrounding phase, calves were fed a common finishing diet for
133 d. Pasture and pen were considered the experimental units. Post-
weaning data were analyzed as a split-plot with pre-weaning treatments
as the whole plot and backgrounding treatments and pre-weaning by
backgrounding interaction as the subplot. Creep feed did not affect ADG
pre-weaning (P = 0.41). Pre-weaning ADG averaged 1.3, 1.4, and 1.4
kg/d for NC, SC, and CC, respectively. Backgrounding BW gain was
not affected by pre-weaning diet (P = 0.14), backgrounding diet (P =
0.38), or their interaction (P = 0.54). Backgrounding ADG averaged 1.2
kg/d among treatments. Over the 133 d finishing period, calves aver-
aged 1.8 kg/d BW gain which was not affected by pre-weaning diet (P
= 0.88), backgrounding diet (P = 0.52), or their interaction (P = 0.86).
Calves were harvested with an average back fat thickness of 1.6 cm.
Hot carcass weight (339 kg), back fat thickness, calculated yield grade
(3.6), and percentage USDA Choice (56.4%) were not significantly
affected by pre-weaning diet, backgrounding diet, or their interaction.
These results suggest that neither creep feed nor source of energy in
creep or backgrounding diets affect lifetime performance when calves
are developed on a high plain of nutrition beginning pre-weaning.

Key Words: creep feed, backgrounding, carcass characteristics

M169 Does creep feed and backgrounding energy source affect
lifetime growth performance and carcass characteristics of nursing
calves pastured on improved warm-season grasses? B.Barham*!,
P.A. Beck?, M. S. Gadberry!, W. Whitworth?, and J. Apple*, ' University
of Arkansas, Little Rock, *University of Arkansas, Hope, 3University of
Arkansas, Monticello, *University of Arkansas, Fayetteville.

Angus sired, spring born steer (n = 78) and heifer (n =42) calves (BW =
141 kg) with their dams were randomly assigned to 1 of 3 creep feeding
treatment pastures (2 pastures/treatment) 90 d before weaning. Mixed
warm-season, grass pastures were stocked at 2.47 cow/calf pair per ha.
Treatments included no creep (NC), soybean hull (SC) based creep, or
corn (CC) based creep offered at 1% BW, as-fed basis. After weaning,
calves were allocated to 1 of 12 backgrounding pens receiving either
a soybean hull or corn based diet for 45 d. Following the background-
ing phase, calves were fed a common finishing diet for either 147 or
183 d. Pasture and pen were considered the experimental units. Post-
weaning data were analyzed as a split-plot with pre-weaning treatments
as the whole plot and backgrounding treatment and pre-weaning by
backgrounding interaction as the subplot. Creep fed calves gained 0.3
kg/d more than NC calves (P = 0.002); however, there was no differ-
ence between SC and CC (P = 0.28). Creep feed conversion averaged
5.2 kg feed per kg additional BW gain. Average daily gain during the
backgrounding phase was not affected by creep diet (P = 0.45), back-
grounding diet (P = 0.93), or their interaction (P = 0.46). At feedlot
entry, creep fed calves continued to weigh more than NC calves (P =
0.03); however, by the conclusion of the finishing phase, there were no
significant treatment effects on finished BW. Calves were finished at an
average back fat thickness of 1.4 cm after an average 173 d finishing
period. Hot carcass weight (319 kg), days on feed, back fat thickness,
calculated yield grade (3.7), and percentage USDA Choice (73.6%)
were not significantly affected by pre-weaning diet, backgrounding
diet, or their interaction. These results suggest that improvements in
BW gain may occur with calves offered creep feed during summer
months; however, the benefit of additional BW may diminish by the

end of feedlot finishing. In addition, creep feeding showed no beneficial
effect on carcass characteristics.

Key Words: creep feed, backgrounding, carcass characteristics

M170 Genetic group and slaughter weight influence on meat qual-
ity of feedlot cattle. R.Mello*!, F. D. de Resende?, A. C. de Queiroz?,
M. H. de Faria?, R. A. Possenti?, and G. F. Alleoni?, ! Universidade
Federal de Santa Maria, Santa Maria, RS, Brazil,?Agéncia Paulista de
Tecnologia dos Agronegécios, Colina, SP, Brazil,3Universidade Federal
de Vigosa, Vicosa, MG, Brazil.

The purpose of this study was to investigate the genetic group and
slaughter weight influence on meat quality of the cattle. Thirty 6 young
(20 mo) bulls, 18 crossbred F1 Red Angus x Nellore (1/2 RA 1/2 N)
and 18 F1 Blonde D'Aquitaine x Nellore (1/2 BA 1/2 N) were used.
The young bulls were finished in a feedlot and slaughtered at 480, 520
and 560 kg of shrunk body weight (SBW). A completely randomized
experimental design of a 2 x 3 (2 genetic groups x 3 slaughter weights)
factorial arrangement with 6 replicates was used. The animals were
slaughtered in a commercial slaughter-house. Data were analyzed with
SAS software using initial SBW as a covariate. The table below shows
the least squares means of pH at 24 h after slaughter in the Longissimus
dorsi muscle (LM), tenderness (WBSF) and cooking loss in the LM at
12th rib, and chemical composition (humidity, ash, crude protein, crude
fat) in the LM at 13th rib. There was no effect (P > 0.05) of genetic
group (GG) and the interaction between GG and slaughter weight (SW)
was not significant (P > 0.05) for all measured traits. The tenderness,
cooking loss, and chemical composition (humidity, ash, crude protein,
crude fat) of meat were similar for all treatments. On the other hand, as
the slaughter weight raised the pH 24 h increased (P < 0.05). Therefore,
finishing of crossbred F1 Blonde D'Aquitaine or Red Angus versus
Nellore young bulls on feedlot and slaughtered at 480, 520 and 560 kg
produced meat with similar and suitable quality.

Table 1. Least squares means

Genetic Group (GG)  Slaughter Weight (SW)
YRAMBN %BAWBN 480 520 560

pH 24 hours 5.8 5.8 57¢ 58> 592
Shear (WBSE)., 441 472 488 447 435
kgt/cm

Cooking loss, %  26.0 24.3 233 250 272
Humidity, % 75.3 74.5 754 751 74.1
Ashes, % 1.0 1.0 0.9 1.0 1.0
Crude protein, % 19.5 20.0 19.2 20.0 20.1
Crude fat, % 43 4.5 44 39 4.8

Within a row, means followed by different capital and small letters
differ (P<0.05), respectively, among GG and SW by Tukey test.

Key Words: chemical composition, Longissimus dorsi, young bulls

M171 Animal health effects on carcass quality. T. M. Jeske*, R. J.
Maddock, and K. R. Carlin, North Dakota State University, Fargo.

The objective of this study was to investigate the effects of medical
treatment and lung condemnations on carcass quality of feedlot cattle.
Steers and heifers (n = 1974) were individually identified in one of 3
cooperating feedlots, and all health issues and treatments were noted.
When cattle reached market weight, they were slaughtered at one loca-
tion and USDA yield and quality grade was obtained for all carcasses. In
addition, complete carcass traits were recorded from 276 head. Data were
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analyzed using ANOVA to compare between carcasses with or without
condemned lungs, and to compare between treated and untreated. Dif-
ference in grading percentages were evaluated using chi-squared. Lung
condemnations were noted for 1297 carcasses at slaughter, of which
109 lungs (8.4%) were condemned for some defect related to the heart,
lung or trachea. USDA Quality grades of cattle with condemned lungs
were 0% Prime, 69.7% Choice, 27.5% Select and 2.7% as No Rolls.
Complete carcass data on 38 of the carcasses with condemned lungs
found an average ribeye area of 80 cm? (SD = 3.4) marbling score of
459 (Sm59) (SD = 28), fat thickness of 1.26 cm (SD = 0.12). Cattle
with lungs not condemned (n = 1185) had a USDA Quality grade break-
down with 1% Prime, 68% Choice, 28% Select and 2.1% as No Rolls.
Average carcass data for carcasses without lung condemnations was a
ribeye area of 83 cm? (SD = 4.1) marbling score of 437 (Sm37) (SD =
41) and a fat thickness of 1.17 cm (SD = 0.16). No significant differ-
ences in carcass traits were noted between carcasses with or without
condemned lungs. Cattle treated at the feedyard consisted of 84 out of
1974 head or 4.25%. USDA Quality grades for treated cattle were 0%
Prime, 56% Choice, 37% Select and 7% as No Roll, and an average
USDA Yield grade of 2.54. Comparatively, overall carcass data was
1.1% Prime, 67.3% Choice, 29.5% Select, 2% as No Rolls, and aver-
age USDA Yield grade was 2.51. A strong trend (P = 0.08) was found
for treated cattle to have inferior USDA quality grading percentages.
These data indicate that health status may be related to USDA Quality
grade of steer and heifers.

Key Words: beef, health, carcass quality

M172  Effect of garlic and onion on the thiobarbituric acid reactive
substances (TBARS), volatile compounds and sensory evaluations of
irradiated cooked ground beef. H. S. Yang*, G. D. Kim, K. Y. Seo, E.
Y. Jung, and S. T. Joo, Division of Applied Life Science (BK21 Program),
Graduate School of Gyeongsang National University, Jinju, Gyeongnam
660-701, Republic of Korea.

The effects of adding garlic and onion on the lipid oxidation, volatile
compounds, and sensory evaluations of irradiated ground beef patties

were investigated during storage. Beef rounds were ground, added
with none (control), 0.1% garlic or 0.5% onion, packaged in oxygen
permeable bags, irradiated at 0 or 2.5 kGy, and cooked to an internal
temperature of 75A°C. Data was analyzed by the procedures of general-
ized linear model (GLM) of SAS (2000). SNK (Student-Newman-Keuls)
multiple-range test was used to compare the mean values of treatments.
Differences in sensory values were compared using the Tukey’s honestly
significant differences. Irradiated ground beef had significantly higher
TBARS values than nonirradiated ones regardless control and garlic
treatment at 3 d. However, atd 5, the TBARS values of irradiated ground
beefwith 0.5% onion (0.78) sample was lower than nonirradiated control
(1.04 mg malonaldehyde/kg meat) (P <0.05). Addition of garlic greatly
increased the amounts of all sulfur compounds. In control beef, carbon
disulfide was not detected, but methanethiol, dimethyl disulfide, and
dimethyl trisulfide were newly produced after irradiation. During stor-
age, the amounts of all S-compounds in ground beef decreased rapidly,
and carbon disulfide, 2-propen-1-thiol, 3,3-thiobis-1-propene, methyl
2-propenyl disulfide, dimethyl trisulfide and di-2-propenyl disulfide were
not detected from the irradiated ground beef with 0.5% onion treatment
after 3 d storage and no S-compounds were found in both onion alone
and control ground beef after 5 d storage. Although, addition of garlic
produced large amounts of S-compounds, the intensity of irradiation
aroma and flavor in irradiated cooked ground beef with garlic or onion
was similar to that of the nonirradiated control (P > 0.05). Therefore,
addition of 0.5% onion or 0.1% garlic is recommended to mask or
prevent off-odor in irradiated ground beef.

Key Words: irradiated, ground beef, garlic and onion
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M173 Angiostatin-like peptides in milk: Potential development for
dairy products capable of cancer prevention. E. Stefanutti* and R.
Jiménez-Flores, California Polytechnic State University, San Luis
Obispo.

Angiogenesis, the development of new blood vessels from pre-existing
vascularization, represents one of cancer’s hallmarks. Blood supply is
essential for a tumor to progress toward a malignant condition since
this allows the delivery of nutrients and oxygen necessary to support
cancerous cells’ growth as well as entrance into the circulation causing
metastasis to arise. Study on angiogenesis inhibitors has shown promis-
ing results on animal models. Blocking cancerous cells’ blood access
resulted in a reduction on primary tumor size and number of metastatic
colonies. One of the peptides that showed interesting results on this
study was angiostatin, the internal fragment of the fibrinolytic enzyme
plasminogen in blood. It is well known that bovine plasminogen gets
transferred into milk during lactation. The objective of this research
was to investigate enzymes capable of releasing the antiangiogenic
peptide from bovine plasminogen and compare the anticancer activity
of the fragment with that of human angiostatin. We tested enzymes such
as Lactobacillus (L. casei, L. reuteri, L. acidophilus) and Bacillus (B.
subtilis, B. cereus, B. coagulans) originated proteases, Bacillus poly-
myxa metalloprotease dispase as well as elastase. Techniques such as
SDS-PAGE, column chromatography, MALDI-TOF, and Western blot
were utilized. After hydrolysis, results from electrophoresis showed
bands in the molecular range of 37 kDa, which were confirmed through
sequence analysis to belong to the kringle 14 region of plasminogen.
Test for anticancer activity on melanoma and colon malignant cells,
demonstrated a reduced proliferation of cancerous cells for samples
treated with angiostatin and plasminogen; interestingly highest inhibi-
tion was obtained for treatments from bovine sources. We believe that
these results represent a starting point for future development of novel
dairy products capable of cancer prevention.

Key Words: plasminogen, angiostatin, proteases

M174 The effect of different inulin types on the formation of rennet-
induced gels. A. Foo*, A. R. Hill, and M. Corredig, University of
Guelph, Guelph, Ontario, Canada.

The objective of this research was to determine the effect of the prebiotic
fiber inulin on rennet induced gelation of skim milk, and to determine
the potential for utilization of inulin in rennet cheese applications. Four
chicory inulin types (CLR, ST, XL, and HPX) with different degree of
polymerization (DP) were studied. Inulin was added to untreated milk
at concentration up to 3% (w/v) and the rennet-induced gelation was
followed using dynamic oscillatory rheology and confocal microscopy.
Experiments were performed in triplicates and differences were deter-
mined statistically using 2-way ANOVA and Tukey (P < 0.05). Gelation
time, gel stiffness and strain at break changed depending on type and
concentration of inulin. XL, and HPX (high DP molecules) significantly
increased gelation time at 2 and 3% compared with the control sample.
All inulin-fortified gels were stiffer and were less brittle than control
milk gels. Rennet-induced gels containing 0.02% FITC were observed
after 3h incubation at 30°C with confocal laser scanning microscope,
and results showed that type and concentration of inulin affected the gel
structure formation. Low DP inulins (CLR and ST) produced similar
structures as control, while high DP inulins (XL and HPX) produced
more branched structures. The degree of branching seemed to increase
with concentration. Syneresis was tested after gel formation at 3h. CLR

and ST fortified gels had almost identical syneresis rates as control, while
XL and HPX fortified gels showed slower syneresis rates, especially at
3% inulin concentration. A modified HPLC method using an evapora-
tive light scattering detector was used to analyze the amount of inulin
present in the whey. Majority of CLR and ST (~90 + 2-4%) were loss
into the whey, while XL and HPX retained ~50 + 2-4% in gels. The
results indicated that high DP inulins were more retained in the gel than
low DP inulins, but they also affected the gelling properties of caseins
and network formation.

Key Words: inulin, rennet curd, rheological properties

M175 Impact of temperature and fat content on bleaching of liquid
whey. M. A. D. Listiyani*!, R. E. Campbell!, R. E. Miracle!, D. M.
Barbano?, and M. A. Drake!, \North Carolina State University, Raleigh,
2Cornell University, Ithaca, NY.

The use of whey protein as an ingredient in foods and beverages is
increasing, and thus demands for colorless and mild tasting whey
protein are also rising. Bleaching is commonly applied to fluid colored
cheese whey to decrease color, and different temperatures and bleach
concentrations are applied. The objectives of this study were to compare
the effects of hot and cold bleaching and the point of bleaching (before
and after fat separation) on bleaching efficacy and volatile components
of liquid Cheddar whey. Liquid colored Cheddar whey was produced
in triplicate and pasteurized. Part of the whey was collected (no separa-
tion, NSE) and the rest was subjected to fat separation (FSE). NSE and
FSE whey were then subdivided and bleaching treatments (benzoyl
peroxide (BPO) 50 or 100 mg/kg and hydrogen peroxide (HP) 250 or
500 mg/kg) at 68C for 30 min or 4C for 16 h were applied. Control
NSE and FSE with no added bleach were also subjected to each time
temperature combination. Volatile compounds from wheys were evalu-
ated by gas chromatography mass spectrometry (GCMS) and norbixin
(annatto) was extracted and quantified to compare bleaching efficacy.
Proximate analysis, including total solids, protein, and fat content
were also conducted. Liquid whey subjected to hot bleaching at both
concentrations of HP or 100 mg/kg BPO had significantly higher lipid
oxidation products (aldehydes) compared with unbleached wheys, 50
mg/kg BPO hot-bleached whey, or cold-bleached wheys. Fat separa-
tion had no impact on the relative abundance of volatile lipid oxidation
products (P > 0.05). Wheys bleached with BPO had lower norbixin
recovery compared with wheys bleached with HP (P <0.05). HP bleach-
ing efficacy was decreased at 4C compared with 68C (P < 0.05), BPO
bleaching efficacy was not impacted by temperature (P > 0.05). These
results suggest that fat separation has no impact on bleaching efficacy
or lipid oxidation and that hot bleaching may result in increased lipid
oxidation in fluid whey.

Key Words: whey, bleach, flavor

M176 Bleaching liquid Cheddar whey using ultraviolet radiation. E.
J. Kang* and M. A. Drake, North Carolina State University, Raleigh.

Two of the desirable attributes of whey protein (WP) are a neutral color
and bland flavor. The residual annatto colorant from Cheddar cheese
production, therefore, has to be removed by bleaching. Currently, in the
United States, hydrogen peroxide and benzoyl peroxide are the only
bleaching agents approved to bleach colored whey. Recent studies have
demonstrated that peroxide bleaching can negatively impact WP flavor.
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Alternative bleaching methods may be valuable to the dairy industry. The
objective of this study was to investigate the efficacy of UV radiation
on bleaching of liquid Cheddar whey. Fluid colored Cheddar whey was
manufactured on duplicate occasions. Following pasteurization and fat
separation, whey was subjected to UV radiation for 30, 60, 90 or 120
min or cooled with no bleaching (control). The UV reactor consisted
of a stainless steel feed tank (4 L), peristaltic pump, and a UV reactor.
A 385 mm length low pressure mercury lamp was enclosed in a 24 mm
diameter glass tube inside the stainless steel UV reactor. This UV reactor
had a 151 mL working volume. Liquid whey circulated through the UV
reactor, back into the feed tank and then re-circulated while the feed
tank was held at 60°C. Wheys were then subjected to norbixin extraction
and quantitation to measure bleaching efficacy. Control Cheddar whey
with no UV treatment had 4.12 ppm of norbixin. Whey exposed to UV
radiation for 30, 60, 90 or 120 min had 0.65ppm, 0.39ppm, 0.52ppm,
and 0.37ppm norbixin, respectively. Norbixin decreased (P < 0.05)
compared with control whey when exposed to UV light for 30 min;
but increasing time up to 2 h did not increase the bleaching effect (P >
0.05). Overall norbixin concentration in fluid whey was reduced 84~91%
when treated with UV radiation. UV radiation may be an alternative to
peroxide bleaching of fluid whey.

Key Words: UV radiation, liquid whey, bleach

M177 Development and analysis of a dairy-based nutrient dense gel
food rich in milk bioactives. M. Cleveland* and R. Jiménez-Flores,
California Polytechnic State University, San Luis Obispo.

Milk products are a rich source of nutrients and bioactive compounds
beneficial to human health. Some of these include immunoglobulins,
phospholipids, casein and whey proteins and peptides, and components
of the milk fat globule membrane (MFGM). These products although
originally in milk, can be found in higher concentrations in other prod-
ucts, such as colostrum, buttermilk, and whey protein powders. Addition
of ingredients such as probiotics add additional value and are apt to be
easily incorporated into a dairy system due to their natural residence in
milk. The application of dairy ingredients in product development has
great potential to create a strong nutrition delivery system with benefits
beyond those of fluid milk. Exploitation of dairy ingredients in this way
is economical and promotes use of products that still have untapped
potential in the marketplace. Development of dairy-based ready-to-eat
foods is an excellent way to provide a rich source of the aforementioned
milk bioactives. These products would serve as a compact, convenient
source of energy and specialized nutrition. The health benefits include
immune system development and function, stimulation of gastrointesti-
nal function, and probiotic activity. We have created and biochemically
analyzed a dairy-based high nutrient density gel food. It has a pleasing
sensory profile, provides significant whey protein, and due to its ingredi-
ent profile is an excellent source of milk bioactives. The protein quality
and quantity were designed to promote satiety and healthy muscle mass.
We have analyzed the gel for immunoglobulin concentration (ELISA),
phospholipid content (HPLC method), probiotic survival and binding
preference to phospholipids, and basic macronutrient content (FTIR).
The results of these assessments show a significantly higher level of milk
bioactivity in the gel than in an equivalent gram quantity of fluid milk.
From our studies, we conclude that we have created a highly valuable,
convenient dairy-based nutrition delivery system with potentially great
health benefits. Future work includes design of large-scale manufacture
and studies of bioactivity in cell culture.

Key Words: milk bioactives, nutrition, dairy foods

M178 Identification of bioactive peptides derived from fermentation
of organic milk. ~ S. R. Pritchard*, M. Phillips, and K. Kailasapathy,
University of Western Sydney, East Richmond, New South Wales,
Australia.

The aim was to identify peptides isolated from bacterial fermentations
of organic milk that may have antimicrobial, antihypertensive and
antioxidant properties. Organic milk was fermented in duplicate with
Lactobacillus acidophilus LAFTI L10, Lactobacillus casei 2603, Lac-
tobacillus rhamnosus 2625 (2, 6 and 9 d) and Lactobacillus helveticus
(10% v/v) (2, 4 and 6 h). The pH was adjusted to 4.6 and soluble and
insoluble peptide fractions were extracted by centrifugation followed by
filtration. The extracts were screened for the presence of antimicrobial,
antihypertensive and antioxidant activity. All analysis was carried out
in triplicate. Antioxidant activity was measured by the inhibition of the
free radical 1, 1-diphenyl-2-picrylhydrazyl (DPPH). The soluble frac-
tions had the greatest inhibition of DPPH compared with the insoluble
fractions. The peptides extract that inhibited DPPH the greatest were
derived from organic milk fermented by L. rhamnosus for 6 d (42.83% +
1.26 standard deviation (SD)), followed by the peptide extracts derived
from milk fermented by L. helveticus for 2 h (34% + 3.45) and L. helve-
ticus for 4 h (32% + 0.45). Antimicrobial peptides were determined by
inhibition of 3 bacteria namely Escherichia coli ATCC 8739, Bacillus
cereus ATCC 11778 and Staphylococcus aureus ATCC 6538. Overall, E.
coli was inhibited the greatest by soluble peptide fractions including the
peptide extracts derived from organic milk fermented by L. acidophilus
for 9 d (108.38% + 8.85 SD), with L. rhamnosus for 6 d (101.13%
+ 1.95) and with L. casei for 9 d (90.04% + 3.52). Antihypertensive
activity was determined by the inhibition of the angiotensin-converting
enzyme (ACE) using RP-HPLC to detect the amount of hippuric acid
produced. Overall, the soluble fractions had the lowest IC50 values. The
peptide extract derived from organic milk fermented for 9 d by L. casei
had the lowest IC50 value (0.124mg/ml + 0.008 SD). This research has
shown that peptide extracts derived from fermented organic milk have
antimicrobial, antihypertensive and antioxidant properties.

Key Words: bioactive peptide, milk, fermentation

M179 Increasing stringiness of low fat mozzarella cheese using
polysaccharides.  E. N. Oberg*!, K. M. Larsen!, D. A. Irish!, M.
M. Motawee>!, and D. J. McMahon!, ' Western Dairy Center, Utah
State University, Logan, *National Organization for Drug Control and
Research, Cairo, Egypt.

Removing fat from mozzarella cheese decreases fiber formation because
protein strands fuse together during stretching and extruding. This study
examined the ability of polysaccharides to act as fat mimetics and aid
in fiber formation in manufacture of string cheese. Low fat mozzarella
cheese curd made from 273 kg of 0.7%-fat milk was salted at a rate of
10 g/kg then divided into 2.7-kg batches that were hand-stretched in 5%
(wt/wt) hot brine (80°C) and formed into a homogeneous mass. The hot
cheese was hand mixed with a hot (80°C) polysaccharide slurry and then
placed into a small piston-driven extruder and cheese forced through a
16-mm die to form the string cheese and cut manually into about 15-cm
lengths. Cheeses were analyzed for fat, salt, pH, and moisture. After
1 wk of storage at 4°C, extent of stringiness was measured by pulling
apart the cheese longitudinally, visually observing and photographing
size and appearance of individual strings of cheese, and measuring their
length. In one trial, 3 starches (waxy corn, waxy rice, and instant tapioca
starches) were tested using 8% (wt/vol) slurries at a ratio 7% (wt/wt)
of stretched curd. Waxy rice and waxy corn starches did not mix well
with hot cheese and in a second trial, xanthan gum and guar gum slur-
ries were added at a ratio of 2% (wt/wt), and polydextrose and instant
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tapioca starch added at 7%. In the control low fat cheese there was no
apparent fiber formation and the cheese was homogeneous in texture.
All cheeses made with added polysaccharides had substantial fiber
formation and were more similar to regular commercial string cheese.
Low fat cheese with added xanthan gum had the most pronounced fiber
formation with the longest strings (i.e., the full length of the cheese stick)
and best string separation. Adding polydextrose produced cheese with
the least string formation and was only slightly better than the control.
Overall, extent of stringiness was greatest immediately after extrusion
and tended to decrease during storage with string diameter increasing
and string length decreasing.

Key Words: mozzarella, string cheese, low fat

M180 Enrichment of low fat Cheddar cheese with dietary fiber. R.
Wadhwani*, D. J. McMahon, and D. A. Irish, Utah State University,
Logan.

Dietary fiber intake of 20 to 35 g/d is recommended for lowering coro-
nary heart disease, cancer, and other health benefits such as satiety and
improved digestion. However, the average American daily intake is only
12 to 18 g/d. Fiber intake can be increased by enriching more foods and
this study examines the feasibility of enriching low fat Cheddar cheese
(6% fat) with dietary fibers and their effect on cheese organoleptic
acceptability. Low fat Cheddar was made and stored for 15 d, then com-
minuted to 1.5 mm particle size. Then, inulin, pectin, polydextrose, or
resistant starch were mixed into 1.82 kg batches of comminuted cheese
at 50 g/kg with or without addition of 50 g/kg of water. The comminuted
batches were then repressed individually in cheese molds, vacuum
packaged and stored at 4°C. All cheese samples were analyzed at 90 d
for composition and fiber was calculated by difference. Texture profile
analysis was performed at 90 and 180 d of storage. Sensory flavor analy-
sis was performed at 180 d with a full fat Cheddar cheese comparison.
Chewiness was evaluated by counting the number of bites before swal-
lowing cheese. No liquid expulsion from repressed cheese mixed with
fiber was observed which resulted in 100% retention of fiber in cheese
except for polydextrose which experienced liquid expulsion of < 0.5%.
When added with water, cheese mixed with inulin or pectin resulted
in better knitting and uniform mixing of cheese particulates which was
confirmed by increased cohesiveness from 0.48 to 0.65 for inulin with
water and 0.50 for pectin with water. Hardness for inulin (46.41N) and
pectin (55.87N) cheeses were significantly lower than non-repressed
control cheeses (80.94N) and chewiness was also significantly reduced
from 44.18N to 12.45N. Polydextrose and resistant starch cheese were
poor in appeal and lacked smooth texture. Chewdown method showed
that full fat cheese and comminuted cheeses required 12 bites before
swallow whereas non-comminuted cheese control was reported 24 bites
by trained panel which is clearly double the number. This study indicated
a feasibility to enrich comminuted low fat cheese with fiber contributing
to better texture and no impact on overall flavor.

Key Words: fiber, Cheddar, texture

M181 Development of a rapid method for determination of lactose in
process cheese using blood glucose meter. A. C. Biswas*, J. Amam-
charla, and L. E. Metzger, Midwest Dairy Foods Research Center, Dairy
Science Department, South Dakota State University, Brookings.

The lactose content can influence the functional and textural attributes
of process cheese (PC). Hence, the development of a rapid and accu-
rate method for determination of lactose in PC will be beneficial to
the industry. Previously, a blood glucose meter method (BGMM) was
developed for the determination of lactose in model solutions and raw

milk. The current objective was to modify the BGMM for the determi-
nation of lactose in PC. The previous method was modified by utilizing
a phosphate buffer to dilute the sample and used a new generation of
glucose meter for analysis. For sample preparation, 1 g of PC was added
to 20 g of 0.01 M phosphate buffer (pH 7.4) and mixed vigorously at
60°C. Five milliliters of the mixture was transferred to a test tube, and
0.01 mL of p-galactosidase was added. The solution was incubated at
40°C for 10 min to hydrolyze the lactose into glucose and galactose,
and then analyzed for glucose in duplicate using the ReliOn Confirm
glucose meter and its compatible test strips. To evaluate the variation
between different test strip lots, 4 lots of test strips were utilized. For
all 4 lots of test strips an individual calibration curve was developed
using PC with known lactose concentrations between 3.2 and 8.2%. A
universal calibration curve was also computed by pooling the data from
all 4 lots of test strips. A sample of the original dilution of PC and buffer
was also analyzed for lactose using an HPLC based method. The new
rapid method was validated using 10 PC. The slopes and intercepts of
individual calibration curves ranged from 1.23 to 1.37 and from —105
to —60, respectively. The slope and intercept of the universal curve
were 1.32 and 88, respectively. The mean absolute bias was found to
be between 0.11 — 0.32% for individual calibration and 0.15 — 0.24%
for the universal calibration curve. The observed moderately high bias
could be caused by variability in the test strip lots and intrinsic com-
ponents of PC. Overall the novel rapid method is promising. However,
modifications in sample preparation and calibration need to be developed
to improve the method.

Key Words: lactose, glucose meter, process cheese

M182 Monitoring changes in the non-casein nitrogen fraction of raw
milk during storage using casein/fat standardizer (CFS). P. Salunke*,
J. Amamcharla, and L. E. Metzger, Midwest Dairy Foods Research
Center, South Dakota State University, Brookings.

Prolonged storage at refrigerated temperatures causes changes in the
nitrogen distribution of raw and pasteurized milk. An increase in the
non-casein nitrogen (NCN) fraction during storage is the result of psy-
chrotrophic microorganisms and proteolytic enzymes. This phenomenon
has direct implications on both cheese yield and quality. The Casein-
Fat-Standardizer (CFS; Tetra Pak CPS, MN and Metron Instruments,
OH) is being used as an on-line tool for standardizing the casein and
fat of cheese milk. CFS uses a patented Brewster analysis method of
laser light scattering to measure the casein and fat in the cheese milk.
The objective of this study was to determine if the CFS can be used to
follow the increase in the NCN fraction of cheese milk during refriger-
ated storage. Four raw milk samples (1 L) were collected immediately
after milking. Each of the 4 samples was divided into 6 sub-samples
and stored at 4°C. On each experimental day (for 6 consecutive days),
one of the 6 sub-samples was withdrawn and tempered to 40°C. The
sample was analyzed for fat, total protein (TP) and NCN in triplicate
using the respective standard methods. The sample was also analyzed
using the CFS to measure the casein and fat. It was found that there
was no significant (P > 0.05) effect of storage time on the TP and fat
of raw milk as analyzed by the standard methods. However, the NCN
fraction of milks significantly (P < 0.05) increased during the storage
period leading to a significant (P > 0.05) decrease in casein content
after 2 d of storage. Similarly, the casein content analyzed by the CFS
also showed significant (P > 0.05) differences after 3 d of refrigerated
storage. The fat content measured in CFS also showed a significant (P>
0.05) decrease from d 0 to d 1, but showed no significant (P < 0.05) dif-
ference between the remaining storage period. Paired #-test comparison
between the standard methods and CFS measured fat and casein showed
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no significant differences for casein (P =0.76) and fat (P =0.72). These
results indicate that the CFS instrument is capable of monitoring changes
in the NCN content of milk during refrigerated storage.

Key Words: NCN, raw milk storage, CFS

M183 Impact of xylitol on the functional properties of low fat process
cheese. A Kommineni*, J] Amamcharla, and L. E. Metzger, Midwest
Dairy Foods Research Center, South Dakota State University.

Process cheese is a dairy food made by blending natural cheese, salt,
emulsifying salts and other dairy and non dairy ingredients, and heating
with continuous agitation to produce a homogeneous product. Due to
increased health concerns the demand for low fat products has increased.
Fat is a critical component of process cheese and plays an important role
in its functional characteristics. Reducing or lowering the fat content of
process cheese results in poor functional properties. The objective of
the current study was to evaluate the effect of xylitol on the functional
properties of low fat PC. Three different low fat PC formulations were
made with 0%, 2% and 4% xylitol. All PC formulations contained 5%
fat and 55% moisture and each treatment was manufactured in triplicate.
Rheological characteristics including elastic modulus (G'), Viscous
modulus (G") and Temperature at Tand = 1 were determined using
Dynamic Stress rheometry (DSR). The DSR was carried out at 1.5Hz
frequency and 400 Pa stress levels using a temperature sweep from 200C
to 900C. The hardness of the samples was also determined with texture
profile analysis (TPA). Compositional analysis indicated that all treat-
ments had a similar fat, protein, and moisture content. The elastic (G')
and viscous (G”) modulus results obtained with DSR decreased with
increasing xylitol addition. The meltability index temperature was not
significantly (P > 0.05) different between all treatments. TPA analysis
demonstrated that xylitol addition significantly (P < 0.05) decreased
the hardness of low fat process cheese. Based on the results obtained
with DSR and TPA this study has demonstrated that xylitol addition
improves the functional properties of low fat PC.

Key Words: process cheese, low fat, xylitol

M184  Application of salt whey in process cheese food made from
young Cheddar cheese containing exopolysaccharides. O. Janevski*,
A. N. Hassan, and L. Metzger, South Dakota State University, Brook-
ings.

The objective of this study was to utilize salt whey in making process
cheese food (PCF) from young (3-week-old) Cheddar cheese. To maxi-
mize the level of salt whey in process cheese, low salt (0.6%) Cheddar
cheese was utilized. Since salt reduction causes undesirable physico-
chemical changes during extended cheese ripening, young Cheddar
cheese was used in making process cheese. An exopolysaccharides (EPS)
producing culture (JFR) was used to reduce rigidity and improve melt-
ability of young Cheddar cheese. A non-EPS-producing culture (DVS)
was applied in making the control cheese. To obtain similar composition
in the EPS-positive and negative Cheddar cheeses, the making protocol
was modified in the later cheese to increase its moisture level. The com-
position of Cheddar cheese was determined and used to formulate the
corresponding PCF (JFR-PCF and DVS-PCF). Three-week-old Cheddar
cheese containing 41.4% moisture, 31% fat, and 21.2% protein, was
shredded, and stored frozen until used for PCF manufacture. No dif-
ferences in pH and level of water-soluble nitrogen were seen between
the EPS-positive and negative Cheddar cheeses. The utilization of low
salt Cheddar cheese allowed up to 13% of salt whey containing 9.1%
salt to be used in process cheese making. The preblend was mixed in
the Rapid Visco Analyzer (RVA) at 1000 rpm, heated at 95°C for 3

min, and process cheese was transferred into copper cylinders, sealed
and kept at 4°C. Process cheese contained 43.28% moisture, 23.7% fat,
18.9% protein, and 2.1% salt. No difference in composition was seen
between the JFR-PCF and DVS-PCF (P > 0.05).The texture profile
analysis showed that JFR-PCF was softer, and less gummy and chewy
(P <0.05) than DVS-PCF. The end apparent viscosity and meltability
in JFR-PCF were higher (P < 0.05) than those in DVS-PCF, whereas
the emulsification time was shorter (P < 0.05) in the former cheese.
In conclusion, process cheese, containing up to 13% salt whey, with
improved textural and melting properties could be made from young
EPS-positive Cheddar cheese.

Key Words: process cheese, salt whey, exopolysaccharides producing
cultures

M185 Prediction of water activity of natural cheese using a model
cheese system. J. Grummer* and T. C. Schoenfuss, University of
Minnesota, St. Paul.

The ability to predict the water activity of natural cheese in modified
formulas is critical in developing products such as reduced or low
sodium cheese. In published attempts to develop reduced sodium
cheese, replacement salts have been added at levels too low to create
the equivalent microbial and enzymatic stability of full sodium controls.
The objective of this study was to develop a model system that could
be used to measure Aw directly to verify samples formulated using
predictive equations. Flour, butter and water were blended at levels
that represented typical solids, fat, and water levels in Cheddar cheese.
Predictive equations were used to calculate the levels of the various salt
replacers needed to achieve the same water activity as samples with
600 mg sodium/100g. Sodium chloride and salt replacers (potassium
chloride, modified potassium chloride (Nu-tek Products, Minnetonka,
MN), magnesium chloride hexahydrate, and calcium chloride dehydrate)
were added to the model blends to produce cheese with less than 300 mg
sodium/100g of cheese. The measured water activities did not match the
predicted values in some cases. This could have been due to differences
in purity and moisture levels between the salts or the solubility of the
salts at the percent moisture tested. The discrepancy demonstrated the
benefit of using this model system for direct testing of water activity in
a model system before producing batches of cheese.

Key Words: water activity, prediction, cheese

M186 Optimization of a CO, injection method for increasing the
permeate flux in cold microfiltration of skim milk. T.J. Tan*, A. Sauer,
and C. I. Moraru, Cornell University, Ithaca, NY.

Cold microfiltration (MF) was proven effective for microbial removal
from skim milk. One of the challenges associated with MF is the low
permeate flux, caused by fouling. To address this, a CO, injection
technique capable to counteract membrane fouling was developed and
optimized. The experimental MF unit consisted of a feed tank connected
to a variable-speed centrifugal pump, a tubular heat exchanger and a
tubular ceramic membrane of Tami design, placed inside a stainless steel
housing. The membrane had a nominal pore size of 1.4 um and total
membrane area of 0.35 m?. Three portable CO, injection ports were
attached to the membrane housing. The combinations tested included: no
CO, injection (control), 1 port, and 3 ports. Four combinations of CO,
injection frequencies and durations were tested: no injection (control),
60s frequency with 2s duration (60s/2s), 60s frequency with 1s duration
(60s/1s), and 120s frequency with 1s duration (120s/1s). The MF experi-
ments were performed at a temperature of 6°C, a cross-flow velocity
of 7 m/s and a transmembrane pressure of 83 kPa. A data acquisition
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port was used to collect the temperature, pressure and permeate weight
data; the latter was then used to calculate the permeate flux. In all runs,
permeate flux showed an initial rapid decrease followed by a long and
gradual decline. A series of 45min experiments were first performed.
At similar water flux values of the membrane (1500 £ 50 L/m’h), the
combination of 3 ports with 120s/1s produced the highest flux (46.09
L/m?h at 45min) followed by 3 ports with 60s/1s (41.32 L/m?h) and
3 ports with 60s/2s (39.41 L/m”h). Three hour experiments were then
conducted: without injection (control), and with optimal CO, injection
(3 ports, 120s/1s). After 3 h, the flux for the control was 26.36 +3.38 L/
m?h, while for the optimized CO, injection experiment, a flux of 33.65 +
3.68 L/m?h was obtained. In addition, a smaller drop in flux was observed
for the CO, injection experiment (23% after 3h) as compared with the
control (31.5% after 3h). The developed method is effective and can be
used to increase the flux in microfiltration applications.

Key Words: microfiltration, fouling, CO, injection

M187  Polysaccharide addition to lowfat Cheddar cheese to
improve texture. R. Kumar* and T. C. Schoenfuss, University of
Minnesota, St. Paul.

Fat plays a role in cheese texture by acting as a plasticizer and inhibit-
ing cross-linking between protein chains. Reductions in fat to produce
lowfat cheese (less than 3 g fat/50 g cheese) results in texture defects.
The objective of this study was to improve the texture of lowfat cheese
by incorporating a polysaccharide gel as a filler to disrupt protein
cross-links. Polysaccharides examined were alginate, xanthan, pectin,
carageenan (Danisco USA Inc., New Century, KS) and Novagel RCN
15 (FMC Biopolymer, Philadelphia, PA). The level of polysaccharide
needed to produce a soft gel was mixed with whey protein concentrate
(Avonlac 180, Glanbia Nutritionals, Monroe, WI) on a high shear mixer.
The gel (calculated at 10% of the pressed cheese if all was retained)
was homogenized (Niro panda, GEA, Hudson, WI) at 160 bar with all
the cream and a portion of the skim milk. It was then blended with the
remaining skim. Control lowfat cheese was made with homogenized
cream without polysaccharides. The cheesemaking procedure used a
stirred curd method with pre-acidification to pH 6.2, and a final curd
pH of 5.7 at salting. Curds were pressed in 0.7 kg Wilson-style hoops
overnight. Cheeses were evaluated at 2 mo of age by sensory and texture
profile analysis. Untrained panelists were instructed to place cheese
samples (treatments and controls presented blindly) spatially on a 61 x
61 cm sheet of paper based on differences they perceived in texture and
flavor. The distance of each sample from a full-fat sample was measured
in cm. Novagel and pectin treatments were placed significantly closer
(P <0.05) to the full fat cheese than low fat control. Samples measured
on a TA.XT-Plus Texture Analyzer (Texture Technologies, Scarsdale,
NY) showed pectin and carageenan samples were significantly lower in
percent energy recovered (P < 0.05) than lowfat control. Moistures of
the lowfat samples were not significantly different, (52 to 54%). It was
concluded that pectin, carageenan and Novagel had a positive effect on
cheese texture using this method.

Key Words: lowfat, Cheddar, polysaccharides

M188  Effect of concentration and temperature on the rheological
properties of 95% serum protein (SP) reduced micellar casein con-
centrates (MCC).  A. Sauer*, C. Beliciu, and C. 1. Moraru, Cornell
University, Ithaca, NY.

The use of casein preparations obtained by membrane separation is
receiving increasing interest from the dairy industry, as well as other
industries. Currently, there is a lack of knowledge regarding the flow

behavior of these protein concentrates under various processing condi-
tions such as temperature and shear. This work focused on evaluating the
rheological properties of micellar casein and on understanding how they
are affected by concentration, temperature and shear. MCC with 95%
SP reduced were obtained from skim milk by microfiltration followed
by spray drying. MCC preparations of concentrations ranging from 5%
to 12.5% were obtained by dispersing the MCC powders in deionized
water, under vigorous stirring. Large amplitude and small amplitude
rheological analyses were performed to evaluate the viscosity and flow
behavior, as well as the network structure of these protein preparations.
Steady shear experiments at temperature ranging from 0C to 80C were
performed using an ARES strain controlled rheometer (TA Instruments).
The viscosity vs. shear rate curves were used to evaluate the effect
of shear on viscosity, and apparent viscosity at a shear rate of 100s-1
was used to make direct comparison between various concentrations
and temperature conditions. All protein preparations displayed a shear
thinning behavior, which was more pronounced as casein concentration
increased. The apparent viscosity of MCC increased exponentially with
casein concentration and decreased with temperature. The dependency
of apparent viscosity on temperature followed an Arrhenius relationship.
The activation energy for viscous flow (Ea) in the Arrhenius relationship
increased with concentration. Ea values of 21280 kJ/mol, 26730 kJ/
mol and 40167 kJ/mol were obtained for MCC concentrations of 5%,
7.5% and 10%, respectively. The relationships developed will allow
the prediction of rheological properties under desired temperature and
concentration conditions, which will provide the dairy and food industry
with critical rheological data necessary for developing applications of
micellar casein preparations.

Key Words: micellar casein, rheology, viscosity

M189 Formation of bacterial biofilms on spiral wound reverse osmosis
whey concentration membranes and its influence on retentate qual-
ity. M. Avadhanula*, A. C. Biswas, S. Anand, and A. Hassan, Midwest
Dairy Foods Research Center, Dairy Science Department, South Dakota
State University, Brookings.

Fouling is a major operational hurdle in the membrane processing of
whey. In addition to the deposition of organic matter, bacterial biofilm
formation on membranes may play a role in their reduced performance.
The present investigation was conducted to study the formation of bacte-
rial biofilms on spiral wound, reverse osmosis (RO) whey concentration
membranes using the standards plate counting technique. Membrane
cartridges from a commercial whey RO system were drawn at intervals
of 2 mo up to a total duration of 12 mo to evaluate the effect of membrane
aging on biofilm formation. Swab samples were taken from 1x1cm?
membrane pieces drawn randomly from each cartridge. Counts of dif-
ferent bacterial groups were monitored in the feed, retentate and on the
surface of membranes using selective media. The results confirmed the
presence of multispecies bacterial biofilms on the whey RO membranes.
Considerable variations were noticed in the distribution pattern of bacte-
rial constituents in biofilms as the membranes aged. The average colony
forming units (cfu/cm?) for mesophiles, coliforms, lactic acid bacteria,
staphylococci, and B-hemolytic colonies were 1.16, Nil, 0.78, 0.72, and
1.26 on the 2 mo old membrane, 4.11, 3.15, 4.05, 1.4, and 3.0 on the
6 mo old membrane, and 3.86, 2.38, 4.04, 1.91 and 2.86 on the 12 mo
old membrane, respectively. The average log count (cfu/ml) in the feed
whey was 5.44, which increased to 7.67 at the end of a 24 h cycle. In
comparison to that, the average retentate count (cfu/ml) increased from
log 5.30 to log 7.93. The higher increase in the retentate counts than that
in the feed may be due to contamination from the membrane biofilms.
This study provides a qualitative analysis of bacterial constituents of the
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biofilm consortia obtained from whey concentration membranes from
active industrial processes and its influence on retentate quality.

Key Words: whey retentate, reverse osmosis membrane, multispecies
biofilm

M190 Thermal aggregation of whey proteins in the presence of but-
termilk. M. Saffon*!, M. Britten?, and Y. Pouliot', \STELA Dairy
Research Center, Institute of Nutraceuticals and Functional Food
(INAF), Université Laval, Québec, QC, Canada,*Food Research and
Development Center (FRDC), Agriculture and Agri-Food Canada, St-
Hyacinthe, Québec, Canada.

Reincorporating heat-denatured whey proteins in cheese milk is
widely used in the cheese industry. The use of buttermilk is however
limited because it increases cheese moisture. It was hypothesized that
a co-denaturation process involving a mixture of whey and buttermilk
proteins increases the use of buttermilk in cheesemaking. In prelimi-
nary experiments, mixed dispersions were prepared from powdered
concentrates acidified to pH: 4.6; 5.4 and 6.2 using HCI 1N and heated
at 2 temperatures (80°C and 90°C). From these trials, heating the mixed
dispersions to 90°C and pH 4.6 showed the best results and this condi-
tion was chosen to test different ratios of whey to buttermilk protein.
Cheese whey and buttermilk were concentrated by ultrafiltration up to

9.5% (w/v) protein content. Mixtures were heated to 90°C for 25min
(including come-up time). After cooling, samples were homogenized 5
times at 9500 psi. Aggregated material was separated by centrifugation
at 15000g for 20 min. Protein aggregation was calculated from protein
content in the supernatant and water holding capacity (WHC) was
determined on the pellet. Heat denaturation was also applied to protein
mixtures containing thiol blocker (N-ethylmaleimide) to understand the
impact of disulfide bonds on the formation of aggregates. All the heating
experiments were repeated 3 times, statistical analysis of the data was
performed using ANOVA and the results were considered significantly
when P < 0.05. Increasing temperature significantly increased protein
aggregation from 58% to 75% when heating temperature was raised
from 80°C to 90°C. Decreasing heating pH significantly decrease
WHC. Minimum WHC being observed at pH 4.6. Increasing the frac-
tion of buttermilk protein in the mixture increased significantly protein
aggregation and reduced WHC up to a ratio of 25:75 (78% and 1.80 g
water/g protein. The use of NEM significantly increased protein aggre-
gation by 6.2% and decreased WHC by 0.73 g water/g protein. Overall,
our results show that increasing buttermilk fraction resulted in higher
protein aggregation and lower WHC and suggest that disulfide bonds
are formed in the early stages of aggregation.

Key Words: cheese whey, buttermilk, aggregation
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M191 Assessment of tannin-free and tanniniferous legumes in lactating
dairy diets using continuous culture. C.M. Williams*!, C. M. Dschaak!,
J.-S. Eun!, J. W. MacAdam?, and A. J. Young!, \Department of Animal,
Dairy, and Veterinary Sciences, Utah State University, Logan,*Depart-

ment of Plants, Soils, and Climate, Utah State University, Logan.

Dual-flow continuous culture fermentors (700 mL) were used to deter-
mine the effects of feeding tannin-free (alfalfa and cicer milkvetch)
and tanniniferous (birdsfoot trefoils and sainfoin) legumes in lactating
dairy diets on in vitro methane production and ruminal fermentation
characteristics by mixed ruminal microbiota. We hypothesized that
methane and ammonia-N production would be reduced when alfalfa
hay was replaced by cicer milkvetch and tanniniferous legumes as main
forages in TMR diets. Fermentors were inoculated with filtered ruminal
contents and allowed to adapt to experimental diets for 6 d, followed
by 3 d of sample collection. All dietary treatments were formulated for
lactating dairy cows in early lactation. Five TMR diets were evaluated,
each containing a different forage source as hay: 1) alfalfa (ALF) as a
control, 2) cicer milkvetch (CMV), 3) Norcen birdsfoot trefoil (NBFT),
4) Oberhaunstadter birdsfoot trefoil (OBFT), and 5) sainfoin (SF). The
experiment was conducted as a 5 x 5 Latin square design, and all data
were analyzed using the MIXED procedure of SAS. Culture pH was
not influenced when replacing ALF with CMV, NBFT, and OBFT, but
increased when feeding SF (P <0.01). Ammonia-N concentration was
reduced when feeding CMV and SF (P < 0.01), but was not affected
when replacing ALF with NBFT and OBFT. Total VFA production and
acetate molar proportion were not influenced by treatments. However,
molar proportion of propionate increased by feeding CMV, NBFT, and
OBEFT (P < 0.01). Acetate to propionate ratio decreased in cultures
offered CMV and OBFT, but increased by SF when compared with
ALF (P < 0.01). Methane production, as measured in headspace gas,
decreased when replacing ALF with all other treatments (P=0.01). The
decrease of in vitro methane production when feeding cicer milkvetch,
birdsfoot trefoils, and sainfoin may make these forages suitable for
mitigating enteric methane emissions by lactating dairy cows, and
maintaining potential productive performance.

Key Words: tanniniferous legumes, continuous culture, methane

M192 Post treatment outcomes of clinical mastitis on commercial dairy
farms. C. Pinzén-Sanchez*, C. Hulland, and P. L. Ruegg, University
of Wisconsin, Madison.

The objective was to characterize 60 d outcomes after treatment of mild
(abnormal milk) and moderate (abnormal milk and abnormal udder)
cases of clinical mastitis (CM) occurring on WI farms (n = 4). Duplicate
milk samples were collected for microbiological analysis at onset of CM
(PRE) and 20 d later (POST). Cows were treated with an intramammary
product containing 125mg ceftiofur. Bacteriological cure (BCURE)
was defined as absence of pathogens in POST sample, whether or not a
causative pathogen was isolated in PRE sample. Recurrence (RECUR)
was defined when CM occurred after the milk withholding period. Per-
manence (PERM) was defined as cows remaining in the herd. Somatic
Cell Cure (SCCURE) was defined as SCC at first test after CM below
200,000 cells/ml. Effects of farm, DIM, parity, severity, PRE outcome,
BCURE, previous milk yield, previous SCC, previous occurrence of
CM and treatment duration were assessed using Chi-squared analysis
and logistic regression. Distribution of cases was: E. coli (14), Klebsiella
sp. (11), Enterobacter sp. (8), Serratia sp. (7), other gram neg. (3), Strep
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sp. (25), CNS (4); Staph. aureus (1); Staph. ag (1), other gram-positives
(9), and culture negative (60). The first case of CM was 8 times more
likely to result in BCURE compared with cases preceded by CM (P <
0.001). Cases that were culture positive were 3—5 times less likely to
experience BCURE as compared with cases that were culture negative
(P=0.05). Occurrence of a previous case of CM, parity, and DIM were
associated with the probability of RECUR (P < 0.04). Older cows and
cows in earlier lactation were more likely to RECUR. The odds of
RECUR were 5 times greater for the first case of CM as compared with
second or greater cases. Greater milk yield (P < 0.001) was the most
important predictor for PERM. Farm, severity, milk yield and BCURE
were associated with probability of SCCURE. SCCURE was more likely
to occur when cows presented mild symptoms of CM (Odds ratio = 20)
as compared with cows with moderate symptoms and cases that resulted
in BCURE were 29 times more likely to result in SCCURE.

Key Words: mastitis, dairy, treatment

M193 Assessment of prior grazing experiences on adaption to pasture
and performance of dairy heifers.  F. Lopes*!, D. K Combs!, P. C.
Hoffman!, N. M Esser!, and W. Coblentz>!, ' University of Wisconsin,
Madison, *USDA/ARS, US- Department of Agriculture/Agricultural
Research Service, Marshfield, WI.

The objective of this study was to evaluate how previous grazing
experience affects animal behavior on pasture. Animal behavior was
monitored in 32 Holstein (n = 21) and Holstein-Jersey (n = 11) year-
lings. Two heifer groups (n = 8 per group) had been exposed to pasture
from August through October 2008, while the other 2 groups had been
continuously housed in a bedding pack barn since weaning. All 4 groups
were housed in the same bedding pack barn from November 2008
until the start of the experiment. In June 2009, heifers were assigned to
one of 4 Italian ryegrass pastures. The experimental unit was paddock
and the experimental design was a randomized complete block. Each
group was allocated approximately 50kg pasture DM/head initially.
Animal activity was assessed by visual observation. The same person
recorded the activity of each heifer every 15 min from 0700h to1600h
during the first 5 d of the study. Heifer’s activities were categorized
as: walking, drinking water, grazing, lying down or standing but not
grazing. Behavior of heifers that grazed in 2008 initially differed from
those with no previous grazing experience. During the first day, heifers
with grazing experience spent more time grazing than heifers that had
no prior grazing experience (57 vs. 43% of the time, P < 0.05). By the
fourth day no difference between treatments group was observed. After
the first week, behavior was monitored every 2 weeks through August
2009 (7 periods, 2 consecutive days per period). After the initial week
on pasture, both groups spent approximately 60 percent of the time
grazing (60 vs. 59% of the time, P > 0.05). At the end of the grazing
season animal body weight was not different between experienced and
inexperienced animals (451 vs. 442 kg, P> 0.05). The data suggests that
prior grazing experience initially affected animal behavior on pasture.
Time spent grazing increased for both experienced and inexperienced
heifers over the first few days of the grazing period. Both groups of heif-
ers adapted to the pastures within one week and there was no evidence
that grazing behavior or weight gain were affected after the first week
of pasture adaptation.

Key Words: grazing, heifers, behavior
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M194 Seasonal variation of nutrients and in vitro dry matter degrad-
ability of forage hay. L. Shi*, N. Li, T. Shenkoru, W. Yang, S. McCo-
nahey, and T. Wuliji, University of Nevada, Reno.

Nutrient composition and digestibility change from season to season.
It is advantageous to determine which month of the growing season is
most nutritious for the forage hay production. The objective of this study
is to determine the seasonal variation in the feed composition and in
vitro dry matter degradability of forage hay harvested from the irrigated
pastures. The forage hay samples were collected at 3 intervals during the
growing seasons from the irrigated grazing pastures, namely for interval
I, IT and III respectively at the end of June, August and October on the
Rafter 7 Ranch, Yerington, Nevada. Organic matter (OM), ash, neutral
detergent fiber (NDF), acid detergent fiber (ADF) and crude protein
(CP) were estimated. The in vitro dry matter degradability (IVDMD)
was determined by incubating dried ground samples in tubes with cattle
rumen fluid (Tilley and Terry, 1963). The OM and CP of interval [ were
higher than II and III; Ash, NDF and ADF were increased from June (I)
to October (III), except NDF was lower in I than [ and I1I. But ADF was
remained the same for both I and II sampling intervals. The [VDMD was
significantly (P <0.05) higher for interval I than Il and III. The IVDMD
of interval IT was lower (P < 0.05) than III. Data of feed composition
were analyzed for mean and standard errors whereas data of [IVDMD
were analyzed for ANOVA and t Tests (LSD) procedures of SAS. The
results showed that forage hay nutrients and IVDMD estimates are
highest at June interval, which is also more suitable to produce a high
quality forage hay production from grazing pastures.

Table 1. Nutrient composition (mean+SE) and [IVDMD (%) of forage
hay from Rafter 7 Ranch, Yerington

Interval OM% ASH% NDF% ADF% CP% IVDMD%
1 89.2+0.01 10.8£0.01  52.3+0.19 33.7+0.44 15.7+0.14 66.3¢
1T 86.9+0.02  13.2£0.02  48.840.19 33.140.05 14.5+0.04 51.2*
111 83.6+0.01 16.4£0.01  58.4+0.33 40.1+0.38 12.2+0.03 53.6"

abeMean with a different superscript differs significantly at P < 0.05
in column.

Key Words: degradability, in vitro, forage hay

M195 Performance of Holstein heifers supplemented with probiot-
ics.  J. Graves*!, S. Hill', E. Suever!, B. Rude!, J. Brett?, and Y.
Vizzier-Thaxton?®, \ Department of Animal and Dairy Science, Mississippi
State University, Mississippi State, >College of Veterinary Medicine,
Mississippi State University, Mississippi State, >Department of Poultry
Science, Mississippi State University, Mississippi State.

Sixty (n = 12) Holstein heifers were used to evaluate growth and health
when supplemented with coccidiostat, mannanoligosaccharide (MOS)
or B-glucan in milk replacer. Calves were randomly assigned to one of
5 treatments at birth: CX (1 g/d Deccox), MOS (10 g/d MOS), B-g (0.5
g/d B-glucan), CX + MOS (1 g/d Deccox + 10 g/d MOS) and MOS
+ B-g (10 g/d MOS + 0.5 g/d B-glucan). Heifers received 3.8L milk
replacer (22% CP, 20% Fat) once daily until 6 wks of age, but remained
on trial for 56d. Calves were fed a non-medicated starter (18% CP) at
0.9 kg/d and increased by 0.9 kg/d when orts = 0. Orts were collected
and weighed daily and pooled by week within treatment. Calves had
ad lib access to clean water. At birth, calves were fed colostrum via
esophageal tube, weighed, and measured. Fecal and respiratory scores
were recorded daily; body measurements, blood and fecal samples were
collected weekly. Fecal samples analyzed for coccidia bi-weekly after
21d; at2, 4, and 8 wks fecal samples were analyzed for E. coli. Blood
samples were analyzed for CBC w/differential. There were no signifi-
cant differences in DMI (P < 0.93), FE (P < 0.95), ADG (P < 0.79) or
blood analysis (P > 0.10) among treatment groups. Given similar diets
fed, no changes in growth or intake were expected. No differences in
fecal or respiratory scores, CBC, or other health measures indicated that
supplementation with MOS, B-g, or a combination supported immune
function similarly to CX. Fecal shedding of E. coli was not different
across treatments (P < 0.23), however, orthogonal contrasts showed
greater E. coli from MOS + B-g (80.4 x 10* CFU/ul feces) compared
with B-g (23.2 x 10* CFU/ul feces; P < 0.04). There was also a trend
for calves fed MOS to shed more E. coli compared with the calves fed
B-g (70.3 vs. 23.2 x 10* CFU/ul feces, respectively, P < 0.06). E. coli
shedding decreased over time (114.6, 49.4 and 5.0 x 10* CFU/ul feces
at wk 2, 4 and 8, respectively; P <0.01).

Key Words: probiotics, growth, Holstein heifers
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M196  Effects of condensed tannins supplementation on ruminal
fermentation and lactational performance of dairy cows when fed high
or low forage diet. C. M. Dschaak*, C. M. Williams, M. S. Holt, J.-S.
Eun, and A. J. Young, Department of Animal, Dairy, and Veterinary
Sciences, Utah State University, Logan.

Alactating dairy trial was conducted to determine the influence of water-
soluble Quebracho extract containing approximately 75% condensed
tannins (CT; DM basis) with 99% solubility (Chemtan Company Inc.,
Exeter, NH) on intake, digestibility, ruminal fermentation, and lactational
performance of dairy cows. The cows were fed high forage (HF) or low
forage (LF) diet with forage to concentrate ratio of 59:41 and 41:59 on
DM basis, respectively. Eight lactating Holstein cows (DIM = 62 + 8.8)
were used, and 4 cows were surgically fitted with ruminal cannulas. The
design of the experiment was a double 4 x 4 Latin square with a 2 x 2
factorial arrangement of treatments, and each period lasted 21 d (14 d
of treatment adaptation and 7 d of data collection). Four dietary treat-
ments were tested: HF without CT (HF—CT), HF with CT (HF+CT),
LF without CT (LF—CT), and LF with CT (LF+CT). The Quebracho
extract was added to the HF+CT and the LF+CT diets at a rate of 3%
of dietary DM. Data were analyzed using the MIXED procedure of
SAS. Supplementing CT on HF diet decreased DM intake, but not on
LF diet. Digestibilities of DM and nutrients were not affected by CT
supplementation on HF and LF diets. Milk yield was not influence by
CT supplementation, but milk true protein decreased by supplementing
CT in HF diet. Milk urea N concentration decreased with CT supple-
mentation regardless of diet type, whereas efficiency of N use for milk
N production was not affected by CT supplementation. Supplementing
CT decreased total VFA production in HF and LF diets. Molar propor-
tions of acetate (P = 0.07) and butyrate (P = 0.06) tended to increase
by CT supplementation. Acetate to propionate ratio decreased with CT
supplementation in HF diet, while conversely increasing the ratio in
LF diet with CT supplementation. Ruminal ammonia-N concentration
did not differ across treatments. Supplementing Quebracho extract in
lactating dairy diets can improve dietary use of N as indicated by lower
milk urea N, therefore N excretion can be reduced.

Key Words: condensed tannins, lactating dairy cows, milk urea nitro-
gen

M197 Relationships between prepartum energy intake and reproduc-
tive parameters in Holstein cows. F. C. Cardoso*, M. R. Murphy, and
J. K. Drackley, University of Illinois, Urbana.

A meta-analysis was conducted to determine the effect of prepartum
energy intake on days to first artificial insemination (DTFAI), days to
conception (DTC), and number of artificial inseminations per concep-
tion (NAIC). The database was developed from 6 different experiments
completed in our group from 1993 to 2006. Net energy lactation (NE; )
values in the diets varied from 1.21 Mcal/kg to 1.73 Mcal’kg DM. A
total of 304 cows (281 multiparous and 23 primiparous) were included
in the analyses. Prepartum dry matter intake (DMI) was recorded daily
in all experiments. The NE; intake (NEI) was calculated from the
cow’s respective dietary NE; and average prepartum DMI. Full models
were reduced by removing terms that did not contribute significantly to
the model. Such terms included body condition score at calving (P =
0.81), season of the year at first artificial insemination (P = 0.40), and
parity (P=0.62). The DTFAI (n = 258) was lower for cows with higher
NE, I (P=0.057) and was not influenced (P = 0.39) by postpartal health
problems (DISE). In this analysis, DTC (n = 212) was not influenced by
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NE_I(P=0.66) or DISE (P =0.20). Similarly, NAIC (n=212) was not
influenced by NE I (P = 0.50) or DISE (P = 0.45). Inferences related
to DTC and NAIC should be reevaluated when these results can be
incorporated with those of similar experiments, to increase sample size.
Based on the variances of DTFAI, DTC and NAIC in these experiments,
the suggested number of cows needed to detect a 10% difference in these
variables at a 95% confidence level are 88, 257, and 294, respectively.
In conclusion, prepartum NE; intake affected DTFAL

Key Words: transition cow, energy intake, reproduction

M198 Effectiveness of an herbal remedy compared to control or tradi-
tional therapy in dry off treatments. K. A. E. Mullen*, K. L. Anderson,
and S. P. Washburn, North Carolina State University, Raleigh.

Dry cow therapy, administered at the end of lactation, is aimed at elimi-
nating current and preventing future intramammary bacterial infections.
Dry cow therapy conventionally uses antibiotics. Certified organic dair-
ies are restricted from antibiotic use and thus must use an alternative
or no dry cow therapy. The current study used 150 Holstein, Jersey,
and crossbred cattle to compare an herbal treatment (Phyto-Mast) to
conventional (Quartermaster and Orbeseal) or no dry cow therapy. Each
treatment (conventional, Phyto-Mast, or none) was balanced by breed,
age, and due date and included 40 cows and 10 heifers. Milk weights
and somatic cell scores (SCS) from the first test date in the first month
postpartum were compared among treatment groups; no significant
difference was observed between treatments. SCS average from the
previous lactation was also recorded. Mean milk production was 22.7
+ 1.2 kg for conventional cows (CC), 14.7 + 1.9 kg for conventional
heifers (CH), 21.1 £ 1.0 kg for no treatment cows (NC), 14.5 + 1.1 kg
for no treatment heifers (NH), 22.9 + 1.1 kg for Phyto-Mast cows (PC)
and 17.1 £ 1.43 kg for Phyto-Mast heifers (PH). Milk production at the
first test day postpartum was similar among multiparous cows, but the
first-calf heifers in the Phyto-Mast group tended to have higher milk
production at the first test than heifers in other groups. SCS were 1.89
+0.23 for CC, 3.33 £ 0.83 for CH, 2.15 + 0.38 for NC, 3.73 + 0.37 for
NH, 2.17 £ 0.32 for PC, and 3.73 + 0.85 for PH. SCS averages from
the previous lactation were 3.74 + 2.9 for CC, 3.63 + 2.93 for NC, and
2.94 + 2.72 for PC. Diftferences from previous lactation SCS for cows
were not significant and remained similar across treatment groups at
the start of the subsequent lactation. Also, SCS among first lactation
heifers did not differ in early lactation but tended to be higher than for
older cows. Neither lack of treatment nor the use of an herbal treatment
differed from a conventional dry treatment for milk production or SCS
at the start of lactation. More information on specific mastitic organ-
isms in cows of various treatment groups is needed before definitive
conclusions can be made.

Key Words: dry cow therapy, mastitis, organic dairy

M199 Serum pregnancy-associated glycoprotein (PAG) and proges-
terone concentrations after induction of pregnancy loss at day 39 of
gestation in lactating dairy cows. J. O. Giordano*!, J. N. Guenther!, G.
Lopes Jr.!, M. F. McGrath?, and P. M. Fricke!, ! University of Wisconsin,
Madison,*Monsanto Agricultural Company, St. Louis, MO.

Pregnancy status was evaluated in lactating crossbred (75% Holstein,
25% Jersey) dairy cows (n = 29) by ultrasonography 39 d after TAI,
and pregnant cows were randomly assigned to one of 3 treatments: 1)
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control cows (CON, n=10) received an injection of saline (5 mL, i.m.);
2) PGF cows (PGF, n=10) received an injection of PGF,, (25 mg, i.m.);
and 3) infusion cows (INF, n = 9) received an intrauterine infusion of
120 mL hypertonic saline (25%, v/v) into the uterine horn containing
the embryo. Blood samples were collected every 12 h for 6.5 d after
treatment and daily from 6.5 to 10 d after treatment to assess serum
PAG and progesterone (P4) concentrations. Uterine contents were evalu-
ated using ultrasonography every 12 h to determine embryo presence
and viability. All embryos from CON cows remained viable based on
embryonic heart beat throughout the experiment. Time from treatment
to cessation of embryonic heart beat was greater (P < 0.001) for PGF
than for INF cows (36.0 + 1.3 vs. 0.3 + 1.4 h, respectively), and time
from treatment to conceptus expulsion was greater (P <0.001) for INF
than for PGF cows (7.1 £ 0.8 vs. 1.9 + 0.7 d, respectively). There was
a treatment by day interaction (P < 0.001) for serum P4 concentrations
in which P4 concentrations were greater for CON and INF than for PGF
cows (8.7£0.6,8.1+0.6,and 0.9 £ 0.6 ng/ml, respectively). Beginning
12 h after treatment, PGF cows had lower P4 concentrations than CON
and INF cows. There was a treatment by day interaction (P <0.001) for
serum PAG concentrations in which mean PAG was greater for CON
(3.5 £ 0.3 ng/ml) than for PGF (1.4 £ 0.3 ng/ml) and INF (1.4 + 0.3 ng/
ml) cows. Serum PAG concentrations differed among CON cows and
PGF and INF cows beginning 60 h after treatment. We conclude that
although timing of conceptus expulsion occurred 5.2 d later for INF
than for PGF cows, serum PAG concentrations for INF and PGF cows
decreased at a similar rate from the onset of treatment

Key Words: PAG, pregnancy loss, embryo

M200 Prepartum 2,4-thiazolidinedione alters gene expression of per-
oxisome proliferator-activated receptor gamma and leptin in the adipose
tissue of dairy cows. K. M. Schoenberg*, K. L. Perfield, S. L. Giesy,
Y. R. Boisclair, and T. R. Overton, Cornell University, Ithaca, NY.

Thiazolidinediones (TZD) are potent ligands for peroxisome prolifera-
tor-activated gamma (PPARY). Administration of TZD has been shown
to alter lipid metabolism and energy status in transition dairy cows. The
objective of this experiment was to determine the effect of prepartum
TZD administration on mRNA expression of PPARY, leptin, fatty acid
synthase (FAS), and lipoprotein lipase (LPL) in adipose tissue. Holstein
cows entering second or greater lactation were administered 0 (n = 6),
2.0(n=5),0r4.0 (n=4) mg TZD/kg BW by intrajugular infusion once
daily from 21 d before expected parturition until parturition. Adipose
tissue was collected on d —7 before expected parturition. After 14 d of
TZD administration, PPARy expression was increased (P = 0.01) by
24% (2.0mg TZD/kg BW) and 10% (4.0 mg TZD/kg BW) over control
cows. Increased expression of PPARY is a marker of improved energy
status and is consistent with previous data from this study on improved
insulin sensitivity, decreased plasma non-esterified fatty acids, and
decreased liver triglycerides with TZD administration. Leptin expres-
sion was decreased (—34%) in cows administered the 2.0 mg dose, but
increased (+7%) in cows administered the 4.0 mg dose (P = 0.07); also
corresponding with previous data. There were no significant changes in
expression of LPL or FAS. It is likely that these results are confounded
by changes in body condition scores and variation in time relative to
actual calving dates. However, these results offer additional evidence
that TZD treatment alters leptin expression. These data indicate that TZD
administration increases PPARy expression in transition dairy cattle.

Further investigation is required to characterize the metabolic changes
produced by TZD treatment in transition dairy cattle.

Key Words: transition cow, thiazolidinedione, leptin

M201 Effects of cobalt supplementation and vitamin B, injections
on energy metabolism of dairy cows. M. S. Akins*!, S. J. Bertics!,
M. T. Socha?, and R. D. Shaver!, ' University of Wisconsin, Madison,
2Zinpro Corporation, Eden Prairie, MN.

The objective of this study was to determine metabolic responses of
primi- and multiparous dairy cows fed different levels and sources
(inorganic and organic) of cobalt or given weekly vitamin B, injections.
Forty-five primi- and multiparous cows 60 d prepartum were blocked
by parity (1 or > 1) and expected calving date, and then randomly
assigned to 1 of 5 treatments in a randomized complete block design.
The treatments were: no supplemental Co (Control), 25 mg Co from Co
carbonate (CoCarb), 25 mg (LcoGH) or 75 mg (HCoGH) Co from Co
glucoheptonate, and Control with weekly 10 mg vitamin B, injections.
Cows were on trial until 150 DIM. Cobalt (ppm DM) in the lactating
diet was 1.0, 1.9, 2.3, and 5.2 for Control and IB12, CoCarb, LCoGH,
and HCoGH, respectively. Far-off, close-up, and lactating diets were
13.8,15.1, and 18.0% CP and 48.8, 40.2, and 32.9% NDF (DM basis),
respectively. Intake was not affected (P > 0.10) by treatment and was
19.4 + 0.5 and 23.1 + 0.8 kg DM/d for primi- and multiparous cows,
respectively. Body weight and condition score and calculated energy
balance were not affected by treatment (P > 0.10). Plasma glucose,
non-esterified fatty acids, and f-hydroxybutyrate were not affected by
treatment (P> 0.10). Effect of sampling day was significant (P <0.001).
Glucose decreased from 60 d prepartum (65 + 1.1 mg/dL) to 30 DIM
(55+1.0 mg/dL), and increased at 90 DIM (60 + 1.0 mg/dL); however,
primiparous cows had a larger decrease at 30 DIM and smaller increase
thereafter. Non-esterified fatty acids increased from 60 d prepartum
(249 £39.8 mmol/L) to 1 DIM (724 £+ 40.7 mmol/L), then decreased at
30 DIM (398 + 40.1 mmol/L), with multiparous cows having a larger
increase at | DIM. Beta-hydroxybutyrate increased from 60 d prepartum
(4.2 £ 0.95 mg/dL) to 30 DIM (15.9 £+ 0.95 mg/dL). Addition of Co
above requirements or vitamin By, did not improve energy metabolism
of dairy cows, because vitamin B, status was likely adequate.

Key Words: cobalt, vitamin By,, dairy cow

M202  Genetic analysis of type traits in the Holstein population of
Iran. M. R. Bakhtiarizadeh*, M. M. Shahr Babak, and A. Pakdel,
Tehran University, Karaj, Tehran, Iran.

The objective of this study was to estimate the genetic parameters for
13 linear type traits, in Holstein population of Iran. Type traits records
generated for first lactation Holstein dairy cows from 1991 to 2007
over 220 herds, 13 type traits were analyzed: stature (ST), body depth
(BD), rump width (RW), chest width (CW), udder depth (UD), fore
udder attachment (FU), udder width (UW), udder height (UH), fore
teat placement (FTP), rear teat placement (RTP), suspensory ligament
(SL), foot angle (FA) and rear leg, side view (RLS). For the analysis of
type traits, herd, year and season of calving, age at Classification, age at
calving, effect of classifier and days in milk effects were included in the
model. The genetic parameters were estimated by ASREML software.
Heritabilities ranged from 0.03 to 0.29. The largest value was for ST,
the smallest for FA. The largest positive correlations were between ST
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and CW (0.83), FTP and RTP (0.64), FU and UD (0.61). The largest
negative correlations were between RLS and FA (—0.56), RLS and UD
(—0.48), RLS and SL (—0.46). The genetic parameters estimate for type
traits was consistent with other studies in different populations. The
phenotypic correlations tended to be weaker than their corresponding
genetic correlations although the signs of the correlations were generally
the same. ST, BD, RW and CW seem to be strongly genetically cor-
related in the positive direction. Larger cows (taller, deeper cows with
more rump width) tended to have stronger SL and more UH. Within the
udder traits, FTP, RTP and SL were positively genetically correlated.
The highest genetic correlation was between FU and UD. The highest
negative genetic correlations were between UW and UH. Cows with
shallow udders possess tighter FU. Animals with genetically stronger,
shallower udders with superior udder support tended to have more sick-
led rear legs. A strong negative genetic correlation existed between FA
and RLS indicating that cows with a steep FA tended to have straighter
rear legs. The results from this study indicate that considerable genetic
variation existed for some type traits within this sample in the Holstein
population of Iran.

Key Words: genetic parameters, type traits, genetic correlation

M203 Effects of porcine relaxin on motility characteristics of boar
sperm as assessed by computer-assisted sperm analysis (CASA). J.C.
Rodriguez-Munoz*, J. M. Feugang, M. Crenshaw, S. T. Willard, and P.
L. Ryan, Mississippi State University, Mississippi State.

Relaxin is a small peptide found in both female and male reproductive
tissue. Relaxin is detected in the seminal plasma of various mammals,
but its effect on sperm motility is still unclear. Here, we evaluated the
role of porcine relaxin (pRLX) on the motility characteristics of boar

spermatozoa during storage (~21°C) using a CASA system (IVOS,
Hamilton Thorne, Beverly, MA). Diluted semen from several boars
was centrifuged and Nidacon products (MélIndal, Sweden) were used to
purify spermatozoa. Motile sperm were selected through a discontinuous
percoll gradient, washed twice, counted and diluted with BoviExtend
to a final concentration of 75x10° sperm/ml. Samples were incubated
for 60 min at 37°C with 0, 25, 50 or 100 ng/ml pRLX. Three pl of each
treatment group were loaded into 4-chamber Leja slides for CASA
analysis. Experiments were conducted on 3 consecutive days using
the same batch of semen. Four independent replicates were used and
pRLX effects assessed in triplicate for each treatment. All data were
analyzed using ANOVA-2 or —3. The threshold of significance was P
< 0.05. The ANOVA-3 analysis showed that pRLX and storage time
affected the proportion of motile, progressive, and rapid spermatozoa
(P < 0.05). Similar effects were observed on the amplitude of lateral
head displacement (ALH), straightness (STR) and linearity (LIN) (P
< 0.05). Using ANOVA-2, we found no significant effect of pRLX on
proportion of motile cells on d 1 and d 3, but a significant increase on
d 2 (P <0.05). The presence of 100 ng/ml pRLX increased the propor-
tion of progressive and rapid spermatozoa on all days, while the ALH
was decreased on d 2 and d 3 (P < 0.05). There was no effect on beat
cross frequency (BCF) at all times (P > 0.05). Moreover, 100 ng/ml
pRLX significantly increased the STR on all days, while 50 and 100
ng/ml enhanced the LIN on d 2 and d 3 (P < 0.05). Overall, our study
indicates a beneficial effect of relaxin on motility of boar spermatozoa
during storage, in particular the proportion of progressive and rapid
spermatozoa. Relaxin positively affects STR, LIN, and ALH which are
indices of rapid sperm movement.

Key Words: boar, sperm motility, relaxin
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M204 Response surface model for broiler chickens performance fed
diets varying in digestible protein and amino acids. H. Ahmadi and
A. Golian*, Ferdowsi University of Mashhad, Mashhad, Khorasan
Razavi, Iran.

Response surface methodology (RSM) and 5-level-4-factor central
composite design (CCD) were used to evaluate the response of broil-
ers (BWG and FCR) to dietary digestible protein (dP), lysine (dLys),
methionine+cysteine (dTSAA), and threonine (dThr). Eighty 4 cages
of 5 birds each were assigned to feed diets contained 5 levels of dP (18,
19, 20, 21 and 22%), dLys (1.06, 1.12, 1.18, 1.24 and 1.30%), dTSAA
(0.81 to 0.86, 0.91, 0.96 and 1.01%), and dThr (0.66, 0.71, 0.76, 0.81
and 0.86%) from 11 to 17 d of age. Diets were prepared using corn,
soybean meal (45.2% CP), and corn gluten meal (48.6% CP). Protein
and amino acid analyses were performed for these ingredients. All diets
were formulated to have 3050 kcal/kg. The experimental results of CCD
were fitted with the second-order polynomial equation. A ridge analysis
was utilized to compute the optimum response for maximizing BWG
and minimizing FCR. The fitted second-order polynomial equations
for BWG and FCR are produced as follows: BWG (g/bird/d) = 1222.2
—76.7 dP —2.4 dP? —1468.0 dLys —260.0 dLys? +675.2 dTSAA —522.0
dTSAA?+ 404.0 dThr —793.5 dThr? +77.6 dP*dLys +41.6 dP*dTSAA
+51.5 dP*dThr +145.8 dLys*dTSAA +556.5 dLys*dThr —958.3
dTSAA*dThr; R 2=0.70; Root MS error =4.97. FCR =—124.3 +12.8
dP +0.2 dP? +70.8 dLys +44.7 dLys?> —86.5 dTSAA +60.8 dTSAA?
—18.6 dThr +64.3 dThr? =9.7 dP*dLys —4.5 dP*dTSAA —4.0 dP*dThr
+34.3 dLys*dTSAA —24.8 dLys*dThr +34.3 dTSAA*dThr; R?=0.71;
Root MS error = 0.53. The ridge max analysis on BWG and ridge min
analysis on FCR models revealed that the maximum BWG may be
obtained with dP 18.5%, dLys 1.10, dTSAA 0.89, and dThr 0.73 and
minimum FCR may be obtained with dP 19.44%, dLys 1.18, dTSAA
0.90, and dThr 0.75. At the optimum point, the predicted BWG and FCR
were 40.2 g/bird/d and 1.09, respectively. The combination of CCD and
RSM techniques consider simultaneously all investigating factors and
their possible interactions. Thus, it appears that the platform may be
used to describe relationship between dietary concentration of nutrients
and broiler performance to achieve optimal target.

Key Words: response surface model, digestible protein and amino
acid, broiler chicken

M205 Partitioning of lysine stable isotopes in broiler breeders during
the transition into sexual maturity. R.D.Ekmay*, C. Salas, J. England,
and C. N. Coon, University of Arkansas, Fayetteville.

A study was conducted to determine how lysine is partitioned during
the transition into sexual maturity in broiler breeder hens. At 21 wk, 15
Cobb 500 hens were individually housed and fed a 100g meal. Twelve of
these hens were, in addition, administered a 15mg oral dose of '*N-lysine
daily beginning at wk 22; 3 hens did not receive any '°N-lysine to
serve as controls. At first egg, administration of '*N-lysine ceased and
a daily 15mg oral dose of '3C-lysine began. When the second egg was
laid, 6 hens (Group 1) were slaughtered and the left Pectoralis major
was excised and snap frozen in liquid nitrogen. The egg contents were
also frozen. The remaining 6 hens (Group 2) were slaughtered after
the third egg and sampled as described. Molar percent excess (MPE)
was determined in the egg and breast samples by GC-MS. The 159 and
160 m/z fragments were utilized for determination of '3C enrichment.
The 130 and 131 m/z fragments were utilized for determination of >N
enrichment. MPE was calculated using the Rosenblatt (1992) approach.

Statements of significance are based on testing at P < 0.05. No differ-
ences in breast weight or the number of days of enrichment between
groups were determined. The *C-lysine enrichment in breast muscle
was not significantly higher than in control hens, however ’N-lysine
enrichment was higher in groups 1 and 2 compared with the control.
The *N-lysine enrichment of the egg increased significantly by the
3rd egg (Group 2). The *C-lysine enrichment of the egg did not differ
from the control eggs. In summary, skeletal tissue appears to play an
increasingly important role in supplying amino acids for egg formation
during hen maturation.

Key Words: broiler breeders, amino acids, nutrient partitioning

M206 Varying levels of dietary methionine inclusion on the hematol-
ogy and serum biochemistry of broilers. G. O. Adeyemo* and A. D.
Ologhobo, University of Ibadan, Ibadan, Oyo, Nigeria.

The influences on hematology and serum biochemistry of graded
levels of methionine inclusion in the diets of broilers were researched.
One hundred and fifty broiler chicks were divided into 5 treatments
consisting of 6 replicates of 5 chicks each. The chicks were kept in
floor pens. The study lasted for 56 d at the teaching and research farm
of the university of Ibadan Nigeria. No significant differences (P >
0.05) were observed in the packed cell volumes (PCV), red blood cells
(RBC) and white blood cells (WBC) values of broilers fed the different
levels of methionine inclusion, at the finisher phase, but at starter phase
significant differences (P < 0.05) were observed, with the WBC values
increasing as the inclusion rate of methionine increased. Total protein
value of 4.80 g/dl and 4.48 g/dl were obtained for treatments 4 and 5
respectively which were not significantly (P > 0.05) different from
each other. There were wide variations in the glucose concentration of
the birds. The highest glucose concentration was observed from birds
on diet 2 (220.90 g/dl) while the least was observed for birds fed the
control diet though significant differences (P < 0.05) were observed, it
did not follow a particular order.

Key Words: broilers, methionine, serum biochemistry

M207 Separate response to lysine and methionine in broiler starter
diets. C.Lu*!, C. A. Coto!, A. Karimi?, J. H. Park!, Y. Min!, and P.
W. Waldroup', University of Arkansas, Fayetteville, *University of
Kurdistan, Kurdistan, Iran.

A study was conducted to evaluate the separate response to Lysine (Lys)
and to Methionine (Met) in diets on live performance of young broiler
chickens from 0 to 18 d of age. Corn and soybean meal of known pro-
tein and moisture content were used to formulate basal diets to provide
0.90 to 1.40% digestible Lys in increments of 0.10%. The mean of
suggested amino acid ratios to Lys suggested by literature values was
used in formulation according to the ideal protein concept. All amino
acids other than Met and TSAA were calculated to meet or exceed the
expected ratio to Lys. Diets were calculated to be isocaloric with 3086
kcal/’kg ME and were supplemented with inorganic trace mineral premix
to avoid any source of Met from this premix. Experimental diets were
prepared by addition of variable amounts of MHA (84% of Met) and
cornstarch to the Lys basal diets to provide increments of 0.04% up
to 0.28% supplemental Met activity for each level of digestible Lys,
with a 6 x 8 factorial arrangement of 6 levels of Lys and 8 levels of
supplemental Met resulting in a total of 48 treatments. Each of the 48
experimental diets was fed to 6 replicate pens of 6 male chicks (Cobb
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500). Body weights by pen were obtained at 1 and 18 d of age with feed consumption determined during the test period. The ANOVA considered
levels of Lys and Met and their interaction. There was significant (P < 0.05) effect of the dietary Lys level on feed intake, body weight gain and
feed conversion ratio, with optimal level close to 1.2% of digestible Lys for both body weight gain and feed conversion ratio. There was no sig-

nificant (P < 0.05) effect of the added Met level on feed intake, body
weight and feed conversion ratio, indicating that the Met level in the
basal diet of this study might be sufficient to support body weight and
feed conversion ratio. No significant interactions were observed between
Lys and Met for these 3 parameters. Results of this study suggest that
the response to variation in Lys is a response to itself but not to Met in
broiler starter diets.

Key Words: broilers, lysine, methionine

M208 Effect of crude protein and essential:nonessential amino acids
ratio on nitrogen balance in broiler. C. C. Goulart!, F. G. P. Costa*!,
E. T. Nogueira?, M. Kutschenko?, H. S. Rostagno?®, C. F. S. Oliveira!,
R. C. L. Neto!, and V. P. Rodrigues', ! Federal University of Paraiba,
Areia, PB, Brazil, 2Ajinomoto Animal Nutrition, Sao Paulo, SP, Brazil,
3Federal University of Vicosa, MG, Brazil.

This study aimed to evaluate the effect of crude protein (CP) and for
essential amino acids:nonessential amino acids (EAA:NEAA) diet on
nitrogen balance in broiler chickens from 18 to 21 d. A total of 480
Cobb broiler chicks, males, distributed in a completely randomized
design with 4 treatments and 6 replicates of 20 birds. Was formulated
a diet with 18% CP supplemented with lysine, methionine, threonine,
arginine, valine, isoleucine, glycine and tryptophan, to meet the require-
ments of amino acids (AA) digestible. After the formulation, there was
the delivery of EAA in total AA (TAA). Added to the total amount of
EAA was calculated and compared with the level of dietary protein,
considering this value as AAT. Were considered EAA: lysine, methionine
+ cystine, threonine, arginine, valine, tryptophan, isoleucine, leucine,
phenylalanine, histidine and glycine. The other treatments were formed
from glutamate supplementation to achieve levels of 19,20 and 21% CP.
Starch, oil and gravel were used in animal feed to make them isocaloric.
Relations EAA:NEAA diets with 18, 19, 20 and 21% CP were 55:45,
52:48, 49:51 and 47:53, respectively. In the period of 18 to 21 d were
collecting excreta and feed intake was measured for the determination
of consumption, excretion and retention of N. It was observed linear
increase in the consumption and excretion of N with increasing levels
of dietary CP. No significant levels of CP level on N retention by the
birds, however, the retention efficiency of N responded quadratically
with increasing CP, being higher in the diet with 19% CP (y =—403.77
+49.414x — 1.3025x%; r> = 0.98). Diet with 19% CP and EAA:NEAA
ratio of 52:48 is recommended in diets for broilers from 8 to 21 d.

Key Words: ideal protein, N excretion, N retention

M209 True ileal amino acid digestibility and protein utilization in
broilers fed various levels of canola meal and phytase. C. Kong* and
O. Adeola, Purdue University, West Lafayette, IN.

A total of 384 broiler chicks were used in a 14-d trial to examine the
effect of levels of canola meal (CM, 387.5 g/kg CP) and microbial
phytase on ileal amino acid (AA) digestibility and protein utilization
of broilers. Experimental treatments consisted of 2 factors including
phytase at 2 levels (0 or 1500 FTU/kg) and CM at 3 levels (125, 250, or
375 g/kg). The birds received standard starter diet from d 1 to 7 and the
assay diet from d 8 to 22. On d 8, birds were allocated to 6 dietary treat-
ments in a randomized complete block design and excreta were collected

fromd 12 to 14 and 19 to 21 and on d 22, ileal digesta were collected.
Regressions of CM-associated digestible AA intake against AA intake
without or with phytase were used for determination of true ileal AA
digestibility of CM. There was a significant phytase effect (P < 0.05)
for true ileal digestibility of all indispensable AA except for histidine.
Ond 15 and 22, there was a linear increase (P < 0.05) in N retention as
CM increased from 0 to 375 g/kg, whereas there was a linear decrease
(P < 0.05) in P retention, regardless of phytase addition. Weight gain
(WGQ), feed intake, protein gain (PG), and protein intake (PI) linearly
increased (P < 0.01) with increasing CM level regardless of phytase
supplementation and experimental period. There were phytase effects
(P <0.05) on WG and protein efficiency ratio (PER) on d 15, whereas
there were phytase effects (P < 0.05) on WG and PG on d 22.0n d 15,
there was a linear increase (P < 0.01) in net protein utilization (NPU) of
the diets with phytase, whereas on d 22, there was a linear increase (P
< 0.05) in NPU regardless of phytase supplementation. In conclusion,
the result of this study indicated that phytase supplementation improves
the true ileal digestibility of indispensable AA and WG, whereas PER
was only improved on d 15 by addition of phytase.

Key Words: phytase, true ileal digestibility, protein utilization

M210 Separate response to lysine and methionine in broiler grower
diets. C.Lu*!, C. A. Coto!, A. Karimi?, J. H. Park!, Y. Min!, and P.
W. Waldroup', University of Arkansas, Fayetteville, *University of
Kurdistan, Kurdistan, Iran.

A study was conducted to evaluate the separate response to Lysine (Lys)
and to Methionine (Met) in diets on live performance of young broiler
chickens during the grower period of 14-35 d. Corn and soybean meal
were used to formulate basal diets to provide 0.80 to 1.30% digestible
Lys in increments of 0.10%. The mean of suggested amino acid ratios
to Lys suggested by literature values was used in formulation according
to the ideal protein concept. All amino acids other than Met and TSAA
were calculated to meet or exceed the expected ratio to Lys. Experimen-
tal diets were prepared by addition of variable amounts of MHA (84%
of Met) and cornstarch to the Lys basal diets to provide increments of
0.03% up to 0.21% supplemental Met activity for each level of digest-
ible Lys. Two consecutive trials using the same experimental diets were
conducted with identical design. Each of the 48 test diets was fed to 2
replicate pens of each trial at 14 d. Body weights by pen were obtained
at 14, 28 and 35 d of age with feed consumption determined during the
test period. During the period of 14 to 28 d, there were significant effects
of'the dietary Lys and added Met levels on BWG and FCR, with optimal
digestible Lys level >0.90% for BWG and > 1.30% for FCR. The optimal
level of added Met during this period is >0.09% (total Met > 0.33) and
>0.12% (total Met > 0.43) for BWG and FCR, respectively. During the
period of 28 to 35 d, there were significant effects of the dietary Lys and
added Met levels on BWG and FCR, with optimal digestible Lys level
>1.00% for BWG and > 1.30% for FCR. The optimal level of added
Met during this period is > 0.18% for both BWG (total Met > 0.38) and
FCR (total Met> 0.49). No significant interactions between Lys and Met
were observed based on BWG and FCR during each of the 2 periods.
Results of this study suggest that the response to variation in Lys is a
response to itself but not to Met in broiler grower diets.

Key Words: broilers, lysine, methionine
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M211 Digestible arginine:lysine ratios for broilers during the starter
and finisher periods. A.Campos!, E. T. Nogueira?, L. F. Albino', and H.
S. Rostagno*!, | Federal University of Vigosa, Vigosa, MG, Brazil,*4ji-
nomoto of Brazil/Ajinomoto Animal Nutrition, Sao Paulo, SP, Brazil.

The ideal protein concept requires all amino acids to be present in exact
levels to provide for maintenance and protein deposition. Arginine
(Arg) is an essential amino acid for poultry and also related to immune
functions. Little information has been reported on digestible Argl:Lys
ratios for starter and finisher broilers. Two experiments were carried
out to evaluate digestible Arg:Lys ratios for male Cobb 500 broilers in
2 periods: 7 — 21 (starter) and 28 — 40 (finisher) days of age. A total of
1000 starter and 800 finisher broilers were distributed in a completely
randomized experimental design with 5 digestible Arg:Lys ratios and 8
replicates of 25 and 20 birds per experimental unit (pen) in the starter and
finisher period, respectively. Diets were formulated to meet or exceed
the nutritional requirements in both periods, except for digestible Lys
(1.08% and 0.98% for the starter and finisher periods, respectively).
Digestible Arg:Lys ratios of 95 (1,026% dig Arg), 100, 105, 110, and
115% were used in the starter period, whereas ratios of 91 (0.892% dig
Arg), 98, 105, 112, and 119% were used in the finisher period. Statistical
analysis using different models (quadratic, 95% of the quadratic peak,
broken line and quadratic and plateau) were applied to the performance
data. In the starter period, weight gain and feed conversion presented
a quadratic response (P < 0.05) to Arg:Lys ratios, as described by the
equations Y =—1530.57 +39.174 Arg — 0.1742 Arg? (R>=0.96) and Y
=5.047 — 0.0649 Arg + 0.00029 Arg” (R? = 0.98), respectively. In the
finisher period, there was a quadratic effect (P < 0.05) on weight gain (Y
=-926.96 +38.09 Arg — 0.172 Arg?; R? = 0.94) and feed conversion (Y
=4.323-0.0468 Arg+0.000205 Arg?; R?=0.95). These results suggest
that a dietary Arg:Lys ratio of 108% is adequate for optimal performance
of broiler chickens during the starter and finisher periods.

Key Words: arginine, lysine, performance

M212 Effect of a mono component protease on true amino acid digest-
ibility of a corn and soybean meal diet for chicks. R. K. G. Messias',
L.F.T. Albino', J. O. B. Sorbara?, and H. S. Rostagno*!, ! Universidade
Federal de Vigosa, Vicosa, MG, Brazil,>DSM Nutritional Products, Sdo
Paulo, SP, Brazil.

Today the utilization of feed additives that improve performance and
reduce the impact of pollution generated by intensive broiler chicken
production is a concern of every poultry nutritionist. A digestibility trial
was conducted to determine the effect of a mono component protease on
true ileal amino acid digestibility (TAAD) of a corn and soybean meal
diet. The trial was conducted with 168 male chickens placed on 28 wire
cages from 12 to 22 d of age, in a complete randomized experimental
design with 4 treatments (a corn soy diet and a protein free diet with and
without protease supplementation) with 6 replicates of 7 birds each. The
mono component protease used was RONOZYME ProAct with 75000
Prot Units/g product (dose of 200 ppm). Acid insoluble ash (Celite)
was added to all diets as inert marker. Feed and water were provided
ad libitum. At 22 d of age all birds were sacrificed and ileum content
collected. Digesta samples were freeze-dried at —40°C for 72 h. The
protease improved (P < 0.05) TAAD by 4%, 2%, 6%, 11%, 11%, 10%,
6%, 6%, 1%. 5%, 17%, 9%, 6%, 6% and 9% for Lys, Met, M+C, Thr,
Val, His, Arg, Ile, Phe, Gly+Ser, Asp, Glu, Ala, Pro and Tyr, respectively.
The essential TAAD of the corn soybean basal diet was increased on
average 6% by the enzyme supplementation.

Key Words: enzyme, broiler, digestibility

M213 Performance of white commercial layers fed with different of
threonine: lysine ratio. F. G.P. Costa*!, M. R. Lima', E. T. Nogueira?,
L.S4% J. H. V. Silva', H. S. Rostagno?, C. C. Goulart', R. B. Souza', S.
A.N. Morais', and G. S. Lima!, ! Federal University of Paraiba, Areia,
PB, Brazil,*Ajinomoto Animal Nutrition, Sao Paulo, SP, Brazil,*Federal
University of Vigosa, MG, Brazil.

The reduction of the crude protein levels of the diets of the commercial
layers causes damages to the productive performance, therefore it can
make with that other amino acids if become considerably with limits
of performance, as the threonine and the tryptophan, for example, thus
compelling a supplementation with industrial sources of these amino
acids. On the basis of this, this study intended to evaluate the nutritional
requirements in digestible threonine for white layer in initial phase of
production, being used itself diets with different relations threonine
digestible: digestible lysine on the basis of the parameters of productive
performance of white commercial layers. A total of 288 chickens with
29 weeks, distributed in delineation randomized, with 6 treatments, 6
repetitions, with 8 birds for experimental unit. The diets had consisted
of a basal diet, where the evaluated levels had been 0.446, 0.486,
0.526, 0.565, 0.605 and 0.645% of digestible threonine, generating the
threonine digestible: digestible lysine ratios 56, 61, 66, 71, 76 and 81%.
With a quadratic behavior, the egg production improved until relation
76%, in accordance with the regression (Y = —0.0112x> + 1.6896x +
30.352; 12 = 95), the maximum point, that is, the best digestible threo-
nine: digestible lysine was 75.43%. For the egg weight (EW), egg mass
(EM) and egg mass conversion (EMC), the behavior was similar to the
one of the egg production, where its regressions (EW: ¥ = —0.006x2 +
0.8728x + 33.256; 12 = 86; EM: Y = —0.0149x2 + 2.1964x — 19.562; 12
=80; EMC: Y =0.0005x2— 0.0728x + 4.5332; 12 = 96), had esteem the
best relations in 72.73, 73.70 and 72.80%, respectively. These results
corroborate with research that evidences the importance of the threonine
in the metabolism of the chickens and that its daily necessities of this
amino acid had grown with passing of the years and this, conclude that
the excellent digestible threonine: digestible lysine ratio for white com-
mercial layers in initial phase of production is of 75%.

Key Words: amino acid, ideal protein, performance

M214 Digestible valine:lysine and isoleucine:lysine ratios for brown
egg laying hens. G. Lelis!, E. T. Nogueira?, L. F. Albino!, and H. Ros-
tagno*!, ' Federal University of Viosa, Vicosa, MG, Brazil,*A4jinomoto
of Brazil/ Ajinomoto Animal Nutrition, Sdo Paulo, SP, Brazil.

When formulating minimum cost diets for laying hens it is essential
to supply enough valine (Val) and isoleucine (Iso) to allow the hens
to express their maximum genetic potential. Val or Iso deficiency may
decrease the efficiency of the utilization of methionine + cystine and
lysine (Lys), which are the first and second limiting amino acids in layer
diets. Two experiments were carried out simultaneously to evaluate
3 digestible Val:Lys and Iso:Lys ratios for brown egg laying hens. In
each trial a total of 180 Dekalb Brown layers (25— to 37-wk—old) were
evaluated during 3 periods of 28 d with 3 treatments and 10 replicates
of 6 birds per experimental unit. The following digestible Val:Lys ratios
were tested: 84 (0.554% dig Val), 90 and 96%. The Iso:Lys ratios evalu-
ated were 67 (0.442%), 75 and 83%. To prevent excess, digestible Lys
level (0,660%) was calculated to supply 93% of the Brazilian Tables
(Rostagno et al., 2005) recommendation. A positive control treatment
(60 layers; 0.706% dig Lys; 0.633% dig Val and 0.548% dig Iso) was
included to show that Lys was the second limiting amino acid in both
experiments. Layers fed the positive control diet presented the best
performance when compared with those fed the Val:Lys and Iso:Lys
diets. During the period of 25 to 37 weeks, there was a linear response
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to the dietary Val:Lys ratios as to egg production (P < 0.002) (%/bird/
day Y = 31.445 + 62.135 Val; R? = 0.99) and egg mass (P < 0.001) (g
egg/bird/day Y = 12.056 + 41.562 Val, R?> = 0.93). Laying hens fed
diets containing different Iso:Lys ratios presented quadratic response
(P < 0,05) for the following parameters: egg production (%/bird/day)
and egg mass (g egg/bird/day). Based on the evaluated parameters, the
digestible Val:Lys and Iso:Lys ratios recommended for brown egg laying
hens are 96% and 79%, respectively.

Key Words: valine, isoleucine, brown egg hens

M215 Influence of diet formulation technique on requirements of
sulfur amino acids and lysine to brown egg laying hens. J. H. V. Da
Silva*!2, P. B. Lacerda!, D. V. Gongalves Vieira?, C. T. Silva?, J. I.
Filho!, M. L. G. Ribeiro!, J. M. B. De Souza', J. A. De Aratjo’, E. L.
Da Silva!, and F. G. Perazzo Costa?, |\ CCHSA-Universidade Federal da
Paraiba, Bananeiras, Paraiba, Brazil,?CCA-Universidade Federal da
Paraiba, Areia, Paraiba, Brazil.

Three trials were carried out to evaluate the influence of 2 techniques of
diet formulation on the requirements of amino acids and the relationship
Met+Cys: Lys utilizing brown egg laying hens as biologic model. The
first technique consisted of simultaneous supplementation of a refer-
ence diet (RD) deficient in Met+Cys and Lys with industrials sources
of these amino acids, maintaining a constant relationship between these
amino acids in 0,85 and the second technique consisted of RD deficient
in one amino acid. Each trial was developed in a completely random-
ized design and involved 180 birds with 18 weeks of age and initial
live weight of 1.64 kg. In trial one a RD deficient in Met+Cys and Lys
was supplemented to provide levels of these amino acids of 0.55 and
0.64%; 0.62 and 0.72%; 0.69 and 0.81%; 0.76 and 0.88%; and 0.83 and
0.96%. In trial 2 the RD deficient only in Met+Cys was supplemented
to provide 0.55; 0.62; 0.69; 0.76 and 0.83% Met+Cys, and in trial 3, the
RD deficient only in Lys was supplemented to provide 0.64; 0.68; 0.72;
0.76; 0.80; 0.84 and 0.88 of Lys. All trials were divided into 6 periods
of 28 d. In trial one the requirements of Met+Cys were 0.67% and Lys
0.79%. In trial 2 the requirement of Met+Cys was 0.65% and in trial 3
Lys was 0.76%. According the results Met+Cys and Lys requirements
increased when the relationships between amino acids was maintained
at 0.85. However, the relationship Met+Cys: Lys remained unchanged
considering the estimates values from trials 2 and 3. These results sug-
gest that the technique of formulating diets influences the amino acid
requirements of birds but not the Met+Cys: Lys relationship.

Key Words: egg production, experimental method, nutritional inter-
relation

M216 Amino acid digestibility in corn, soybean meal, field peas, and
corn co-products fed to weanling pigs. G. . Petersen* and H. H. Stein,
University of Illinois, Urbana.

Several alternative feedstuffs are available for use in weanling pig diets,
but the standardized ileal digestibility (SID) of AA in most ingredients
have not been measured in weanling pigs. The objective of the present
experiment, therefore, was to measure the SID of AA in corn, soybean
meal, corn gluten meal, high protein distillers dried grains, and field
peas fed to weanling pigs. Twelve weanling barrows (initial BW:
10.3 + 0.9 kg) were prepared with a cannula in the distal ileum and
randomly allotted to a replicated 6 x 6 Latin square design with 6 diets
and 6 periods in each square. Five diets were formulated using corn,
soybean meal, corn gluten meal, high protein distillers dried grains, or
field peas as the sole source of protein and AA. An N-free diet that was
used to calculate basal endogenous losses of AA and protein was also

formulated. Chromic oxide was included in all diets as an indigestible
marker. All pigs were fed each diet for 7 d and ileal digesta were col-
lected during the last 2 d of each period. Samples were lyophilized and
analyzed for CP and AA and the SID of all AA were calculated according
to standardized procedures (Table 1). It is concluded that the SID of
all AA in corn gluten meal is similar to that in soybean meal, but high
protein distillers dried grains have SID values for AA that are less than
in both corn and soybean meal.

Table 1. Standardized ileal digestibility of AA in corn, soybean meal,
corn gluten meal, high protein distillers dried grains, and field peas

High protein
Soybean  Corn gluten distillers dried
Corn meal meal grains Field peas

Ile 81.6° 87.0% 88.22 72.0° 82.2°
Lys 75.9° 86.6* 84.5% 56.0° 85.12
Met 86.4*  88.2% 90.42 80.9° 79.7°
Thr 75.7° 83.7% 86.5% 64.9¢ 79.0%
Trp 85.0°® g88.12 88.92 75.6° 78.9b¢
Val 81.4° 86.3% 88.0? 70.8° 81.2°

abeMeans lacking common superscript in same row are different (P <
0.05).

Key Words: corn co-products, pigs, standardized ileal amino acid
digestibility

M217 Pyrolic infusion of arginine increases portal vein blood flow in
growing pigs. S. W. Kim*!, M. L. Perret-Gentil?>, M. W. Hart?, and R.
D. Mateo*, 'North Carolina State University, Raleigh,*The University
of Texas at San Antonio,>Georgia State University, Atlanta, *Texas Tech
University, Lubbock.

This study was conducted to test if dietary arginine would affect portal
vein blood flow (PVBF) in growing pigs. Two pigs (26.3 + 0.6 kg BW),
surgically fitted with catheters into the carotid artery (CA), portal vein
(PV), mesenteric vein (MV), and pyloric region of the stomach (PL),
were allotted to 2 x 2 Latin square design with 2 treatments: Injection
of arginine-HCI (ARG); and injection of L-alanine (CON) through the
PL catheter and with 2 periods (72-h intervals). Alanine was used as
a non-specific nitrogen source in CON matching the contribution of
nitrogen from arginine in ARG. Each period was composed of 48-h
feeding (0.09 kg x BW75), 19.5-h fasting, and 4.5-h infusion. A corn-
soybean meal based diet with 18.2% CP and 3.35 Mcal ME/kg but
without supplemental arginine was fed to pigs for 48 h before fasting.
Para-aminohippuric acid (PAH) was infused (3.2 mg/min) into MV for
a 4.5 h period. L-arginine-HCI (19 g) and L-alanine (32 g) was mixed
with 100 mL distilled water and injected into the lumen of PL catheter
60 min after beginning the PAH infusion period. Blood samples (3
mL) were collected simultaneously from CA and PV catheters at —60,
=30, 0, 15, 30, 45, 60, 90, 120, 150, and 210 min relative to injection
to measure PAH concentration in the plasma. The PVBF rate (L/min)
was calculated by PAH infusion rate (mg/min) / ([PAH]py—[PAH]cA)
(mg/L). Blood flow before the injection was averaged 1.85 + 0.23 L/
min. After injection, average increase in PVBF of ARG (1.66) tended to
be greater (P =0.09) than PVBF of CON (—0.14) during the entire 210
min. Increase in PVBF of ARG was greater (P < 0.05) than PVBF of
CON at 60 (6.05 vs. —0.20) and 90 (3.40 vs. —0.77) min after the injec-
tion. Increase in PVBF occurred (P < 0.05) at 60 min and maintained
until 90 min after injection of arginine whereas injection of alanine did
not increase PVBF during the 210 min period. This study suggests that
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one time dose of arginine can have a short-term increase in PVBF in
growing pigs.

Key Words: arginine, blood flow, pigs

M218 Apparent and standardized ileal digestibilities of amino acids
for pigs fed corn-soybean meal-based diets at varying crude protein
levels. H. Zhai* and L. Adeola, Purdue University, West Lafayette,
IN.

A study was conducted to determine the effect of CP level on apparent
(AID) and standardized ileal digestibility (SID) of AA. Six pigs (initial
BW47.1+0.97 kg) fitted with T-cannula at distal ileum were fed 6 diets
for 6 periods in a 6 X 6 Latin square design. The 6 diets consisted of a
nitrogen-free diet and 5 corn-soybean meal-based diets that contained 5
CP levels at 6.8, 10.5, 14.1, 17.7, and 21.4%. Each period consisted of
a 5 d of adjustment period and 2 of ileal digesta collection for 10 h on
each of d 6 and d 7. The ratio of corn:soybean meal was fixed at 3 to 2 by
weight and cornstarch was added to dilute the CP concentration. Chro-
mic oxide was included at 0.5% as an indigestible marker. The results
showed basal endogenous loss ranged from 65 mg/kg DMI for Met to
3,104 mg/kg DMI for Pro. Proline and Gly (1,053 mg/kg DMI) were
the 2 most abundant endogenous AA in endogenous flow and together
accounted for approximately 43% of the total endogenous AA flow. The
AID were 80.9 to 84.7%, 85.1 to 87.4%, 72.9 to 79.5%, and 86.5 to
87.9% for Lys, Met, Thr, and Trp individually with corresponding SID
being 86.6 to 88.6%, 87.5 to 90.3%, 82.7 to 86.8%, and 90.2 to 93.6%
as dietary CP increased from 6.8 to 21.4%. There were linear increases
in AID of N, Arg, Ile,Val, Thr, Gly and Tyr (P < 0.05) as CP increased
and linear decreases in SID of Leu, Trp, Asp, Cys, and Glu (P < 0.05).
Both linear and quadratic effects were observed in AID and SID for Pro
(P <0.05). In conclusion, the protein levels in corn-soybean meal diets
evaluated in the current study affected SID of the indispensable AA Leu,
Phe, and Thr and the dispensable AA Gly, Pro, and Tyr.

Key Words: amino acid, apparent ileal digestibility, standardized ileal
digestibility

M219 Influence of total lysine level provided during the finishing
period on carcass, meat and fat characteristics of heavy barrows and
gilts. M. A. Latorre*!, J. A. Rodriguez-Sanchez?, M. Blanco?, M. A.
Sanz?, and M. Joy?, ' Universidad de Zaragoza, Spain,>CITA de Aragon,
Zaragoza, Spain.

A total of 120 Duroc x (Landrace x Large White) pigs were used to
study the influence of gender and lysine content during the finishing
period on carcass, meat and fat characteristics. The experimental diets
were based on corn, barley, wheat, and soybean meal diets, contained
2,280 Kcal NE/kg and 13.5% CP and were provided from 100 to 130
kg BW. There were 6 treatments with 2 genders (barrows and gilts)
and 3 total lysine levels (0.70, 0.65 and 0.60%). Each treatment was
replicated 4 times and the experimental unit was the pen constituted
by 5 pigs allocated together. No significant interaction between gender
and dietary treatment was detected. Carcasses from barrows had similar
(P > 0.05) carcass yield but were (P < 0.001) heavier and fatter at the
level of gluteus medius muscle (GM) than carcasses from gilts. The total
weight of trimmed lean cuts (shoulder+ham+loin+sirloin) were heavier
(P <0.01) in barrows than in gilts but the yield was similar (P > 0.05).
Meat from barrows had higher (P < 0.05) intramuscular fat content but
lower (P < 0.05) protein content than meat from gilts. Subcutaneous
fat from barrows had higher (P < 0.05) content in saturated fatty acids
and lower (P <0.01) in unsaturated fatty acids than that from gilts. The
reduction in total lysine content in diet did not modify (P > 0.05) the

weight and yield of carcass and main lean cuts but fat thickness at the
GM muscle tended to increase (P < 0.10). Meat characteristics were
not affected by dietary treatment but saturated fatty acids tended (P <
0.10) to increase and monounsaturated fatty acids tended (P < 0.10)
to reduce as lysine content reduced. It is concluded that any effect of
dietary treatment was independent of gender. The effect of reducing
total lysine content provided during the finishing diet on carcass, meat
and fat quality of pigs were scarce. However, a decrease of lysine levels
from 0.70 to 0.60% could be interesting in the case of pigs intended for
dry-cured products when a minimum carcass fat thickness is a criterion
to choose the carcasses.

Key Words: lysine, carcass and meat quality, pigs

M220 Comparison of amino acid digestibility of corn, corn distillers
dried grains with solubles (DDGS), meat and bone meal (MBM), and
poultry-by-product meal (PBPM) determined with the precision-fed
cecectomized rooster assay and the standardized ileal amino acid digest-
ibility chick assay. E.J. Kim*!, P. L. Utterback', T. J. Applegate?, and
C. M. Parsons!, University of Illinois at Urbana-Champaign, Urbana,
2Purdue University, West Lafayette, IN.

The objective of this study was to evaluate and compare the standardized
amino acid digestibility (SAAD) of several feedstufts using 2 commonly
accepted methods; the precision-fed cecectomized rooster assay (PFR)
and the standardized ileal amino acid chick assay (SID). To carry out
these objectives, 17 different feedstuffs were obtained. These samples
included 6 corn, 6 corn distillers dried grains with or without solubles
(DDGS/DDG), 2 meat and bone meal (MBM) and a poultry-by-product
meal. The SAAD varied among the feed ingredients and among samples
of the same ingredient. For corn, there were generally no differences in
SAAD between the 2 bio-assay methods. When differences did occur,
there was no consistent pattern among the individual amino acids due to
bio-assay methods. The SAAD was not different between the 2 methods
for the 4 DDGS samples; however, the PFR did yield greater SAAD for
a high protein DDG and a conventionally processed DDGS. The PFR
yielded greater SAAD values than the SID for several amino acids in
one MBM and the poultry-by-product meal, but it yielded lower SAAD
values for the other MBM. Overall, there were no consistent differences
between methods for SAAD values.

Key Words: amino acid digestibility methods, roosters, chicks

M221 Feeding a diet containing specific excess amino acids mini-
mizes the reduction in performance and carcass traits associated with
an inflammatory response. ~ A. Diaz!, M. Raymond!, R. Angel?, and
B. D. Humphrey*!, 'California Polytechnic State University, San Luis
Obispo, *University of Maryland, College Park.

The objective of this experiment was to determine the effect of feeding
specific amino acids in excess of their growth requirement on perfor-
mance and carcass traits during an inflammatory response. Male Cobb
500 hatchlings were raised in pens (n = 15 chicks/pen) for 14 d and were
fed a diet that met NRC requirements. On d 14, birds were fed 1 of 2
diets (n =20/diet) that contained either adequate (A) or excess (E) amino
acid levels. A and E diets were similar, except the E diet contained excess
Phe (+0.43%), Trp (+0.14%), Thr (+0.30%) and Arg (+0.3