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0099 In silico identification of natural product
inhibitors of Brucella abortus threonyl-tRNA
synthetase. M. Li'?, N. Zheng'?*, F. Wen'!?,

Y. Zhang'?, S. Li'2, S. Zhao'?, and J. Wang"!%3,
'Ministry of Agriculture Laboratory of Quality &
Safety Risk Assessment for Dairy Products (Beijing),
Institute of Animal Science, Chinese Academy of
Agricultural Sciences, Beijing, China, *“Ministry

of Agriculture—Milk and Dairy Product Inspection
Center (Beijing), Beijing, China, 3State Key
Laboratory of Animal Nutrition, Institute of

Animal Science, Chinese Academy of Agricultural
Sciences, Beijing, China.

Bovine brucellosis is mainly caused by the bacterium Bru-
cella abortus, and represents a major problem to livestock in-
dustry development worldwide and is also a threat to human
health in many developing and underdeveloped countries.
Aminoacyl-tRNA synthetases (aaRSs), the central enzymes in
protein translation, catalyze the covalent attachment of correct
amino acids to their cognate tRNAs, yielding the aminoacyl
tRNAs (aa-tRNA or charged tRNA) used for protein synthe-
sis. Due to the pivotal role in protein synthesis, aaRSs have
been considered as some of the most promising targets for
antibiotics development in pathogenic species. In this study, a
three-dimensional structural model of Brucella abortus threo-
nyl-tRNA synthetase (BaThrRS) was constructed using com-
puter-aided molecular modeling technique taking Escherichia
coli threonyl-tRNA synthetase (EThrRS, PDB ID: 1QF6) as
template. The ZINC natural product database including 11247
compounds was subjected for virtual screening based on mo-
lecular docking against the ATP binding site of the target us-
ing Autodock Vina program. Considering the mode of binding
and affinities, seven leads, ZINC67910544 (—12.4 kcal/mol),
ZINC72320615 (-12.3 kcal/mol), ZINC72320626 (-12.2
kecal/mol), ZINC27215482 (—12.6 kcal/mol), ZINC35270978
(-12.1 kcal/mol), ZINC35458951 (-12.1 kcal/mol), and
ZINC42805205 (—12.4 kcal/mol) were selected on basis of
binding energies in comparison to the selective inhibitor bor-
relidin (free energy of binding: —9.3 kcal/mol). Among them,
ZINC27215482 (—12.6 kcal/mol) was best lead because of its
highest inhibitory activity. The binding site of ZINC27215482
on BaThrRS was a pocket consisting of 22 residues: TYR316,
ASN319, MET341, ASN342, CYS343, GLN374, MET383,
ARG384, VAL385, PHE388, GLN390, ASP392, HIS394,
TYRA476, LYS479, GLN493, GLN498, THR496, GLN498,
HIS525, SERS531, and ARG534. Therefore, through a high
throughput virtual screen we identified seven novel BaThrRS
inhibitors that are used against bovine brucellosis with great

potential for further development.
Key Words: Brucella abortus, threonyl-tRNA
synthetase, virtual screening

0100 Evaluation of immune function markers
in OmniGen-AF® supplemented steers.
S. A. Armstrong™'?, D. J. McLean?, T. H. Schell'?,
G. Bobe!, and M. Bionaz', ‘Department of Animal
and Rangeland Sciences, Oregon State University,
Corvallis, >Phibro Animal Health Corporation,
Quincy, IL.

The effect of OmniGen-AF® (OG) supplementation on the
expression of immune function markers in circulating whole
blood cells was investigated in the first 28 d of feeding healthy
Angus steers. Steers were randomly assigned to control (n =
4/group) or OG (n = 5/group; supplemented daily with 56
g/head OG), and fed a diet including grass hay, alfalfa, and
ground corn. Steers were housed in a freestall barn and fed
via Calan Broadbent system. Blood was collected via jug-
ular puncture before the study (—4 d) and on d 14, 21, and
28 of supplementation. Genes evaluated included CXCR2,
CD80, CD62L, ILI0RA, IL10RB, MAPKS, NOD2, and TLR1.
Data were analyzed using LinReg software to account for
efficiency of amplification and normalized by three internal
control genes (RPL19, RPS9, and TBP) and corrected to d
—4. The qRT-PCR data were log-transformed and the data
points with Studentized residuals t > 2 removed (i.e., outli-
ers). The final data set was subjected to ANOVA analysis with
treatment, time, and treatment X time as main effect and an-
imal as random effect using Proc GLIMMIX of SAS. Time,
treatment, and time X treatment did not have an impact on
CDG62L gene expression. The expression of CD80, CXCR?2,
IL10RA, ILI0ORB, MAPKS, and NOD2 was different through
time (P < 0.05), and time had a tendency to influence 7LR/
gene expression (0.05 < P < 0.10). Compared with controls,
OG supplementation down-regulated CD80 and IL10RB gene
expression (P < 0.05); OG supplementation had a tendency
to down-regulate CXCR2 and MAPKS expression compared
with controls (0.05 < P <0.10). A treatment x time effect was
detected for CXCR2 gene expression (P < 0.05) with control
steers displaying higher CXCR2 expression by the conclusion
of the supplementation period compared with OG supple-
mented cattle. These results, when considered with previous
data on immune function markers and OG supplementation,
suggest OG may be regulating antigen presentation and signal
transduction. Future studies may also consider using CDS0,
CXCR2, ILIORB, and MAPKS as markers of OG efficacy
within the first 28 d of supplementation.
Key Words: OmniGen-AF®, immunity, beef steers
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0101 Influence of dietary supplementation with a
Saccharomyces cerevisiae fermentation product
prototype on the pathophysiological response
to a combined intranasal bovine herpesvirus-1
and intratracheal Mannheimia haemolytica
challenge in Holstein steers. K. P. Sharon®!,

Y. Liang!, R. E. Hudson!, I. Yoon?, M. F. Scott?,
N. C. Burdick Sanchez?, P. R. Broadway?,

J. A. Carroll®, and M. A. Ballou!, ‘Texas Tech
University, Lubbock, TX, *Diamond V, Cedar
Rapids, 14, 3USDA-ARS, Livestock Issues
Research Unit, Lubbock, TX.

The objective of this study was to determine the effects of sup-
plementing a Saccharomyces cerevisiae fermentation product
prototype (Prototype) on the pathophysiological response
during a combined viral-bacterial respiratory challenge. Hol-
stein steer calves (126.5 = 6.11kg; N = 16) were completely
randomized to treatments including 0 (CON) or 20 g/head/d
of Prototype (n = 8). Calves were housed in open, dry lot
corrals with four calves per pen (2 pens/treatment). Calves
were offered ad libitum access to a 50:50 total mixed ration
of a commercially available 16% CP pelleted calf grower and
18% CP chopped alfalfa hay. Treatments were top dressed for
30 d. Orts were measured daily and the quantity of feed was
adjusted for approximately 10% orts. Calves were moved to
individual stanchions (2.13 x 0.76 cm) in an enclosed barn,
fitted with rectal temperature monitoring devices, and allowed
24 h adaptation before initiating the respiratory challenge. All
calves were challenged with 1.5 x 108 PFU-mL!"nostril™! of
bovine herpesvirus-1 cooper strain at —72 h using a mucosal
atomizer and with 10° CFU of M. haemolytica (MH) intratra-
cheal at 0 h. Blood samples were collected via jugular veni-
puncture at —96, —72, 48, -24, 0, 6, 24, 48, 72, 120, 168, and
240 h relative to the MH challenge. Total leukocytes counts
tended (P = 0.063) to be greater at 24 h among CON steers.
Neutrophil:lymphocyte also tended to be greater (P < 0.095)
at 24 and 72 h among CON steers. Monocyte phagocytosis of
an environmental Escherichia coli tended (P = 0.056) to be
greater in steers fed the Prototype at 24 h. Neutrophil oxida-
tive burst to an environmental Escherichia coli tended (P =
0.071) to be greater at 6 h and was greater (P=0.011) at 168 h
among steers fed the Prototype. However, monocyte oxidative
burst tended (P = 0.052) to be greater among CON at 72h.
Neutrophil L-selectin did not differ between treatments (P =
0.515). Neither serum haptoglobin concentrations (P = 0.773)
nor rectal temperature (P = 0.985) differed between treat-
ments. These data demonstrate that the Saccharomyces cere-
visiae fermentation product prototype may influence some
acute leukocyte responses during a viral-bacterial respiratory
challenge, but did not have strong influences on measures of
inflammation or disease.
Key Words: health, respiratory, Saccharomyces
cerevisiae fermentation product

0102 Dose response effect of Saccharomyces cerevisiae
fermentation product prototype on leukocyte
functionality and ex vivo cytokine production
during a dexamethasone challenge in Holsteins
steer calves. K. P. Sharon™, Y. Liang!, R. E. Hudson',
I. Yoon?, M. F. Scott?, N. C. Burdick Sanchez’,

P. R. Broadway?, J. A. Carroll’, and M. A. Ballou!,
!Texas Tech University, Lubbock, *Diamond V, Cedar
Rapids, 14, 3USDA-ARS, Livestock Issues Research
Unit, Lubbock, TX.

The objective of this study was to determine the dose response
effects of supplementing Saccharomyces cerevisiae fermenta-
tion product prototype on leukocyte functionality and ex vivo
cytokine production during a dexamethasone (DEX) chal-
lenge. Holstein steers (125.1 + 8.16 kg; N = 32) were assigned
to treatments including 0, 20, 40, or 60 g/head/d of prototype
(n = 8). Calves were housed for 21 d in dry lot corrals with
four calves per pen (2 pens/treatment). Calves were offered ad
libitum access to a 50/50 TMR of a commercially available
16% crude protein pelleted grower and 18% CP chopped al-
falfa hay. Treatments were top dressed. The quantity of feed
offered and orts were measured daily. After the 21 d adjust-
ment to diets, calves were jugularly catheterized and moved
into individual stations (2.13 x 0.76 cm) in an environmen-
tally controlled barn and allowed 48 h to adapt before the first
DEX injection. Blood samples were collected at —24, —6, 0,
6, 12, 18, 24, 48, and 72 h relative to the first DEX injection.
DEX was administered via jugular catheter at 0.1 mg/kg BW
at 0, 6, and 12 h. Peripheral blood neutrophil (PMN) concen-
trations increased (P < 0.001) at 6 h and remained elevated
through 72 h in all steers. Neutrophil L-selectin and PMN and
monocyte (MONO) oxidative burst (OB) and phagocytosis
(PHAG) of an environmental Escherichia coli decreased (P
< 0.059) at 6 h in all steers. L-selectin returned to baseline at
72 h while OB and PHAG failed to return to baseline by 72
h. Total leukocyte counts (P < 0.001) and PMN concentra-
tions (P =0.001) increased linearly with prototype dose. PMN
L-selectin concentrations did not differ (P = 0.684) among
treatments. Oxidative burst intensity in PMN (P = 0.025) and
MONO (P = 0.003) increased linearly with prototype dose at
72 h, as well as in MONO PHAG intensity (P = 0.004) at 6 h.
The percentage of PMN (P = 0.012) and MONO (P = 0.013)
that were both PHAG and OB positive increased linearly with
prototype at 72 h. Ex vivo whole blood lipopolysaccharide
stimulated TNF-« concentrations was greater (P = 0.026) in
prototype steers than control steers at —24 h. Overall, these
data demonstrate that the dexamethasone challenge induced
severe leukocyte dysfunction, and prototype supplementation
influenced plasma neutrophil concentrations and may have in-
creased recovery of neutrophil and monocyte function.
Key Words: dairy, health, yeast fermentation product
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0103 Effects of climatic conditions before and after
birth on growth rate of Holstein calves in a hot
environment. E. L. Lopez-Rodriguez™, A. Martinez?,
and M. Mellado?, 'Universidad Autonoma Agraria
Antonio Narro, Torreon, Mexico, “‘UAAAN, Saltillo,
Mexico, Autonomous Agrarian University Antonio
Narro, Saltillo, Coahuila, Mexico.

Birth weight and growth records, representing 5938 Holstein
calves from three large commercial dairy herds in northern
Mexico (26° N; 24.2°C mean annual temperature) were an-
alyzed to document the effects of environmental factors on
growth traits of dairy calves from 2013 to 2015. Climate vari-
ables indicative of heat stress [e.g., maximum ambient tem-
perature (MaxT) and temperature-humidity index (THI)] were
considered, 1 or 2 mo before calving and at calving. Growth
traits were birth body weight (bBW), weaning weight (WW),
preweaning daily weight gain (DWG). The effect of season,
MaxT, and THI the day of calving and MaxT one and 2 mo be-
fore calving were analyzed by the GLM and REG procedures
of SAS. The relationship between bBW and MaxT on the day
of calving was negative and curvilinear. When MaxT and THI
reached 34°C and 80 units, bBBW had a noticeable drop (P <
0.01) compared with lower ambient temperatures (38.6 + 3.6
vs. 39.2 £+ 3.9 kg for calvings at MaxT < or > 34°C, respec-
tively). Birth body weight was lower (P < 0.01) in calves born
in spring than the rest of the year (38.3 £3.9 vs. 39.1 + 3.8 kg;
mean + SD). Maximum ambient temperature one or 2 mo be-
fore calving did not affect bBBW. Body weight at weaning and
DWG of calves decreased gradually (P < 0.01) when MaxT
and THI reached 28°C and 73 units at calving, respectively.
A season effect was detected (P < 0.01) for DWG and WW.
These traits were 403 + 117 and 450 = 110 g and 66.0 £ 8.5
and 69.2 £ 8.1 kg for summer and winter, respectively. It was
concluded that, in this particular environment (high heat load
for most of the year), heat stress markedly affects bBBW and
growth rate of Holstein calves. Thus, environmental manage-
ment of the late gestation cow during hot summer months is
warranted to optimize calf growth rates.

Key Words: birth body weight, growth traits, heat stress

0104 The hidden cost of a hidden disease: growth
performance of calves as affected by
bovine respiratory disease diagnosed using
ultrasonography. C. Tejero! and A. Bach??,
!Rancho Las Nieves, Mallen, Spain, °’ICREA,
Barcelona, Spain, *IRTA, Caldes de Montbui, Spain.

The aim of this study was to assess the consequences of bo-
vine respiratory disease (BRD) during the first 60 d of life
on subsequent growth performance. One thousand sixty-six
calves (42.5+ 6.9 kg of BW and 12.4 + 5.6 d old) were raised,
fed, and managed under exactly the same protocols in a con-
tract heifer operation. Five hundred and thirty-three calves

were diagnosed with BRD using an ultrasound and a 8-5
MHz linear probe with 12 cm scan depth, and the remaining
coetaneous 533 calves were healthy and never diagnosed with
BRD (NBRD). Ultrasonographic scans evaluated the right
lung from the 10th intercostal space (ICS) cranial to the first
ICS, and the left lung from the 10th ICS cranial to the second
ICS. Calves were considered BRD positive when >1 ¢cm of
consolidation was present. Calves diagnosed with BRD were
immediately treated with antibiotics. Respiratory disease was
classified as lobular pneumonia type I (1 cm consolidation),
type II (2 cm consolidation), and type III (3 cm consolidation),
or lobar pneumonia (consolidated lobe). The potential impact
of BRD and its severity on growth performance was assessed
using a mixed effects model. The cranial area of the right cra-
nial lung lobe was most commonly affected, followed by the
right middle lung lobe, and the caudal area of the right lung
lobe. Most BRD cases were diagnosed between 5 and 56 d of
age (average 26.2 £+ 12.6 d). Daily growth between 12.4 + 5.6
and 50.8 £ 5.8 d was greater (P <0.001) in NBRD (742 + 4.9
g/d) than in BRD Type I (649 + 8.4 g/d), and the latter had a
greater (P <0.001) ADG than BRD Type Il calves (604 = 13.9
g/d). Between 49.7 £ 2.5 and 111.6 + 3.5 d, NBRD calves
also grew (1176 + 7.6 g/d) more (P < 0.01) than BRD calves
(1084 = 12 g/d), independently of the severity of the lung le-
sion. However, from 113.3 + 7.3 to 162.8 + 5.4 d, there were
no differences in ADG (1116 + 18 g/d) between NBRD and
BRD calves. Therefore, BW at 50, 113, and 163 d was lower
(P<0.01)in BRD (66 + 0.29, 135 £ 0.56, and 192 + 0.76 kg,
respectively) than in NBRD (70.9 £0.3, 143 £ 0.67, and 201 +
0.98 kg, respectively) calves. It is concluded that having a lob-
ular pneumonia with a lesion of >1 ¢m within the first 2 mo of
life induces close to 10 kg of BW lag at 23 wk of age despite
the application of antibiotic treatment on BRD diagnosis.
Key Words: health, lung, pneumonia

0105 Serum and colostrum antibody titers in Holstein
cows, and the relationship between these titers
and serum antibody titers in their calves.

D.J. McLean™, J. D. Chapman!, A. Woolums?,

D.J. Hurley?, and L. O. Ely?, 'Phibro Animal Health
Corp., Quincy, IL,’Mississippi State University,
Starkeville, *University of Georgia, Athens.

Vaccination of cows in late gestation is sometimes used to im-
prove maternal antibody titers in their calves. However, scant
published research has reported the relationship between
serum antibody titers to specific infectious agents in vacci-
nated cows, the colostrum of these cows, and the serum of
calves consuming their colostrum. As part of a larger study,
the relationship between cow serum and colostrum antibody
titers and calf titers was evaluated. Fifty-four multiparous
Jersey and Jersey-cross cows were vaccinated between dry-
off and calving with commercially available vaccines con-
taining bovine herpesvirus-1 (BHV-1), bovine viral diarrhea
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virus (BVDV), bovine respiratory syncytial virus (BRSV),
rotavirus, coronavirus, E. coli J-5, and Salmonella sidero-
phore receptor and porin (SRP); blood was collected at dry
off, mid-dry, and at calving. Calves born to enrolled cows
were fed colostrum from only their dams; calf serum was col-
lected at 7 and 30 d of life. Antibody titers against agents in
the vaccine were measured in serum and colostrum of cows
by standard neutralizing techniques or ELISA, and correla-
tions between cow serum antibodies at 30 d before calving,
cow colostrum, and calf serum antibodies at 7 d of life were
evaluated. Correlations between cow serum antibodies and
colostrum antibodies for different agents were significant (P <
0.05) but only moderately strong (Pearson correlation coeffi-
cient [PCC] range: 0.32—0.7), and varied for different agents.
Similarly, correlations between cow colostrum antibodies and
calf serum antibodies were usually significant, but only mod-
erate (PCC range: 0.36-0.77). The R® value for the correla-
tion between colostrum antibodies and calf antibodies ranged
from 0.11-0.59, indicating that for most agents, the colostrum
antibody titer to a given agent did not explain a majority of
variation in the calf serum antibody titer to that agent. Anti-
body titers to specific agents in cows are significantly, but not
strongly, correlated with their colostrum antibody titers, and
colostrum antibody titers are significantly but not strongly,
related to antibody titers in calves. These data suggest that,
in addition to maternal antibody concentration, other factors
have an important impact on serum antibody titers to specific
infectious agents in young dairy calves.
Key Words: colostrum, antibody transfer, vaccination

0106 Evaluating preweaned calf housing and its
impact on calf respiratory parameters on
New York dairy farms. K. M. Morrill*, Cornell
University, Ithaca, NY.

The objectives of this project were to (1) evaluate environ-
mental and air quality parameters across different types of calf
housing facilities; (2) evaluate rates of respiratory illness in
preweaned calves; and (3) determine the impact of environ-
mental factors, air quality, and housing type on calf health.
This was an observational study in which calf facilities were
evaluated on a single visit during June 2015. Housing in-
cluded hutches (n = 9), individual pens in a barn (n = 11),
and group pens in a barn (n = 9). Facility and calf pen eval-
uations included wind speed, temperature, relative humidity,
heat stress index, bedding type, bedding composite sample for
bacteria counts, nesting score of calf pens, calf health scoring,
and airborne bacteria. Data were analyzed using SAS 9.3 to
determine the impact of housing type, environmental, and air
quality variables on calf respiratory score. A total of 29 facil-
ities and 437 preweaned calves were evaluated. Calf facility
temperature averaged 24.2°C (range 15.5 to 30.6°C) with a
relative humidity of 21.5% (range 10 to 78%) and a heat in-
dex of 21.5°C (range 6 to 30.9°C). Temperature and airborne

bacterial counts were greater in hutches as compared with
individual and group pens (P < 0.01). Humidity was similar
for hutches and group pens, but greater than individual pens.
Gram negative airborne bacterial counts were lowest in indi-
vidual pens. No difference in heat index was observed across
housing type. Mean calf respiratory scores was 2.5 (range of
0 to 9) on a 12 point scale; 13.33% of calves evaluated scored
greater than 5, indicating a respiratory challenge. Prevalence
of respiratory illness in preweaned calves ranged from 0 to
50% of calves on a per farm basis (mean = 11.05% of calves/
farm), with 44.82% of farms having no respiratory illness and
10.32% of farms having 30 to 50% of evaluated calves ex-
hibiting signs of respiratory illness. There was a negative cor-
relation between respiratory score and pen temperature (R> =
0.90). There was no influence on respiratory score by housing
system, bedding type, ventilation system, relative humidity,
airflow, or airborne bacterial counts. Data collected from this
study suggests that respiratory illness continues to be a chal-
lenge, even when weather is temperate. Additional research
is needed to evaluate rates of respiratory illness during cold
stress and transitional weather, as well as to evaluate manage-
ment factors that increase the risk of infection.
Key Words: calves, housing, respiratory

0107 Differential primary and secondary immune
responses in calves fed heat-treated or unheated
colostrum. S. L. Gelsinger” and A. J. Heinrichs, The
Pennsylvania State University, University Park.

An experiment was conducted to compare immune responses
between calves that received unheated or heat-treated colos-
trum. Half of a single, pooled batch of colostrum was frozen
without heating; the other half was heated and maintained at
60°C for 60 min before freezing. Bull calves (n = 26) were
randomly assigned to receive 8% of their birth weight as ei-
ther unheated or heat-treated colostrum. Blood samples were
collected at birth and 48 h of age to assess passive transfer.
At 14 and 35 d of age, all calves received a subcutaneous in-
jection of 0.2 mg ovalbumin per kg birth weight. Blood was
sampled at 0, 4, 8, and 12 h, and daily on days 2 to 10 after
each injection. Plasma was collected for analysis of total IgG,
ovalbumin-specific 1gG, interferon ~ (IFNg), tumor necrosis
factor o (TNFa), and interleukin 1 B (IL1b). Area under the
curve was calculated for plasma cytokine and antibody con-
centrations, and all data were analyzed using Proc Mixed in
SAS. Colostrum treatment, time point, and their interaction
were included as fixed effects with calf as a repeated random
effect. All calves achieved successful passive transfer of IgG.
Calves fed unheated colostrum at birth had greater plasma
IL1b and nonovalbumin IgG (P < 0.05) during the first chal-
lenge and tended to have greater nonovalbumin IgG during
the second challenge (P = 0.08). Calves fed heat-treated co-
lostrum at birth tended to have greater plasma IFNg during the
second challenge (P = 0.09). These results imply that calves
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fed heat-treated colostrum exhibit improved T-cell mediated
but reduced innate and B-cell mediated immune response.
Despite changes in cytokine and antibody production, nei-
ther body weight, body temperature, weekly feed (milk and
starter) intake, nor total IgG concentration were different be-
tween groups through 45 d of age.

Key Words: calf, colostrum, immune response

0108 The effect of novel antiseptic compounds on
umbilical cord healing and infection rates in the
first week of life in dairy calves. A. L. Robinson*,
L. L. Timms, K. J. Stalder, and H. D. Tyler, lowa
State University, Ames.

The objective of this study was to compare the effect of four
umbilical dips on the healing rate and incidence of infection
of umbilical cords using newborn Holstein and Jersey calves
(n = 76). Calves were alternately assigned by birth order to
four treatment groups: 7% iodine, a dry dip created using an
antibacterial peptide (nisin) mixed with talc (formulation con-
centration = 3.105 g nisin per 100 g talc on a weight per weight
basis), liquid nisin (64 ug/mL), and chlorhexidine mixed with
alcohol in a 50:50 solution. Umbilical cords were dipped 30
min after birth. Before initial dipping, diameter of the umbilical
cords (as an indicator of cord drying) were determined using
digital calipers. As a potential indicator of umbilical infections,
surface temperature of the umbilical stump (along with a ref-
erence point at the midpoint of the sternum) was measured us-
ing a dual laser infrared thermometer (Model 42570, Extech
Instruments Nashua, NH). The IR and caliper measurements
were all repeated at 24 + 1 h, 48 1 h, and 72 1 h of age. Mea-
surements of calf umbilical diameter were continued until the
umbilical cord healed to the point of detachment. All data were
analyzed using mixed model methods (PROC MIXED, SAS
Version 9.2). Age at umbilical cord detachment tended to be
different between treatments (P = 0.105); calves dipped with
chlorhexidine mixed with alcohol detached at a mean age of
20 d compared with 15.5 d for the other three treatments. No
treatment differences were noted (P > 0.05) between dips on
drying rate of umbilical cords. Mean umbilical cord diameter
was 17.81 £ 5.73 mm at birth and they healed to a mean diam-
eter of 8.10 = 5.07 mm at 24 h of age. Similarly, there were no
treatment effects (P > 0.05) on incidence of umbilical infec-
tions (umbilical infection rate for all calves was 18.4%). Mean
surface temperature of the umbilical stump was 27.4 + 4.0°C
at birth (0.1 = 0.2°C lower than the sternal reference tempera-
ture). At 24 £ 1 h of age the mean temperature of the umbilical
stump was 29.2 + 4.3°C (0.4 = 0.1°C lower than the sternal
reference temperature). These data suggest that all four dips
are effective in preventing umbilical infections and permitting
healing of the umbilical cord when used within 30 min of birth.
Key Words: calves, umbilical cord, umbilical dip

0109 Effects of OmiGen-AF® and Provia 6086 on
growth, leukocyte, and hematological variables
of preweaned and immediately postweaned
Holstein calves. Y. Liang™!, R. E. Hudson',
T. L. Harris!, K. P. Sharon!, J. P. Jarrett>, D. McLean?,
J. D. Chapman?, J. A. Carroll®, and M. A. Ballou!,
!Texas Tech University, Lubbock, TX, *Phibro Animal
Health Corporation, Quincy, IL, *USDA-ARS,
Livestock Issues Research Unit, Lubbock, TX.

The objective of this study was to determine the effects of
OmniGen-AF (OG) and Provia 6086 (PV) on the performance
and health of preweaned and immediately postweaned Hol-
stein calves. Holstein calves within 1 d of birth were randomly
assigned to one of four dietary treatments (N = 80). The study
was conducted in two consecutive periods with 40 calves/
period (n = 10 calves/treatment/period). Dietary treatments
were given in both the milk replacer and calf starter. Treat-
ments were arranged and analyzed as a 2 x 2 factorial with
OG and PV as the main fixed effects. Diets were formulated
to supply approximately 10 g/d of OG and 2 billion CFU/d
of PV if calves were consuming milk only or 1.36 kg of calf
starter only. Calves were housed in an enclosed barn and fed
275 g of a 22% CP and 20% fat milk replacer daily at 0730
and 1630. Calves had ad libitum access to calf starter and wa-
ter. The quantity of water and starter offered as well as re-
fused was recorded and adjusted daily for approximately 10%
orts. Calves were individually housed until they were weaned
at 56 d when they were grouped within treatment with four
calves/pen for an additional 28 d. There were no treatment or
treatment x time differences on starter intake during either
the preweaned (P > 0.111) or postweaned (P > 0.297) pe-
riods. Additionally, there were no treatment or treatment X
time differences (P > 0.500) in ADG during either the pre-
weaned (0.593 + 0.096 kg/d) or postweaned (0.845 + 0.096
kg/d) periods. The surface expression of CD14 on peripheral
blood monocytes decreased (P < 0.001) with increased calf
age; however, there were no treatment or treatment X time
differences (P > 0.339). Similarly, there were no treatment
or treatment x time differences (P > 0.316) on the surface
expression of CD62L on peripheral blood neutrophils. There
was an OG x PV x time interaction (P = 0.018) in periph-
eral blood neutrophil counts, whereas there was a tendency
(P = 0.089) for the Control and OG + PV to have reduced
neutrophils when compared with OG and PV calves at 21 d.
Lastly, there were no treatment X time differences (P > 0.430)
on hematocrit percentages; however, there was a significant
time effect (P = 0.001), whereas hematocrits were elevated at
14 and 21 d. These data indicate that OmniGen-AF and Provia
6086 supplementation during the preweaned and immediate
postweaned periods did not influence growth performance,
leukocyte, or hematological measures in these Holstein calves.
Key Words: calf, growth, immunity
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0110 Health status of dairy feeder calves arriving
to a veal facility. D. L. Renaud*, T. F. Duffield,
D. F. Kelton, S. J. LeBlanc, and D. B. Haley,
Department of Population Medicine, Ontario
Veterinary College, University of Guelph, Guelph,
ON, Canada.

There are approximately 959,600 dairy cows producing
479,800 male dairy calves every year in Canada. Based on
information gathered from the 2015 Canadian National Dairy
Study, less than 7% of male calves are euthanized at birth,
leaving a significant number of male calves to enter the red
meat industry. In Ontario and Quebec, the majority of male
dairy calves flow into the veal industry. In 2015, 213,659 veal
cattle from approximately 551 producers were slaughtered
in Ontario and Quebec. Currently, there is little information
about the fitness of dairy feeder calves (traditionally referred
to as veal calves) entering the veal industry in Canada. The
objective of this descriptive study was to evaluate the health
status of calves arriving at a large veal farm. Using a scoring
program (Calf Health Scorer App) developed by McGuirk
et al. (2014) and supplemental scoring adapted from Wil-
son et al. (2000), Holstein and crossbred calves (n = 1356;
1335 male and 14 female) of unknown age were evaluated
immediately on arrival at the commercial milk-fed veal fa-
cility in Southwestern Ontario. The results from the period of
November 2015 until March 2016 were tabulated and confi-
dence intervals (CI) were calculated (Wald’s test) using Stata
14 (StataCorp College Station, Texas). Enlarged navels with
at least heat or pain or moisture were found in 25.6% (95%
CI: 23.3-27.9%) of calves, diarrhea was present in 16.7%
(95% CI: 14.7-18.7%), fever (defined as greater than 39.5°C
or 103.1°F) was present in 15.1% (95% CI: 13.2-17.0%),
lack of subcutaneous fat or emaciated appearance was pres-
ent in 22.4% (95% CI: 20.1-24.6%), depression or dullness
was present in 26.8% (95% CI: 24.6-29.3%), signs of clinical
dehydration (defined as >5% dehydration based on skin tent,
attitude, presence or absence of suckle reflex and eye reces-
sion) were present in 26.5% (95% CI: 24.2-28.9%), and re-
spiratory disease (defined as a combination of abnormal nasal
and ocular discharge, ear and head position, cough and tem-
perature) was present in 9.2% (95% CI: 7.6-10.7%). Based on
the results gathered thus far, a significant proportion of calves
(42.7% [95% CI: 40.0-45.3%)]) are entering the facility with
at least one identifiable health abnormality. This represents a
significant welfare concern and the causes of the abnormali-
ties need to be further understood to motivate a change in the
way dairy feeder calves are treated.
Key Words: dairy calf health, health screening,
veal production

0111 Acute immunological responses to a combined
viral-bacterial respiratory disease challenge
in feedlot heifers supplemented with yeast.
A. B. Word™!, P. R. Broadway?, N. C. Burdick
Sanchez?, Y. L. Liang?, K. P. Sharon’, S. L. Roberts*,
J. T. Richeson?, P. J. Defoor’, M. D. Cravey®,
J. R. Corley’, M. A. Ballou!, and J. A. Carroll?,
!Texas Tech University, Lubbock, *USDA-ARS,
Livestock Issues Research Unit, Lubbock, TX, 3Texas
Tech University, Department of Animal and Food
Sciences, Lubbock, *Department of Agricultural
Sciences, West Texas A&M University, Canyon,
SCactus Feeders, Canyon, TX, ‘Phileo Lesaffre
Animal Care, Milwaukee, W1, "Phileo Lesaffre
Animal Care, Cedar Rapids, IA.

Two treatments were evaluated in commercial feedlot heifers
to determine the effects of a yeast supplement on immune re-
sponses to a combined viral-bacterial respiratory challenge.
Thirty-two beef heifers (325 = 19.2 kg BW) were selected and
randomly assigned to one of two treatments, and fed for 31 d:
(1) Control (CON), receiving a standard feedlot ration without
a yeast supplement, or (2) Yeast (YEAST), control ration plus
a combination live yeast (2.5 g'hd'*d™") and yeast cell wall
(2.5 g'hd'd") supplement (Phileo-Lesaffre Animal Care,
Milwaukee, WI). All cattle were challenged intra-nasally with
1 x 10® PFU bovine herpesvirus-1 (BHV-1) on d -3 and then
allowed to rest in outdoor pens for 3 d. On study d 0, each
animal was challenged intratracheally with an average dose
of 3 x 10" CFU Mannheimia haemolytica, was fitted with an
indwelling jugular catheter and an indwelling vaginal temper-
ature recording device, and was moved into individual stan-
chions in an environmentally-controlled barn. Whole blood
samples were collected at the time of BHV-1 challenge at 1-h
(serum) or 2-h (complete blood cell counts) intervals from 0
to 8 h, and at 12, 24, 36, 48, 60, and 72 h relative to M. haemo-
Iytica challenge. Data were analyzed using the mixed proce-
dure of SAS specific for repeated measures with fixed effects
of treatment, time, and their interaction. Water intake per hour
tended (P = 0.06) to be greater in the YEAST group com-
pared with CON. Nasal lesion scores tended (P = 0.07) to be
decreased in the YEAST group compared with CON (2.50 +
0.26 vs. 3.19 + 0.26, respectively). There was no difference in
cortisol concentrations or vaginal temperature between treat-
ment groups (P > 0.37). There was no treatment difference
(P =0.21) in total white blood cell counts following BHV-1
challenge. There was a trend (P = 0.13) for serum haptoglobin
concentration to be reduced in the YEAST (11,757.3 £ 1631.7
pg/dL) group compared with CON (15,396.174 + 1631.7 pg/
dL). Cattle in the CON group tended (P =0.07) to have greater
neutrophils than YEAST (6.39 + 0.39 vs. 5.37 + 0.37 K/uL,
respectively). In summary, feeding a combination live yeast
and cell wall yeast supplement tended to reduce nasal lesion
score, inflammatory response, and neutrophil count with no
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effect on febrile response in beef heifers. Further research is
warranted to determine if other measures of the inflammatory
response were influenced by yeast supplementation in this
model of respiratory disease challenge.
Key Words: feedlot health, respiratory disease
challenge, yeast

0112 SafmannanTM and ActiSafTM supplementation
in milk replacer modulates health and
performance in high-risk, preweaned Holstein
calves. T. L. Harris™, Y. Liang!, R. E. Hudson!,

K. P. Sharon', J. A. Carroll?, and M. A. Ballou',
Texas Tech University, Lubbock, °USDA-ARS,
Livestock Issues Research Unit, Lubbock, TX.

The objectives of the study were to determine if supplement-
ing milk replacer with Safmannan (SM) and ActiSaf (AS)
would affect calf growth and health throughout the preweaned
and immediate postweaned periods. The study was performed
over 67 d, with 39 Holstein bull calves. Calves were housed
in individual pens in an environmentally controlled barn, and
were provided ad libitum access to a texturized calf starter
and water, as well as offered 350 g of milk replacer solids,
22% CP and 20% fat, at 0700 and 1600 from d 0 to 56. Calf
starter and water refusals were recorded daily and intakes
calculated. Calves were randomly assigned to treatments that
included CON, milk replacer with no added supplements;
SM, milk replacer with 5 g SM/calf/d; and SM + AS, milk
replacer with 2 g SM/calf/d and 3 g AS/calf/d. Individual BW
was measured on d 0, 21, 42, 56, and 67. Blood samples were
collected and analyzed for hematology on d 10, 28, and 56;
while plasma and whole blood were collected and analyzed
for plasma haptoglobin concentrations, neutrophil surface ex-
pression of CD62L, and neutrophil phagocytosis and oxida-
tive burst capacity to an environmental E. coli on d 0, 10, 28,
and 56. All data were reported as CON, SM, and SM + AS,
respectively. The LSMeans with various superscripts differ (P
< 0.05). Individual calf starter intake did not differ over the
entire study, although from 0 d to 21 d, calves receiving the
SM + AS supplement consumed more starter (0.025°, 0.034%,
0.074°+0.018 kg/d; P < 0.05). Neither ADG (0.63, 0.68, 0.69
+ 0.054 kg/d; P = 0.699), nor feed:gain (1.74, 1.74, 1.73 +
0.070 kg/kg; P=0.990) differed among treatments. Total leu-
kocyte counts were greater in the CON calves on d 10 than
the other treatments (14.2¢,9.2° 11.1*+ 1.2 10%mL; P < 0.05)
and was lower in the SM calves on d 28 than the CON and SM
+ AS treatments (10.4¢, 7.9°, 10.6* + 0.87 10%/mL; P < 0.037).
Neutrophil surface expression of CD62L was greatest in SM
calves when compared with CON calves (92,7722, 110,441°,
94,526 + 5334 mean fluorescence intensity; P = 0.052). Ad-
ditionally, there were treatment X time interactions on neu-
trophil phagocytosis and oxidative burst P < 0.024), whereas
SM calves had greater percentages of neutrophils phagocy-
tizing and producing an oxidative burst on d 28. These data

suggest that both yeast supplementation strategies may influ-
ence the health of high-risk, preweaned Holstein calves.
Key Words: calf, growth, yeast

0113 Evaluation of horn bud wound healing following
cautery disbudding of preweaned dairy calves
treated with aluminum-based aerosol bandage.
K. L. Huebner*, A. K. Kunkel, C. M. McConnel,
R. J. Callan, R. P. Dinsmore, and L. S. Caixeta,
Colorado State University, Fort Collins.

Dehorning pain management has been extensively studied,
though few studies have evaluated the effects of cautery dis-
budding on wound healing. Inflammation and delayed healing
are common postdisbudding, with undocumented significance
for health. Our objective was to determine healing follow-
ing disbudding with or without treatment using topical alu-
minum-based aerosol bandage (ALU). In a prospective study,
Holstein heifer calves raised at three commercial dairy farms
were disbudded within 3 wk of life. Local anesthesia and anal-
gesia were performed before disbudding, and ALU treatment
was randomly allocated to the right or left bud within each
calf. Disbudding site (DS) healing was evaluated thereafter
on a weekly basis for 3 wk and lesion score (LS) was cate-
gorized as: (1) no scab or discharge; (2) dried scabs; and (3)
purulent discharge. LS was dichotomized (normal: LS = 1;
and abnormal: LS > 2) to facilitate analysis and interpretation
of results and logistic regression was used for statistical anal-
ysis. Results were considered statistically significant when P
< 0.05 and tendency was considered when 0.05 < P <0.10. In
total, 220 calves were enrolled. There was no difference in LS
between groups during the first 2 wk postdisbudding, but at
the third week postdisbudding, the proportion of LS = 3 was
greater for control DS compared with ALU (16.8 vs. 8.1%,
respectively; P = 0.02). Similarly, the odds of having LS > 2
were only different during the third week postdisbudding with
control DS being 1.42 times more likely to have LS > 2 than
ALU treated DS (95% CI=0.964—2.10; P=0.07). Abnormal
healing during week 1 increased the odds of having abnor-
mal healing in week 2 (OR = 5.36; 95% CI =2.96-9.69; P <
0.01). Likewise, abnormal healing during week 2 increased
the odds of abnormal healing during week 3 (OR =4.22; 95%
CI = 2.72— 6.54; P < 0.01). A reduction in LS at the third
week postdisbudding was observed when using ALU. Once
abnormal healing started, it increased the likelihood of abnor-
mal healing later. Discharge and/or scabs may be a part of the
normal healing process; however, in this study, it was consid-
ered abnormal since no cultures were performed to rule out
DS infection. Our data indicates that use of ALU may benefit
healing after cautery disbudding in preweaned dairy calves.
Key Words: dairy calves, dehorning,
wound healing, well-being
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0114 Automated milking systems: using productivity
and behavioral data to detect illness in dairy
cows. M. T. King™', E. A. Pajor?, S. J. LeBlanc?,
and T. J. DeVries', 'Department of Animal
Biosciences, University of Guelph, Guelph, ON,
Canada, ?University of Calgary, Calgary, AB,
Canada, 3Department of Population Medicine,
Ontario Veterinary College, University of Guelph,
Guelph, ON, Canada.

To develop better ways of using milking activity, productivity,
and behavioral data to detect illness, we collected longitudinal
data throughout the lactation of 57 Holstein dairy cows (19
PP, 38 MP; 3.1 £ 1.1 lactations) housed in a free-stall barn
equipped with an automated milking system (AMS). Cases of
illness were recorded, including subclinical ketosis (SCK; n =
23), calving-related disease (CRD; n = 14), hoof disorders and
severe lameness (n = 16), pneumonia (n = §), and gastroin-
testinal issues and displaced abomasum (DA; n = 7). We col-
lected continuous milking activity data from the AMS. Lying,
rumination, and activity data were recorded by electronic data
loggers. Data were analyzed in repeated measures mixed lin-
ear regression models. Days relative to the day of diagnosis/
treatment (d 0) were analyzed as a fixed effect for each illness
separately, with data extending back to d —14. Analyses were
performed between: (a) the day from which each outcome vari-
able deviated significantly from baseline production/behavior
(Tukey’s tests were used to make day-by-day comparisons),
and (b) d —1, since recovery had begun following treatment
on d 0. Outcome variables tested were milk yield (3-d rolling
average), daily rumination time, activity (unit-less measure of
head and neck motion), and lying behavior (lying time, bout
frequency, bout length). Mean milk production declined by
4.3 and 4.1 kg/d from d —4 to diagnosis of DA (P <0.001) and
pneumonia (P = 0.01), respectively. From d —14 to diagnosis
of hoof disorders, production steadily declined by 0.6 kg/d (P
< 0.001). Mean rumination time declined by 54 and 55 min/d
from d —5 to diagnosis of DA (P <0.001) and pneumonia (P =
0.03), respectively. Before SCK diagnosis (2 tests/fresh cow
~1 wk apart), rumination decreased by 13 min/d from d —6
to diagnosis (P = 0.05); this was most drastic d —3 to —1 (34
min/d; P=0.001). Activity levels declined by 40 units/d from
d —4 to diagnosis of DA (P < 0.001), but decreased gradually
from d —14 to diagnosis of SCK (—15 units/d; P <0.001) and
CRD (-23 units/d; P < 0.001). Lying behavior was less pre-
dictive of illness, as it did not vary until the day of diagnosis
of any illness. These results suggest that the effects of illness
on rumination, activity, and productivity are apparent several
days before diagnosis and could be used to earlier identify
illness in AMS herds. Since behavior and productivity appear
to respond differently to various types of illness, it is possible
that certain parameters may be illness-specific.
Key Words: automated milking, dairy cow
behavior, illness

0115 Occurrence of mycotoxins in the 2015 U.S.
corn crop. P. N. Gott™, B. G. Miller', R. Beltran?,
and G. R. Murugesan, BIOMIN America Inc.,

San Antonio, TX.

Mycotoxins are toxic metabolites produced by filamentous
fungi which commonly contaminate feedstuffs harvested for
both human and livestock consumption. Although the dif-
ferent types of mycotoxins have variable effects on different
livestock species, exposure to mycotoxins can impair health
and adversely affect animal performance. The objective of the
current study was to determine the occurrence of mycotoxins
in the 2015 corn crop in the United States and to assess the
potential risk to livestock species. From September 2015 to
January 2016, 381 corn samples were collected from 20 states
as part of the annual Biomin Mycotoxin Survey. Samples were
analyzed either by high performance liquid chromatography
(HPLC) or liquid chromatography tandem mass spectrometry
(LC-MS/MS) techniques, which are highly sensitive in detect-
ing very low mycotoxin concentrations. The major mycotoxin
groups analyzed were aflatoxins (Afla), zearalenone (ZEN),
trichothecenes including deoxynivalenol (DON) and T-2 toxin
(T-2), fumonisins (FUM), and ochratoxin A (OTA). Mycotox-
ins were detected in 94% of the corn samples tested and 50%
of the positive samples contained more than one mycotoxin.
Co-occurrence of mycotoxins may lead to synergism and en-
hanced toxicity in animals which consume contaminated feed.
The percentage of positive samples, mean of positives (ppb),
maximum of positives (ppb), and risk threshold (ppb) for the
six major mycotoxins are presented in Table 1. The occurrence
of Afla, T-2, and OTA were minimal in relation to ZEN, DON,
and FUM in these samples. The highest threat in these corn
samples was posed by DON due to its high prevalence and
number of samples above the FDA recommended level. As a
result of their common co-occurrence, ZEN also presents a ma-
jor threat. In terms of occurrence, FUM ranks second among
the six major mycotoxins analyzed in these samples. With the
increased occurrence and co-occurrence levels in 2015 com-
pared with the previous year, DON, FUM, and ZEN pose a
higher risk to livestock production in 2016.
Key Words: mycotoxins, deoxynivalenol, fumonisin
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0116 Associations of hygiene and lying behavior
with the risk of elevated somatic cell count and
lameness. 1. Robles™, D. F. Kelton?, H. Barkema’,
G. P. Keefe*, J. P. Roy®, M. A. von Keyserlingk®, and
T. J. DeVries!, !Department of Animal Biosciences,
University of Guelph, Guelph, ON, Canada,
’Department of Population Medicine, Ontario
Veterinary College, University of Guelph, Guelph,
ON, Canada, *University of Calgary, Calgary, AL,
Canada, *Atlantic Veterinary College, University of
Prince Edward Island, Charlottetown, PE, Canada,
SFaculté de Médecine Vétérinaire, University of
Montreal, St. Hyacinthe, QC, Canada, ‘Animal
Welfare Program—University of British Columbia,
Vancouver, BC, Canada.

The objective of this study was to identify how cow-level fac-
tors and housing management affect the risk of elevated SCC
(eSCC) and lameness in lactating dairy cows. Cows from six
commercial free-stall dairy herds in Ontario, Canada, were
enrolled in a longitudinal study. Ten Holstein cows/herd were
randomly selected based on days in milk (DIM; <120 d),
absence of mastitis treatment in the last 3 mo, and somatic
cell count (SCC < 100,000 cells/mL). Data on SCC were
collected through DHI testing (~5 wk intervals). The study
began within 7 d after a DHI-milk test, continued until three
tests were completed (~105d), for a total of three observation
periods/cow. Elevated SCC was used to indicate subclinical
mastitis. An incident of eSCC was defined as a cow having
a SCC > 200,000 cells/mL at the end of a period when SCC
was <100,000 cells/mL at the beginning of that period. Lying
behavior was recorded for 6 d after each milk sampling us-
ing data loggers. On d 1 of each recording period, a trained
observer scored cows for lameness (5-point numerical rating
scale, NRS > 3 = lame). Hygiene scoring (four-point scale),
also done by a trained observer, occurred on each visit. Cows
were categorized as clean (1, 2) or dirty (3, 4). Stall cleanliness
was assessed with a 1 m? metal grid, containing 88 squares,
centered between stall partitions of every 10th stall, and then
counting the squares containing visible urine and/or fecal mat-
ter. Data were analyzed using multivariable logistic regression
models. Cows averaged (mean + SD) 627 + 107.7min/d lying,
9 + 2.8 lying bouts/d, and 72 £ 19.9 min/bout. Over the study
period, 13 eSCC were detected, resulting in an incidence rate
of 0.73 eSCC/cow-year at risk. The risk of experiencing an
eSCC increased 1.4x (P < 0.01) with every 20,000 cells/mL
SCC increment at the beginning of the study. Mean propor-
tion of soiled squares/stall was 27%. Each SD (18.8%) incre-
ment in proportion of dirty squares/stall was associated with
lameness (NRS > 3; OR = 1.5; P = 0.05) and increased the
odds of having a dirty udder (DU; OR =2.4; P = 0.02). Each
SD (108min/d) increment in lying time/d increased the risk
of having dirty upper legs and flank (DULF; OR = 2.1; P <
0.01), and tended to increase the risk of having a DU (OR =

1.44; P < 0.08). For each 9.6% increase above mean (100%)
cow/stall stocking density, the risk of having DULF increased
by 1.7x (P = 0.03). These results indicate that lower stocking
density and management practices that improved stall hygiene
and should be encouraged to reduce the risk of poor hygiene
and clinical lameness in dairy cows housed in free-stall barns.
Key Words: subclinical mastitis, lameness, cleanliness

0117 Using milk fat-to-protein ratio to evaluate
dairy cows energy balance status. T. Schcolnik*®,
Afimilk, Afikim, Israel.

The objective of the present study was to establish the asso-
ciation of negative energy balance status of the calving cow
with the duration of high daily fat-to-protein ratio (FPR). Such
an association could be utilized to evaluate fresh cow’s energy
balance status. A dairy cow’s physiological condition is re-
flected in the composition of its milk. AfiLab™ is a real-time
milk analyzer measuring individual cows’ milk fat, protein
and lactose contents during each milking. Fat-to-protein ratio
is a combination of milk protein production rate with body
fat mobilization rate; that is, it reflects energy availability to
a cow’s body needs of maintenance and production. Nega-
tive energy balance (NEB), ketosis, and body condition score
losses are related to reduced conception rate and decreased
milk yield. Utilizing FPR for evaluation of cows energy status
provides valuable indications, which enable prompt interven-
tion and increase economic profit. Daily milk component data,
extracted from the ICBA Israeli HerdBook, included 117,846
observations (days in milk [DIM] periods) of 23,192 cows at
first lactation or more, calving through 2014, in 44 Israeli Hol-
stein herds using Afilab. Analysis was done by SAS®PROC
GLIMMIX. Means of FPR up to 50 DIM were calculated for
3 periods: 1-15, 16-35, and 3650 DIM. Four categories were
defined by FPR threshold of 1.4: (1) means of all periods <
1.4, (19,181 cows); (2) mean of any one period > 1.4 (2979
cows); (3) means of any two periods > 1.4 (779 cows); and
(4) means of all three periods > 1.4 (253 cows). The results
establish valid associations between production and fertility
traits and the duration of NEB after calving. Least squares
means of conception to first Al service were 35.34, 31.62,
30.17, and 33.0% for groups 1, 2, 3, and 4, respectively. Dif-
ferences between groups 2 and 3 vs. group 1 were statistically
significant. The least squares means of days open for the same
groups were 122, 125, 129, and 128 d, respectively. The least
squares means for 180 d milk yield were 7621, 7685, 7636,
and 7468 kg, respectively. Differences between groups 1, 2,
and 3 vs. group 4 were statistically significant. We concluded
that the intensity of the negative effects of NEB on fertility
and production variables examined, relates to the duration of
NEB after calving. Therefore, real-time detection of NEB per
individual cow allows for specific and prompt treatment.
Key Words: energy status, fat-to-protein ratio,
production
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0118 Evaluation of three lameness detection strategies
on the odds of cure in dairy cows. E. M. Wynands*,
D. Moe, and G. Cramer, Department of Veterinary
Population Medicine, College of Veterinary
Medicine, University of Minnesota, St. Paul.

The high prevalence of lameness in U.S. freestall dairy herds is
both an animal welfare and an economic concern. To achieve
a low prevalence of lameness, strategies to lower incidence
need to be combined with methods to decrease duration. This
requires methods to detect and treat lameness. The objective
of this study was to evaluate the impact of three lameness de-
tection strategies on the odds of cure. A trial was conducted
from June to August 2015 on a dairy farm in Minnesota. Three
pens of cows were randomized to different lameness detection
strategies. The strategies were: (1) locomotion scoring using
a 3-point scale (VLS), (2) headlock scoring by observing leg
posture and weight-bearing while cows were restrained (HS),
and (3) casual observation at unspecified times (farm’s cur-
rent strategy), serving as the control group (C). Cows newly
detected as lame by the different strategies were evaluated in a
hoof trimming chute and treated for the cause of lameness. All
groups were locomotion scored for lameness once per week
(LS) as cows exited the parlor. The weekly LS were used as
the outcome measure to assess odds of cure. Cows that began
nonlame as defined by LS and who were subsequently diag-
nosed as lame by LS were included in the analysis. The scores
from the LS system showed a high degree of week-to-week
variability. Logistic regression models were constructed for
the odds of cure at 3 wk (n =486) and 6 wk (rn = 290) follow-
ing lame diagnosis. At the 3 wk follow-up, 176 individuals
(36.2%) remained lame. Primiparous cows had higher odds of
recovering than multiparous cows (OR, 1.79; CI, 1.20-2.67).
Days in milk at enrollment were negatively associated with
odds of cure (P = 0.03). There was no significant association
between detection strategy and odds of cure at 3 wk. At the 6
wk follow-up, 125 individuals (43.1%) remained lame. Prim-
iparous cows had higher odds of recovering than multiparous
cows (OR, 2.71; CI, 1.62—4.53). The odds of cure were higher
in the VLS group compared with the C group (OR, 2.15; CI,
1.12-4.12). The week-to-week variability in individual cow
LS identified a limitation of the LS system, as this variation
is inconsistent with the pathology of lameness. These results
show that the odds of cure improved when the VLS active
detection protocol was implemented.
Key Words: dairy, lameness, locomotion scoring

0119 Risk factors for subclinical ketosis in grazing
dairy herds in Brazil. R. R. Daros’!, M. J. Hotzel?,
S.J. LeBlanc?®, J. A. Bran?, A. J. Thompson!, and
M. A. von Keyserlingk!, ‘Animal Welfare Program,
University of British Columbia, Vancouver, BC,
Canada, *Universidade Federal de Santa Catarina,
Florianopolis, Brazil, ’Department of Population
Medicine, Ontario Veterinary College, University
of Guelph, Guelph, ON, Canada.

Minimizing disease, including subclinical ketosis (SCK),
continues to be a challenge for the dairy industry. Work on
SCK has focused on confinement systems, with little work
on pasture-based dairies. The aim of this study was to deter-
mine the prevalence and herd-level risk factors for SCK in
cows housed on pasture. We visited 48 pasture-based farms
in southern Brazil between February and September 2015. All
farms used a rotational grazing system (2 to 3 paddocks per
day). Cows (n = 13 per farm) between 3 and 21 d in milk
were assessed for SCK based on blood B hydroxybutyrate >
1.2 mmol/L. Data regarding number of recumbent cows up
to 3 d after partum (a crude measure of milk fever) over the
course of 1 yr, supplemental feeding, and transition cow man-
agement were collected using a questionnaire by interview
and environmental inspection. Herds were categorized either
as Holstein or crossbred (crossbred Holstein and Jersey, or a
mix of Holstein and Jersey). Herd-level prevalence of down
cows was categorized into low (0-5%), medium (5-10%),
and high (>10%). Herd prevalence of SCK was log trans-
formed. Univariable linear regression models were used to se-
lect variables associated with SCK (P < 0.2). Variables from
the final multivariable model were back transformed for inter-
pretation. The overall prevalence of ketosis was 21%. Breed,
down cow prevalence, and access to water (free versus limited
access), were retained in the final model. Referent herds had
8% (95% confidence interval [CI]: 5-11%) SCK prevalence
and consisted of Holsteins with free access to water and low
prevalence of down cows. Compared with referent herds:
Crossbred herds had 1.7 times higher predicted prevalence of
SCK (95% CI: 1.14-2.55; P = 0.01); limited access to water
increased herd level predicted prevalence of SCK by 1.5 times
(95% CI: 1.05—-2.31; P =0.03) and herds with high predicted
prevalence of down cows had three times higher prevalence of
SCK (95% CI: 1.75-5.09; P <0.01). Pasture-based dairies ap-
pear to have similar point prevalence of SCK to confinement
systems, but the risk factors are different. This work indicates
that crossbred herds have higher levels of SCK, so preven-
tion methods for SCK in these herds is especially important.
Improved feeding and management that would prevent down
cows and allowing cows to have free access to water should
decrease the prevalence of SCK in grazing dairy herds.
Key Words: health, hyperketonemia, transition period
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0120 Mortality risk factors for calves entering a
multilocation white veal farm in Ontario.
C. B. Winder™, D. F. Kelton?, and T. F. Duffield?,
"University of Guelph, Guelph, ON, Canada,
’Department of Population Medicine, Ontario
Veterinary College, University of Guelph, Guelph,
ON, Canada.

Mortality in preweaned dairy breed calves of both sexes rep-
resents a potential welfare issue and a source of economic loss
for the industries involved. While morbidity and mortality in
veal production has been described, this work reflects a wide
range of management practices and requirements throughout
the world. In preweaned dairy heifers, rates of morbidity and
mortality can also range dramatically, due in large part to dif-
fering management strategies. It has been over two decades
since mortality in veal calves in Ontario was last described.
The objective of this retrospective cohort study was to deter-
mine if recorded on-arrival data collected from a large white
veal farm could be used as predictors of mortality. Data was
collected from 10,910 calves entering seven barns of a single
white veal farm, all locations of barns within Ontario, from
1 Jan. to 31 Dec. 2014. Calves were followed until death or
marketing; no calves were culled during the year. Three lo-
gistic regression models were used to determine the effects
of weight on arrival, season of arrival, supplier, sex, barn, and
standardized purchase price on the risk of overall mortality,
mortality in the first 21 d after arrival, and mortality after the
first 21 d. In the overall mortality model, significant associ-
ations (P < 0.05) were seen with season, barn, supplier and
weight, with lighter weight calves arriving in winter being at
increased odds of mortality. The early mortality model con-
tained significant (P < 0.05) associations with weight, season,
barn, supplier and tended (P < 0.10) to have an association
with standardized price; lighter weight calves arriving in win-
ter at lower prices were at increased odds of mortality. The
late mortality model had significant (P < 0.05) associations
with season of arrival, barn and supplier. While not a proxy
for body condition, increased weight on arrival being protec-
tive for early mortality may have somewhat reflected this, as
the distribution of weights was fairly tight and likely repre-
sented calves at a week of age or less. Although failure of
passive transfer is a significant risk factor for mortality, the
seasonal association we saw could reflect early life nutrition
stress as opposed to seasonal variation in passive transfer. A
further exploration of dairy farm of origin risk factors for veal
calf mortality may serve to improve the productivity and wel-
fare of dairy calves of both sexes.
Key Words: calf, mortality, veal

0121 Assessment of tubal patency by hysterosalpingo-
contrast sonography in cow. K. Itoh!, N. Endo',
S. I. Kataoka?, and T. Tanaka®!, Tokyo University
of Agriculture and Technology, Fuchu, Tokyo, Japan,
?Tokyo Metropolitan Agriculture and Forestry
Research Center, Ome, Tokyo, Japan.

Recently, several studies have reported the use of ultrasound
contrast media to assess tubal patency during transvaginal ul-
trasound in the imaging of infertile women. However, in the
field of veterinary medicine, there is little information regard-
ing the use of hysterosalpingo-contrast sonography to test for
tubal patency. The present study aimed to estimate the clinical
usefulness of hysterosalpingo-contract sonography for tubal
patency in cows. Five nonlactating Holstein cows were used,
and four of them were treated twice. Sixteen microliters of
perflubutane (Sonazoid® for injection, Daiichi-Sankyo) was
diluted with 60 mL of saline as echo-contrast medium. At
the luteal phase (around 10 d after ovulation), a 16 Fr bal-
loon catheter was gently inserted into one uterine horn, the
balloon was placed approximately 5 cm cranial to the uter-
ine bifurcation. The linear probe of the ultrasound (5.0 MHz)
was inserted rectally and 30 mL of echo-contrast medium was
injected slowly into the uterine horn through the catheter. Af-
ter the injection, the flow of contrast medium in the uterus,
uterotubal junction, and oviduct was monitored with the ultra-
sound for 20 min. The opposite oviduct was tested in the same
way. Tubal patency was diagnosed if the contrast medium was
visualized at the infundibulum of the oviduct. Twelve of 18
cases were diagnosed as tubal patency. Contrast medium was
first observed within the uterus and then immediately moved
toward the oviduct. In the case of tubal patency, it was visu-
alized as a funnel-like appearance adjacent to the ovary at the
infundibulum of the oviduct. The transit time of the contrast
medium to reach the infundibulum of the oviduct after injec-
tion was 6.5 = 3.3 min (n = 12). Two cases were diagnosed as
tubal obstruction. Although the contrast medium was clearly
visualized in the uterus and the isthmus of the oviduct, an
accumulation of contrast medium was found at the position
of the ampulla of the oviduct in one of them. The other four
cases were inconclusive because of poor image quality due to
posterior echo enhancement and technical artifact. The pres-
ent study demonstrated that the flow of the contrast medium
injected to the uterus was visualized at the infundibulum of
the oviduct, suggesting that hysterosalpingo-contrast sonog-
raphy is useful as a diagnostic tool for tubal patency in cows.
However, further technical improvement is required to reduce
inconclusive cases for accurate diagnosis.
Key Words: tubal patency, hysterosalpingo-contrast
sonography, cow
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0122 Retained placenta and subclinical endometritis:
Prevalence and relation with reproductive
performance in crossbred dairy cows. R. R. Buso,
C. C. Campos, T. R. Santos, J. P. E. Saut, and
R. M. Santos*, FAMEV-UFU, Uberlandia, Brazil.

Our objective was to determine the effects of type of calving
(eutocic vs. dystocic) and season of the year (rainy vs. dry) on
retained placenta (RP) and subclinical endometritis (SE) prev-
alences verify the relationship between these two diseases,
and effects of RP and SE on culling rate, calving to concep-
tion interval, and number of Al/conception in crossbred dairy
cows. The study was conducted in nine different dairy farms
located in Minas Gerais state, Brazil. Retention of fetal mem-
branes was recorded on the first day postpartum. Endometrial
cytology was performed between 30 and 80 d in milk (DIM)
and the threshold used for SE diagnosis was >5% neutrophils.
Data were analyzed by logistic regression and ANOVA on Mi-
nitab program. The prevalence of RP was 14.93% (69/462)
and of SE was 27.49% (127/462). A tendency of effect of RP
on SE prevalence was detected (35.82 vs. 26.07%; P = 0.10).
Dystocia increased RP prevalence (68.42 vs. 12.19%; P <
0.05). Cows, which calved during rainy season, had greater
SE prevalence (35.48 vs. 20.41%; P < 0.05). RP increased
culling rate (19.40 vs. 6.08%; P < 0.05), calving to conception
interval (177.46 vs. 131.19 d; P < 0.05) and number of Al/
conception (3.30 vs. 2.46; P < 0.05), although SE occurrence
did not affect these variables (P > 0.05). In conclusion, RP
showed to be a risk factor for SE, dystocia is a predisposing
factor for RP and cows calving during the rainy season had an
increase in SE prevalence. There is a negative impact of re-
tained placenta on reproductive efficiency of crossbred dairy
cows. Supported by FAPEMIG e CnPQ.
Key Words: cytological endometritis, reproductive
efficiency, dairy cows

0123 Association of rumination time and health status
with milk production in early lactation dairy cows.
V. H. Asselstine!, E. I. Kaufman', S. J. LeBlanc?,
B. W. McBride!, T. F. Duffield?, and T. J. DeVries™!,
!Department of Animal Biosciences, University
of Guelph, Guelph, ON, Canada, *Department of
Population Medicine, Ontario Veterinary College,
University of Guelph, Guelph, ON, Canada.

The objective of this study was to characterize the associa-
tions of rumination time (RT) and health status with milk yield
(MY) and milk composition in early lactation dairy cows. A
total of 339 dairy cows (first lactation, n = 107; second lac-
tation, n = 112; > third lactation, » = 120) on 4 commercial
dairy farms in Ontario, Canada, were monitored from 1 to 28
d in milk (DIM) for rumination behavior (24h/d using an au-
tomated system), milk composition (fat, protein, somatic cell
count, and milk urea N 1x/wk), and hyperketonemia (HYK;

blood B hydroxybutyrate > 1.2 mmol/L, measured 1x/
wk). Cows were milked 3 times/d at each farm; Two farms
recorded milk weights at each milking to determine daily MY
(n=170). Cases of retained placenta, metritis, milk fever, or
mastitis during the study period were recorded. Cows were
categorized into 1 of 3 groups: healthy (HLT) cows had no
HYK or any other recorded disease (7 = 139); HYK cows with
no other health problems during transition (n = 97); or hyper-
ketonemic plus (HYK+) cows that had HYK and >1 other
health problems (n = 53). Data were summarized by week and
analyzed in repeated measures general linear mixed models.
A positive association was found between weekly summa-
rized RT and MY in first (+0.006 + 0.003 kg milk/min RT, P
= 0.04) and second lactation (+0.01 £ 0.004 kg milk/min RT,
P <0.01) cows from 4 to 28 DIM. A positive association was
also seen in parity 3+ cows, however, the relationship between
RT and MY differed (P < 0.01) across weeks (wk +1: +0.05
+ 0.007 kg/min RT; wk +2: +0.06 + 0.008 kg/min RT; wk +3:
+0.05 + 0.011 kg/min RT; wk +4: +0.04 + 0.014 kg/min RT).
During wk +2 and +3, second lactation HYK cows had lower
milk protein percentage compared with HLT cows (0.08 +
0.043w/w% and 0.12 + 0.041w/w%, respectively; P < 0.05).
Hyperketonemia+, second lactation cows also had lower milk
protein content compared with HLT cows in wk +1, and +2,
(0.14 £ 0.068w/w% and 0.20 + 0.089w/w%, respectively; P <
0.05). Over the 4 wk observation period, first lactation HYK+
cows tended to have lower protein compared with HLT cows
(P =0.1) and > third lactation HYK and HYK+ cows pro-
duced less protein than HLT cows (P < 0.03). Second lacta-
tion cows in HYK+ produced less milk than HLT cows during
wk +1 (7.1 £ 2.9 kg/d, P = 0.02), +2 (14.2 + 4.0 kg/d, P <
0.001), +3 (13.8 + 4.5 kg/d, P = 0.003), and +4 (10.6 £ 5.3
kg/d, P=0.05). Ketosis decreased MY and protein percentage
variably with parity. Rumination time was shown to have a
positive association with MY in early lactation dairy cows.
Key Words: hyperketonemia, milk production,
rumination behavior
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0124 Associations of cow-level factors with the risk
of poor hygiene. 1. Robles™, D. F. Kelton?,
H. Barkema®, G. P. Keefe?, J. P. Roy’, M. A. von
Keyserlingk®, and T. J. DeVries!, Department of
Animal Biosciences, University of Guelph, Guelph,
ON, Canada, *Department of Population Medicine,
Ontario Veterinary College, University of Guelph,
Guelph, ON, Canada, *University of Calgary,
Calgary, AL, Canada, *Atlantic Veterinary College,
University of Prince Edward Island, Charlottetown,
PE, Canada, Faculté de médecine vétérinaire,
University of Montreal, St. Hyacinthe, QC, Canada,
*Animal Welfare Program, University of British
Columbia, Vancouver, Canada.

The objective of this study was to identify how cow-level
factors affect the risk of having poor hygiene. Cows from 68
commercial dairy herds in Ontario, Canada, were enrolled in a
cross-sectional study. Cows were housed in free-stall (FS, n =
43) or tie-stall (TS, n = 25) barns. Twenty-five percent of the
cows in each lactating pen (FS) or row of stalls (TS) in herds
with > 160 cows, or a minimum of 40 cows per herds with
<160 cows were randomly selected for hygiene scoring (n =
2594 cows). Cows were scored for cleanliness on each of three
visits (7d apart), on a scale of 1 (clean) to 4 (dirty), in each of
three zones (lower leg, udder, and upper leg and flank); scores
were categorized as: clean < 2 or dirty > 3. DHI data from
the test closest to the first visit and another test closest to the
last visit were obtained. Data were analyzed using multivari-
able logistic regression models. DIM (mean + SD) was 171.6
+ 106.1 for cows housed in FS barns and 177.4 + 114.0 for
those in TS barns. In FS barns, first and second parity cows
were at 1.5 and 1.4, respectively, greater risk (P <0.01) of
having dirty lower legs (DLL) compared with > 3 parity cows.
Also in FS barns, first parity cows had a lower risk of having a
dirty udder (OR = 0.40; P < 0.05), as well as dirty upper legs
and flank (DULF; OR = 0.84; P =0.01), when compared with
>3 parity cows. In TS barns, first lactation cows had a 2.3 x
greater risk (P < 0.01) of having DLL compared with >3 parity
cows. First and second parity cows in TS barns had greater risk
(OR = 1.9 and 1.3, respectively) of having DULF (P < 0.01).
Each SD (114.0) increment in DIM was associated with lower
risk of having DLL (OR =0.41; P <0.01) and dirty upper legs
and flank (DULF; OR = 0.60; P < 0.01) for cows in TS barns.
Each SD (106.1) increment in DIM was associated with lower
risk of having a dirty udder (OR = 0.90; P = 0.03) and DULF
(OR =0.84; P <0.01) for cows housed in FS barns. The results
suggest that cow hygiene varies by parity and stage of lactation
in both free-stall and tie-stall barns.
Key Words: hygiene, housing, parity

0125 Genomic markers associated with hyperketonemia
in Jersey cows. R. S. Pralle™’, H. A. Adams?,
T. L. Chandler!, and H. M. White', Department
of Dairy Science University of Wisconsin, Madison,
2CRI International Center for Biotechnology,
Mount Horeb, WI.

Hyperketonemia is a metabolic disorder in dairy cattle com-
monly attributed to a parturition-induced negative energy
balance. Prevalence of this disorder is variable among dairy
operations with similar management strategies, as well as
among dairy breeds. This suggests differences in genetic
selection practices among farms and breeds that may alter
a cow’s predisposition to hyperketonemia. Identification of
genomic markers for hyperketonemia could assist dairy pro-
ducers in identifying transition cows requiring intensive man-
agement. The objective of our study was to identify genetic
markers associated with the hyperketonemia phenotype. Ge-
nomic marker association was performed on 387 Jersey cows
genotyped with the GeneSeek Genomic Profiler LD v3 chip.
Blood and hair samples were collected at a single time-point
from Wisconsin (5-21 d in milk [DIM], five herds) and New
England (2-30 DIM, five herds) Jersey cows. Serum f-hy-
droxybutyrate (BHBA) concentration was determined by a
colorimetric assay. Samples were diagnosed into categorical
phenotypes for threshold and gap analysis, generating two
case-control phenotype sets based on serum BHBA concen-
trations. Threshold hyperketonemia cases were defined as
BHBA concentration > 1.2 mM, and remaining cows were
controls; gap cases were BHBA concentrations > 1.2 mM,
and controls were BHBA concentrations < 1.0 mM. A log-ad-
ditive model that accounted for parity group was applied to
the data, using the SNPassoc package in R, to identify markers
significantly associated with hyperketonemia status. Means =+
standard error are reported. Markers were considered signifi-
cant at a false discovery rate-corrected P < 1 x 1076, The mean
DIM at sample collection was 15.0 + 0.73. The prevalence of
hyperketonemia within the dataset was 22.0%. Blood BHBA
was 0.68 = 0.01 mM for controls and 2.08 + 0.13 mM for
cases. Thirteen markers were found to be significant in the
gap and/or threshold analyses. Six markers were significant
across both analyses. Of the significant markers identified in
threshold or gap comparisons, markers were identified within
exonic regions of eight genes: periphilin 1, multimerin 2, alkB
homolog 1 histone H2A dioxygenase, Parkinson disease pro-
tein 2 co-regulated-like, ataxin 1, protein phosphatase 1, B~y
crystallin domain containing 3, and 2,3-cyclic nucleotide 3
phosphodiesterase. Although gene functions are not exclusive
to energy metabolism, the research objective was to identify
markers consistently associated with hyperketonemia, which
may serve as valuable genetic markers. Identification of these
markers can aid in establishing a marker-assisted management
program for Jersey dairy producers striving to effectively
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manage hyperketonemia.
Key Words: Jersey, hyperketonemia, genome
association study

0126 Meta-analysis of factors influencing new
intramammary infection rate in experimental
challenge teat dip efficacy trials. B. D. Enger™,

R. R. White!, S. C. Nickerson?, L. K. Fox?, Virginia
Tech, Blacksburg, *University of Georgia, Athens,
$Washington State University, Pullman.

Using an effective teat dip before and after milking reduces
the incidence of new intramammary infection (IMI) on dairies.
Many factors influence a teat dip’s efficacy, and this is why all
teat dips should be confirmed efficacious before commercial
circulation. To date, many teat dip efficacy trials have been
conducted and are published in peer-reviewed journals. The
objective of the present study was to conduct a meta-analysis of
data from peer-reviewed teat dip efficacy trials that used an ex-
perimental challenge study design to identify factors influenc-
ing the new IMI rate. A dataset of 21 studies (148 observations)
was created. The new IMI rate, based on percentage of new
quarter infections/month (PNQI/mo), was calculated for each
recorded observation and used as the dependent variable for
model derivation. A linear, mixed-effects model with a random
study effect, weighted for the standard error of the measure-
ment was derived in a stepwise manner where parameters were
sequentially eliminated for nonsignificance. The final mixed
model included the terms for the causative mastitis pathogen
(n=2; P =0.55), postmilking treatment (n =4; P <0.01), geo-
graphic region where the trial was conducted (n=3; P =0.02),
and interaction between study region and pathogen group (P
< 0.01) and postmilking treatment and pathogen group (P <
0.01). Overall, the new IMI rate between the causative masti-
tis pathogens, Staphylococcus aureus, 0.0409 £ 0.0097 PNQI/
mo and Streptococcus agalactiae, 0.0344 + 0.0096 PNQI/mo,
were similar. Quarters not dipped with a postmilking teat dip,
0.0859 £ 0.0087 PNQI/mo, had a greater new IMI rate than
those dipped with a postmilking teat dip containing either io-
dine, 0.0127 = 0.0099 PNQI/mo, a chlorine compound, 0.0258
+ 0.0095 PNQI/mo, or an “other” active ingredient, 0.0263 +
0.0106 PNQI/mo (P < 0.05). Quarters dipped with postmilk-
ing teat dips had similar new IMI rates (P > 0.05). Studies con-
ducted in the southern United States, 0.0531 + 0.0040 PNQI/
mo, had a higher new IMI rate than those conducted in the
Pacific Northwest, 0.0072 + 0.0141 PNQI/mo (P < 0.05), but
not those in the eastern United States, 0.0527 = 0.0206 PNQI/
mo (P > 0.05). The results of this meta-analysis indicate that
using an efficacious postmilking teat dip has a greater impact
on the new Staphylococcus aureus and Streptococcus agalac-
tiae IMI rate than the active germicidal ingredients present in
the postmilking teat dip itself.
Key Words: active ingredient; mastitis; teat disinfectant

0127 The effects of short-term feeding of tocopherol
mix (-, p-, -, and d) on blood neutrophil
function and immunometabolic-related gene
expression in lactating dairy cows. Y. Qu*!,

T. H. Elsasser?, M. Garcia', C. M. Scholte!,

E. E. Connor®, J. R. Newbold*, and K. M. Moyes!,
!Department of Animal and Avian Sciences,
University of Maryland, College Park, °USDA-ARS,
Animal Biosciences and Biotechnology Laboratory,
Beltsville, MD, *USDA-ARS, Animal Genomics and
Improvement Laboratory, Beltsville, MD, *Cargill
Innovation Center, Velddriel, the Netherlands.

Alpha-tocopherol has been well-studied regarding improving
neutrophil function, especially its involvement in respiratory
burst. However, no studies have identified the effect of feed-
ing a tocopherol mix, which contains additional isoforms,
on immune cell function. The objective of this study was to
investigate how short-term feeding of tocopherol mix alters
bovine blood neutrophil (BBN) function and immunometa-
bolic-related gene expression. Twelve healthy, multiparous
Holstein cows (DIM: 179 + 17d) were fed a vegetable-derived
tocopherol oil supplement (Tmix) enriched with ~- and 6-iso-
forms (9% a-, 1% B-, 24% &-, and 62% ~-tocopherol) at ~620
g Tmix-cow!-d™! top dressed for seven consecutive days.
Jugular blood (~200 mL) was collected from all cows on d 0
before feeding and on d 7 postfeeding of Tmix. Whole blood
was then used to measure respiratory burst response via chem-
iluminescence analysis. Isolated BBN (3 x 10° cells/mL) were
used for chemotaxis and immunometabolic-regulated gene
expression analysis by quantitative real-time PCR. For gene
expression analysis, cells were incubated with lipopolysac-
charide (LPS) at a final concentration either of 0.0 or 1.5ug/
mL for 2 h at 37°C, 95% humidity, and 5% CO,. Data were
analyzed as a complete randomized design. Significance was
declared at P < 0.05. With regard to function, Tmix improved
(P = 0.04) BBN chemotaxis function but did not alter (P =
0.9) the respiratory burst response in whole blood. For gene
expression analysis, LPS challenge increased the expression
of proinflammatory genes tumor necrosis factor-a and inter-
leukin-6. However, Tmix did not alter the expression of genes
associated with the immune or metabolic response. In conclu-
sion, short-term feeding of Tmix did not impair BBN function
of respiratory burst but improved chemotaxis, and Tmix did
not alter the immunometabolic response of genes in BBN. Ad-
ditional evaluations of the effect of individual tocopherol iso-
forms will offer valuable information regarding their specific
roles on bovine immune cell function and gene expression.
Key Words: bovine, neutrophil, tocopherol

J. Anim. Sci Vol. 94, E-Suppl. 5/J. Dairy Sci. Vol. 99, E-Suppl. 1 57



0128 Predicting hyperketonemia prevalence in Jersey
herds from milk composition and cow test-day
information using multiple linear regression.

T. L. Chandler™, N. Zhang'?, M. R. Skiba',

S. G. Moore?, M. O. Caldeira®, S. E. Poock?®,

G. R. Oetzel*, C. W. Wolfe’, R. H. Fourdraine®,
and H. M. White'. Department of Dairy Science
University of Wisconsin, Madison, *Feed Research
Institute Chinese Academy of Agricultural Sciences,
Beijing, China, 3University of Missouri, Columbia,
‘Department of Medical Sciences, School of
Veterinary Medicine, University of Wisconsin,
Madison, American Jersey Cattle Association,
Reynoldsburg, OH, °CRI International Center

for Biotechnology, Mount Horeb, WI.

Multiple linear regression models have been validated to pre-
dict hyperketonemia in Holstein herds; however, potential
differences in milk composition and hyperketonemia preva-
lence warranted further sampling and distinct models for Jer-
sey herds. The objective of this study was to validate the use
of multiple linear regression models to predict f-hydroxybu-
tyrate (BHBA) from milk composition and continuous test-
day variables in Jersey cows to serve as a diagnostic tool for
determining herd-level ketosis prevalence. Blood samples
were collected on the same day as milk sampling from 468
Jersey cows 5 to 20 DIM on six dairy farms. Serum BHBA
concentration was quantified by colorimetric assay (Stan-
bio, Boerne, TX). Milk samples were analyzed for concen-
trations of milk BHBA, acetone, and fatty acid (FA) groups
(saturated, unsaturated, trans, short, medium, and long chain
FA) by fourier transform infrared (FTIR) spectrometry from
MilkoScan FT+ (FOSS Analytical A/S, Hillered, Denmark),
in addition to standard milk analysis variables. Continuous
test-day variables were exported from DairyComp305 (Val-
ley Ag Software, Tulare, CA) records. Models were built in
the REG procedure of SAS 9.4 (SAS Institute Inc., Cary, NC)
using forward stepwise selection by excluding variables with
a P-value > 0.15 and using selection criterion of sequential
sums of squares, error sums of squares, and Akaike’s infor-
mation criterion. Statistical parameters (R?, adjusted R?, root
mean square error) were calculated to evaluate model perfor-
mance. Hyperketonemia, defined as a serum BHBA > 1.2
mM, prevalence within the sample set was 20%. Data inter-
rogation justified development of separate models for prim-
iparous and multiparous groups, as well as 5 to 11 and 12 to
20 DIM groups. Significant variables were BHBA, acetone,
fat %, protein %, somatic cell count, FA groups, pervious
days carried calf, age at calving, previous ME305 milk pro-
duction, test-day DIM and milk production. Overall, model
accuracies were 91% for multiparous cows 5 to 11 DIM (R?
=0.85), 86% for multiparous cows 12 to 20 DIM (R? = 0.64),
90% for primiparous cows 5 to 11 DIM (R? = 0.64), and 90%
for primiparous cows 12 to 20 DIM (R? = 0.83). Collectively,

models predicted animals with hyperketonemia at the 1.2 mM
threshold with 86% accuracy. Results suggest that modeling
blood BHBA based on milk composition data and cow-test
day information provides a practical tool for monitoring hy-
perketonemia prevalence in Jersey herds.

Key Words: ketosis, linear regression, Jersey

0129 Liver transcriptome modifications by
nutrient restriction in early lactation Holstein
cows challenged with intramammary
lipopolysaccharide. K. Pawlowski!, C. Leroux!,
Y. Faulconnier!, C. Boby?, A. de la Foye?,

D. Durand!, and J. A. A. Pires™!, 'UMRI1213
Herbivores, INRA, VetAgroSup, Saint-Genes-
Champanelle, France, ’PFEM, INRA, Saint-
Genes-Champanelle, France.

The objective was to test effects of nutrient restriction on liver
transcriptome 24 h after an intramammary lipopolysaccharide
(LPS) challenge in early lactation cows. At 24 = 3 d in milk,
multiparous cows were either allowed to continue ad libitum
intake of a lactation diet (CON, n = 6), or the ration was di-
luted with barley straw (48% DM) for 4 d (RES, n = 6). On
d 3, one healthy rear mammary quarter was infused with 50
ng of LPS (E. coli 0111:B4). Blood and liver biopsies were
collected on d 4, corresponding to 24 h after LPS challenge.
Liver transcriptome was analyzed with 44K bovine microar-
rays (Agilent Technologies). Blood and transcriptomic data
were analyzed using SAS mixed models and GeneSpring
(moderated ¢ test with Westfall-Young correction, P < 0.05),
respectively, and data mining was performed using Panther
and Pathway Studio software. Energy balance did not differ
before diet change. By experimental design, energy intake
was limited to 41 and 97 & 15% of NE, requirements in RES
and CON, respectively (mean + SD; P <(.001). Plasma NEFA
and BHBA were greater, and glucose was lower for RES com-
pared with CON (1221 vs. 382 uM, 2.67 vs. 0.70 mM, 56
vs. 69 mg/dL respectively, P < 0.05, before biopsy), which is
consistent with 4 d of nutrient deficit in REST. We detected 77
differently expressed genes (DEG) between CON and RES,
with 29 down-regulated and 48 up-regulated in RES. Genes
involved in fatty acid synthesis (ACAT2, FASN, SCD), lac-
tate metabolism (LDHC), and cortisol binding (SERPINAG)
were down-regulated in RES, whereas those involved in fatty
acid oxidation, detoxification, cholesterol synthesis, lipopro-
tein lipid secretion, and gluconeogenesis (ACADVL, CPTIA,
CPTIB, ANGPTL4, CYP441l, HUGCSA, APOAI, APOA4,
GK, PC, and PCK?2) were up-regulated in RES. Overall, DEG
were in agreement with negative energy balance and plasma
metabolite profile, and reflect a state intense lipomobilization,
glucose deficit and ketogenesis in RES. Preliminary results
suggest that nutrient restriction did not change liver expres-
sion of genes directly involved in immune function 24 h after
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an intramammary LPS challenge.
Key Words: inflammation, liver transcriptome,
undernutrition

0130 Growth and transcriptional profile analysis
following oral probiotic supplementation in
dairy cows. M. Worku*, S. Adjei-Fremah,

K. Ekwemalor, E. Asiamah, and H. Ismail, North
Carolina Agricultural and Technical State
University, Greensboro.

The objective of this study was to assess the impact of probiotic
administration on growth and global gene expression profile
in dairy cow. Use of probiotic supplements is a nonchemical
approach to promote animal health. Understanding the mech-
anism of action of probiotics in cows may aid in sustainable
dairy production. Lactating Holstein-Friesian cows (n = 10)
received daily oral doses (50ml) of a commercial probiotic
FASTtrak microbial pack (Conklin Company, Kansas City,
MO) (containing Lactobacillus acidophilus, Saccharomyces
cerevisiae, Enterococcus faecium, Aspergillus oryza, and Ba-
cillus subtilis) over a 60-d period. Body weight was recorded
weekly. Whole blood was collected at the beginning (d 0) and
end of the study (d 60). Blood samples were analyzed for total
and viable cell count, packed cell volume (PCV), white blood
cell differential counts (WBC), and total protein concentration
in plasma. Daily supplementation of probiotics had no effect
on BW, PCV, and total protein concentration in plasma at the
end of the study (P > 0.05). Percentage lymphocyte count
increased (P < 0.05), and percentage neutrophil count (P <
0.05) decreased in probiotic-treated animals. Gene expression
analysis identified 10,859 differentially expressed genes, 1168
up-regulated and 9691 down-regulated genes respectively fol-
lowing probiotic administration. Pathway analysis identified
87 bovine pathways impacted by probiotic treatment. These
pathways included the Toll-like receptor signaling pathway,
inflammation response and Wnt signaling pathways. Oral ad-
ministration of probiotic to dairy cows has a systemic effect
on global gene expression, including genes involved in im-
munity and homeostasis (Wnt). The results of this study show
that the utilization of probiotics in animal agriculture impacts
genes important to dairy cow health and production. Further
definition of the interaction between the pathways involved
may aid in the design of the most effective probiotics for opti-
mum dairy production and health.
Key Words: dairy cows, innate immunity,
microarray, probiotic

0131 Mammary gland transcriptome and proteome
modifications by nutrient restriction in early
lactation Holstein cows challenged with
intramammary lipopolysaccharide.

K. Pawlowski!, C. Chambon?, C. Boby?,

A. de la Foye?, Y. Faulconnier!, J. A. A. Pires’!,

C. Leroux', 'UMRI1213 Herbivores, INRA,
VetAgroSup, Saint-Genes-Champanelle, France,
’PFEM, INRA, Saint-Genes-Champanelle, France.

The objective was to evaluate the effect of nutrient restric-
tion and intramammary lipopolysaccharide (LPS) challenge
on mammary gland (MG) gene expression in early lactation
cows. At 24 + 3 d in milk, multiparous cows were either al-
lowed to continue ad libitum intake of a lactation diet (CON,
n = 6), or the ration was diluted with barley straw (48% DM)
for 4 d (RES, n = 6). On d 3, one healthy rear mammary
quarter was infused with 50 pg of LPS. Mammary biopsies
were performed 24 h after LPS challenge. RNA and proteins
analyzed using bovine 44 K microarrays (Agilent Technol-
ogies) and micro-LC-MS/MS, respectively. Transcriptomic
data were analyzed using GeneSpring (moderated-¢ test with
Westfall-Young correction, P < 0.05). Proteins were analyzed
with Progenesis LC-MS software v.4.1 (Nonlinear Dynam-
ics). Production and energy balance did not differ before diet
change. Negative energy balance was aggravated in RES (41
vs. 97 £ 15% of requirements, mean + SD; P <0.001). A total
of 87 differentially expressed genes (DEG) were highlighted
through the comparison of RES vs. CON group. Among the
33 DEQG identified in the transcriptomic analyses, 11 and 22
were down- and up-regulated by restriction, respectively.
Among the up-regulated DEG, there were PDK4 and CPT1A
which are involved in the regulation of fatty acid, ketone,
and glucose metabolism. CPTIA is the key enzyme in the
carnitine dependent fatty acid transport, promoting fatty acid
oxidation. Genes involved in immune response such as PG-
LYRP3 and TRIB2 were up-regulated, suggesting a higher in-
flammatory response in RES than CON. Proteomic analysis
identified 54 proteins with 14 up- and 40 down-regulated in
RES cows. Up-regulated proteins were mostly involved in
gene expression mechanisms such as translation, RNA splic-
ing and cellular protein modification. The down-regulated
proteins (e.g., EIF3H, RS27A, RS15) take part in protein me-
tabolism. This is coherent with transcriptomic results, namely
the down-regulation of RPL 374, a component of ribosomal
complex, which catalyzes protein synthesis and may partially
explain the lower milk protein yield in RES (834 vs. 1163 g/d;
P =0.02). Proteins involved in antigen processing and pre-
sentation were down-regulated in RES compared with CON,
suggesting an impaired ability to counteract inflammation in
RES MG. Preliminary transcriptomics and proteomics analy-
ses show that undernutrition may influence the MG response
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to inflammation at each level of gene expression.
Key Words: mammary omics, undernutrition,
inflammation

0132 Methionine supplementation modulates the
inflammatory response of dairy cow blood
neutrophils in response to lipopolysaccharide.
M. Vailati Riboni*', B. Qadir?, J. J. Loor!,
!University of Illinois, Urbana, *Veterinary
division, Sulaymaniyah veterinary department,
Ministry of agriculture and water resource,
Kurdistan region Government, Sulaymaniyah, Iraq.

Methionine (Met) is among the two most-limiting amino acids
for milk production in dairy cow diets. The accepted optimal
ratio when formulating diets is a Lys:Met of 3:1. However,
blood from cows fed corn silage-based diets without supple-
mental rumen-protected Met averages ~3.6:1. Our recent in
vivo research on immunonutrition revealed the immune system
could benefit from additional Met. To study the effect of differ-
ent Lys:Met ratios, blood neutrophils were isolated from five
mid-lactating pluriparous Holstein cows (238 + 20 DIM, 33.8
+ 3.9 kg/d average milk production) to obtain a homogenous
pool. Neutrophils were then incubated at a concentration of 6
x 106 cells/mL for 2 h in a sterile incubator at 37°C and 5% at-
mospheric CO,. A 3 x 2 factorial arrangement of treatments in-
cluding three Lys:Met ratios (3.6:1,2.9:1, 2.4:1) and two levels
of lipopolysaccharide (LPS, 0 and 50 pg/mL) were evaluated in
triplicate. After incubation, cellular RNA was used to measure
expression of genes related to immune function and oxidative
stress. Data were log, normalized and subjected to ANOVA
using the Proc MIXED procedure of SAS. As expected, LPS
increased (P < 0.05) the expression of pro- and noninflamma-
tory cytokines (/LIB, IL10, IL6, TNF) and immune-related
nuclear receptors (NVFKBI, NR3CI). However, LPS decreased
(P < 0.05) the expression of chemokine CXCR/ and antimi-
crobial enzyme LYZ, the latter only when cells were incubated
with higher Met (2.9:1 or 2.4:1), and had no effect (P < 0.05)
on other pathogen killing mechanisms (MPO, SOD1). Among
genes related to Met metabolism, LPS increased (P < 0.05)
expression of MATIA, while reducing expression of GPXI
and GSR, suggesting a greater use of Met and a reduced anti-
oxidant system during the inflammatory response. Compared
with the lowest level of supplemental Met (3.6:1 Lys:Met) the
highest level (2.4:1 Lys:Met) decreased (P < 0.05) expression
of NFKB1, NR3C1, and GSR, while it increased (P < 0.05) IL6
independently of the LPS level. Furthermore, expression of
the noninflammatory cytokine /L70 was greatest (P < 0.05) at
2.4:1 Lys:Met and in non-LPS challenged cells, indicating that
supplemental Met improved the oxidative status and the non-
inflammatory conditions of neutrophils. Overall, data support
the idea that Met supplementation could improve the inflam-
matory and oxidative status of bovine neutrophils.
Key Words: LPS, methionine, neutrophils

0133 Feasibility and safety of nitric oxide releasing
solution as a treatment for bovine mastitis.
G. Regev-Shoshani, J. Martins*, J. Leemhuis,
N. Dinn, and C. Miller, University of British
Columbia, Vancouver, BC, Canada.

Nitric oxide releasing solution (NORS) is a liquid formula-
tion that releases nitric oxide (NO). NO is a broad, nonspe-
cies-specific nonmicrobial nanomolecule, endogenously
produced during the innate response in mammals. The objec-
tive of this study was to explore the feasibility of NORS as a
potential treatment for bovine mastitis (BM). Two common
pathogens found in BM (10 CFU/mL of Escherichia coli and
Staphylococcus aureus) were added to raw milk from healthy
CcOws, as an in vitro model, to determine the antimicrobial effi-
cacy of NORS at different concentrations (100400 mM) and
at two different NORS:milk ratios (2:1 and 1:1). Next, 10 ex
vivo samples of milk from dairy cows presenting with clinical
mastitis were obtained and treated with NORS to confirm effi-
cacy. A dose escalating safety study was then performed using
three dairy cows, where 40 mL of increasing concentrations
of NORS (50-400 mM) were infused into the teat. Nitrite
and methemoglobin levels were measured 5, 30, and 460 min
posttreatment and nitrites in milk were measured 8 and 24 h
posttreatment. Nitrite was measured by chemiluminescence,
while methemoglobin was measured using a CO-Oximeter.
Results show that NORS could eradicate, in vitro, both bac-
teria, and was dilution and time dependent. In the 2:1 ratio,
NORS significantly (P < 0.05) reduced bacterial concentra-
tion in milk both in vitro and ex vivo within 2 min, and had
no detectable bacteria after 5 min of exposure. In the 1:1 ra-
tio, a significant bacterial load reduction (P < 0.01) occurred
within 10 min and no detectable bacteria within 20 to 30 min.
In the safety study we found an increase in blood nitrites (P
< 0.05) within 5 min of the NORS treatment at all concentra-
tions. After 8 h, the blood values at all concentrations returned
to baseline (P = 0.27). Blood methemoglobin changes were
nominally increased in the 5 and 30 min samples post 400
mM NORS and no detectable change was seen after 8 h. Eight
hours posttreatment, before the evening milking, milk nitrites
were 18 times higher than baseline, while 24 h posttreatment
nitrites returned to baseline level (P =0.36). NORS was found
to eradicate bacteria in milk and, clinically, the treatment was
well tolerated. This suggests that NORS has a potential to be
a safe and effective nonmicrobial treatment for BM and may
allow salable milk during antimicrobial treatment of masti-
tis. Further, it would provide an alternative to antibiotics, thus
contributing to the reduction of antibiotic drug resistance.
Further studies are justified.
Key Words: mastitis, nitric oxide,
safety study, treatment
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0134 Methionine coupled with choline supplementation
alters inflammation and oxidative stress
gene network expression of dairy cow blood
neutrophils. M. Vailati Riboni*!, A. Bellingeri?,
I. Khan?, and J. J. Loor!, !University of Illinois,
Urbana, *Universita Cattolica del Sacro Cuore,
Piacenza, Italy, University of Agriculture,
Peshawar, Pakistan.

The nutritional status of dairy cows is tightly-correlated to the
maintenance of proper immune function and health. Methion-
ine (Met), besides being one of the first-limiting amino acids,
has stimulatory effects on immune cells both directly and in-
directly as a source of antioxidants. The objective of this study
was to investigate the effect of supplementing Met or choline
as its potential precursor on neutrophil gene expression. Blood
neutrophils were isolated from five lactating multiparous Hol-
stein cows (153 + 5 DIM, 34.6 + 2.7 kg/d average milk produc-
tion) to obtain a homogenous pool. Cells were then incubated
at a concentration of 6 x 10° cells/mL for 4 h in a sterile incu-
bator at 37°C and 5% atmospheric CO,. A 3 x 3 factorial ar-
rangement of treatments, including three Lys:Met ratios (3.6:1,
2.9:1, 2.4:1) and three levels of choline chloride (3, 400, 800
pg/mL), were evaluated in triplicate cultures. Cellular RNA
was used to measure expression of genes related to inflam-
mation, antioxidant status, and the Met cycle. Data were log,
normalized and subjected to ANOVA using the Proc MIXED
procedure of SAS. The greater expression (P <0.05) of MTR at
2.9:1 and 2.4:1 Lys:Met indicated greater flux through the Met
cycle compared with 3.6:1 Lys:Met. Both BHMT and CHDH
were undetectable, indicating that neutrophils cannot generate
Met from choline through the betaine pathway. Compared with
the lowest level of supplementation (3 pg/mL), at the highest
level of choline (800 pg/mL) there was lower expression (P <
0.05) of pro- (IL6, IL1B) and noninflammatory (/L10) cytok-
ines, and antimicrobial mechanisms (MPO, SOD1), coupled
with lower expression (P < 0.05) of genes related to the anti-
oxidant system (CDOI1, CSAD, CTH, GSR, GSS). These indi-
cated a degree of inflammation, together with oxidative stress
in neutrophils at the low choline level. In contrast, the interac-
tion among treatments revealed that at higher (2.9:1 and 2.4:1
Lys:Met) Met and low choline (3 pg/mL) supplementation
level the expression of GSS, GSR, ILIB, and IL6 was lower
(P <0.05), hence, limiting the negative effect of a low choline
level. Furthermore, higher Met supplementation increased (P
< 0.05) neutrophil recognition capacity (7LR4, SELL) when
incubated together with 400 pg/mL of choline. Overall, data
indicate a choline requirement in bovine neutrophils that could
potentially be overcome by Met supplementation. Despite this,
neutrophil function appeared to be enhanced at high Met to-
gether with adequate choline supplementation.
Key Words: methionine, choline, neutrophils

0135 Impact of a BRDC vaccine with a MLV or KV
IBR component on the innate inflammatory
profile of nulliparous heifers. C. L. Widener*,
D. J. Hurley, W. M. Graves, A. H. Nelson,

D. A. L. Lourenco, and J. F. Bohlen, University
of Georgia, Athens.

To investigate the difference in the inflammatory response be-
tween bovine respiratory disease complex (BRDC) vaccines
containing either a modified live vaccine (MLV) or a killed
component for infectious bovine rhinotracheitis (IBR), 28
Holstein heifers (mean = SD; 12.4 + 0.5 mo) in two replicates
(spring n =12 and fall n = 16) were synchronized for estrus us-
ing a 7-d CIDR protocol. This protocol included two injections
of PGF,_, one at CIDR removal and a follow-up injection 16
h later. All animals were calf-hood vaccinated with an avail-
able BRDC vaccine with a modified live IBR component. At
approximately Heat 2, heifers were vaccinated with either the
calf-hood MLV (n = 14) or a BRDC vaccine with a killed (n
= 14) IBR component. Heifers were vaccination blocked ac-
cording to prevaccination bovine viral diarrhea virus (BVDV)
serum neutralizing (SN) titers. On d -7, relative to vaccination,
a complete blood count (CBC) and an assay to measure neu-
trophil activity, as indicated by the relative presence of reactive
oxygen species (ROS) were performed to establish a baseline
immune profile. Two heifers were removed from the trial for
preexisting immunological challenge. These assays were re-
peated on d 1 postvaccination, d 3 postvaccination, and then
weekly until the heifer was bred (Heat 4). Data were analyzed
with the PROC MIXED procedure of SAS. The fixed effects
for the model were: season, vaccine type, and week relative to
vaccination. There was no difference (P > 0.05) in postvacci-
nation SN titers. Vaccine type had no significant effect (P >
0.05) on any of the cell types measured by the CBC. Season
did have a significant effect (P = 0.0008) on the circulating
lymphocytes, with the fall heifers exhibiting higher average
lymphocytes on d 1 and wk 2, 3, 4, 5, and 6 postvaccination.
The ROS response ratio was not impacted by vaccine (P >
0.05) but was influenced (P < 0.0001) by both season and the
season x week interaction. When comparing seasons, spring
heifers maintained a higher average response ratio when com-
pared with the fall heifers on d 3 and wk 1, 2, 3, 5, and 6 post-
vaccination, which is substantiated by their higher average
circulating granulocytes (P < 0.05). These seasonal differences
may be a consequence the severe immunological challenge
experienced by the fall group shortly after vaccination, which
may have obscured their true vaccine response.

Key Words: neutrophil, ROS, IBR MLV

J. Anim. Sci Vol. 94, E-Suppl. 5/J. Dairy Sci. Vol. 99, E-Suppl. 1 61



0136 Association between bovine milk infrared
temperature and bacteriological results from
CHROMagar Mastitis Plates and PathoProof
Mastitis Complete-16 Kit. M. G. Marrero-Pérez’,
J. Curbelo-Rodriguez?, G. Ortiz-Colén,

H. L. Sanchez-Rodriguez, and Y. R. Vélez-Robles,
University of Puerto Rico, Mayagiiez Campus,
Mayagiiez, Puerto Rico.

Pathogen identification is an important tool for dairy farm-
ers to treat mastitis infections properly. Alternative tools for
early identification of mastitis cases should help farmers to
increase milk quality and animal health. Infrared thermogra-
phy (IRT) was used to determine the milk’s temperature pro-
file through the short milking tube, and its association with
CHROMagar Mastitis plates (CHROM) and the PathoProof
Mastitis Complete-16 Kit (PtoPrf-16) bacteriological results
were evaluated. Individual mammary quarters (n = 23) with
subclinical mastitis (determined by the California Mastitis
Test) from two dairy herds in Puerto Rico were evaluated.
Milk samples (10 mL in duplicates) were collected and stored
in ice for subsequent evaluation. During the morning milk-
ing (from 0300 to 0600 h), IRT images were collected 2 min
postmilking unit attachment in 30s intervals using an IRT
camera (FLIR-ES8). Temperature and relative humidity were
also recorded using HOBO-U23Prov2Data Loggers. Somatic
cell count (SCC) and bacterial identification were determined
using a DeLaval Cell counter and CHROM, respectively. Ad-
ditional samples were sent to the Dairy Herd Improvement
Association (Manheim, PA) for bacterial identification using
the PtoPrf-16, to be compared with CHROM results. A PROC
GLIMMIX in SAS (University Edition version) was used to
determine differences in IRT and logSCC by bacteriological
results (CHROM vs. PtoPrf-16). The two herds had no differ-
ence in logSCC and IRT (P = 0.10); therefore, quarters were
analyzed collectively. No differences in IRT or logSCC were
found when mastitis pathogens were or not isolated in quarter
milk samples using the PtoPrf-16 (P =0.29 and P = 0.07) and
CHROM (P =0.80 and P=0.67), respectively. No differences
in IRT were observed when PtoPrf-16 (P =0.69) and CHROM
results (P = 0.91) were further categorized by Gram-positive,
Gram-negative, mixed isolation, and no-detection, with mean
IRT and standard error values of 33.61 + 0.05 and 33.11 +
0.36, 33.26 £ 0.62 and 33.75 + 0.45, 33.86 + 0.55 and 32.67
+0.57, and 32.98 + 0.43 and 33.36 + 0.72, respectively. The
CHROM and PtoPrf-16 tests can identify 10 and 15 different
mastitis pathogens, respectively. However, only 34.78% of
bacteriological results concurred among them. The IRT was
affected by relative humidity (P < 0.05) but not by ambient
temperature (P = 0.16). More data is required to characterize
the use of IRT as a tool to discriminate quarters with masti-
tis. The lack of association among IRT and mastitis pathogens
could be attributed to environmental factors such as relative
humidity. The discrepancies among bacteriological results

among CHROM vs. PtoPrf-16 suggest that additional studies
are required to further characterize these differences.
Key Words: CHROMagar, infrared thermography,
PathoProof Mastitis

0137 The endometrial microbiome in transition cows
fed an energy-restricted diet. G. Esposito*?,
J. J. Lim?, T. Tasara*, P. C. Irons??, E. C. Webb?, and
A. Chapwanya®, Department of Production Animal
Studies, Faculty of Veterinary Sciences, University
of Pretoria, Pretoria, South Africa, *Institute of Food,
Nutrition and Well-being, University of Pretoria,
Pretoria, South Africa, *Ross University School of
Veterinary Medicine, Basseterre, Saint Kitts and
Nevis, *3Institute for Food Safety and Hygiene,
Vetsuisse Faculty University of Zurich, Zurich,
Switzerland, *Department of Production Animal
Studies, Faculty of Veterinary Sciences, University
of Pretoria, Onderstepoort, South Africa.

The objective of this study was to evaluate the effect of nega-
tive energy balance (NEB) on the endometrial microbiome of
transition cows. Ten Holstein cows blocked by parity, BW, and
BCS were randomly assigned to two groups: control (CTL)
and NEB (80% of the net energy required). Endometrial cy-
tobrush samples were collected at 14 and 35 d postpartum
(DPP) and DNA was extracted using a QlJAamp DNA Micro
Kit. Based on next generation sequencing of 16S rRNA genes,
403 operational taxonomic units (OTUs) were detected. All
continuous variables were analyzed by ANOVA. A compari-
son of the alpha diversity, based on the number of OTUs pres-
ent, revealed no significant differences in uterine microbiome
diversity between 14 and 35 DPP in the CTL group, but sig-
nificantly (P < 0.05) lower diversity 14 and 35 DPP within
the NEB group. The CTL group microbiome on 14 DPP
showed significantly (P < 0.05) higher diversity compared
with the NEB group. At genus level, the majority of OTUs
detected were shared between 14 and 35 DPP (CTL, 47/68
[69%]; NEB, 40/65 [61.5%]) within both groups. However,
in the CTL group, there were 16 OTUs detected at 14 DPP
that were not present at 35 DPP, while 5 OTUs found at 35
DPP were not detected at 14 DPP; in the NEB group, 4 OTUs
at 14 DPP were not detected at 35 DPP, whereas 21 OTUs
detected at 35 DPP were not present on 14 DPP. At phylum
level, on 14 DPP, Proteobacteria (39.2 vs. 0.46%) and Firmi-
cutes (44.3 vs. 33.7%) were higher in CTL compared with
the NEB uterine microbiome; Bacteroidetes (29.9 vs. 8.9%),
Fusobacteria (14.3 vs. 3.4%), and unassigned (20.1 vs. 1.4%)
phyla predominated in NEB compared with CTL. On 35 DPP,
the CTL microbiome was predominated by Cyanobacteria and
Proteobacteria sequences, while the NEB microbiome was
predominated by Firmicutes and Bacteroidetes. Differences
in Proteobacteria and Bacteroidetes levels at 14 and 35 DPP,
respectively, were statistically significant (P < 0.05). Relative
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abundances of Actinobacteria, Cyanobacteria, and Proteobac-
teria were significantly higher at 35 DPP compared with 14 in
NEB cows. No significant differences were detected in CTL.
Our preliminary data although inconclusive due to small sam-
ple size and individual animal microbiome variations suggest
that there might be some microbiome composition differences
between the CTL and NEB at 14 and 35 dpp.

Key Words: NEB, endometrial microbiome, next

generation sequencing

0138 Fecal microbial shifts of the German Holstein
dairy cows with left-sided displacement of the
abomasum. M. K. Shim"', B. R. Kim?, J. W. Shin?,
S. H. Hong', and H. B. Kim?, 'Dankook University,
Cheonan, the Republic of Korea, *Department of
Animal Resource & Science, Dankook University,
Cheonan, the Republic of Korea.

One of the most common diseases in high-performance Ger-
man Holstein dairy cows is left-sided displacement of the
abomasum (LDA). Hypomotility of the abomasum is detri-
mental during the pathogenesis of LDA. Also, it is known
that the improper interactions between the gut microbiota
and the enteric nervous system contribute to dysfunctions of
gastrointestinal motility. Therefore, we hypothesized that the
gut microbial composition will be different between German
Holstein dairy cows with and without LDA. We compared the
fecal microbiota between cows with and without LDA using
16S ribosomal RNA (rRNA) gene analysis. A total of 20 Ger-
man Holstein dairy cows at one dairy farm in South Korea,
including eight cows without LDA (control group) and 12
cows with LDA (LDA Group), were enrolled in this study. All
cows were housed under the same conditions and were fed the
same feed without any antibiotics or supplementary additives.
Right after LDA was diagnosed, fecal samples were collected
immediately from the rectum. Total DNA representing the
fecal microbial communities was extracted from individual
fecal samples using the stool DNA extraction kit, and the 16S
universal primers 27F (5’ GAGTTTGATCMTGGCTCAG
3’) and 800R (5’ TACCAGGGTATCTAATCC 3’) were used
to amplify 16S rRNA genes (V1-V4 hyper variable regions).
The composition and relative abundance of each member of
the microbiota in feces from the control group were different
from the LDA group. The proportion of Spirochaetes was sig-
nificantly different between groups at the phylum level (P <
0.001). An average of 1.5% of the microbiota was members
of Spirochaetes in the feces of the control group. On the other
hand, there were no Spirochaetes detected in the feces of the
LDA group. At the genus level, relative abundance of five gen-
era was significantly different between groups. The proportion
of the genus Enterohabdus (a member of Actinobacteria), the
proportions of members of Firmicutes including Cellulosily-
ticum, Streptococcus, and Turicibacter, and the proportion of
Treponema (a member of Spirochaetes) were all significantly

higher in the control group than in the LDA group. However,
further studies will be needed to elucidate the roles of these
genera in the pathogenesis of LDA. Overall, results from this
study show that the fecal microbial compositions of German
Holstein dairy cows with LDA shifted and were less diverse
than those in normal cows.

Key Words: German Holstein dairy cow,

microbiome, LDA

0139 Genetic parameters and impact of postpartum
diseases on lactation curves in dairy cattle.
H. Jeong™, D. Gonzalez-Pena?, T. M. Goncalves!,
P. J. Pinedo?, J. E. P. Santos*, G. M. Schuenemann’,
G. J. M. Rosa®, R. O. Gilbert’, R. C. Bicalho’,
R. Chebel*, K. N. Galvao?®, C. M. Seabury?’,
W. W. Thatcher'®, and S. L. Rodriguez Zas',
"University of Illinois, Champaign-Urbana, *Zoetis,
Kalamazoo, M1, *Colorado State University,
Fort Collins, *University of Florida, Gainesville,
SDepartment of Veterinary Preventive Medicine,
The Ohio State University, Columbus, *University of
Wisconsin-Madison, Madison, "Cornell University,
Ithaca, NY, Department of Large Animal Clinical
Sciences; University of Florida, Gainesville, *Texas
A&M University, College Station, '°Department of
Animal Sciences, University of Florida, Gainesville.

Genetic improvement for milk yield in dairy cattle has im-
pacted the shape of the lactation curve, in addition to the total
production. Likewise, incidence of diseases early in the lacta-
tion can affect the lactation curve. The objective of this study
was to investigate simultaneously health and genetic factors
influencing the lactation curve. Test-day milk records on more
than 6000 Holstein cows across four states (California, Flor-
ida, Minnesota, Texas) and nine herds were evaluated. The
trajectory of the lactation curve was modeled using nonlin-
ear mixed effects models including Wood’s and Wilmink’s
functions. The effects of environmental and health indicators
on the level of milk yield, increase in milk production early
in lactation (Wood’s) or milk yield at peak (Wilmink’s), and
persistency thereafter were evaluated. These effects included:
season (summer or winter), state, parity, vaginal mucus score
at 7 d postpartum, metritis at 7 d postpartum, mastitis cases
within the first 60 d postpartum, blood B-hydroxybutyrate
(BHBA) indicating subclinical ketosis, body condition score
at 35 d (BCS35), displaced abomasum (DA) by 60 d postpar-
tum, respiratory illness by 60 d postpartum (Resp), and lame-
ness at 35 d. Sire of cow was included in the model as random
effect. Estimates from the Wood’s model indicated that mul-
tiparous cows have significantly higher levels of milk yield
immediately after calving and lower persistency than primip-
arous cows. Lactation curves in winter had higher yield im-
mediately after calving and lower persistency than in summer.
Metritis had a negative effect on milk yield level immediately
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after calving as well as on persistency. Mucus score and DA
had a negative impact on milk yield immediately after calving.
Consistent with Wood’s estimates, Wilmink’s estimates indi-
cated that multiparous cows have higher milk production and
lower persistency than primiparous cows. Number of mastitis
cases and DA were associated with lower overall milk produc-
tion and higher persistency. Beta hydroxybutyrate was asso-
ciated with a higher level of milk yield and lower persistency.
The ratio of sire to residual variance estimates from Wood’s
and Wilmink’s functions were consistent and approximately
0.4. Wood’s model offered a better fit for the lactation curves
considered. Our findings demonstrate the need to incorporate
disease indicators on the assessment of the genetic compo-
nent influencing the trajectory of the lactation curve. These
findings contribute to a long-term multistate project database
(USDA-NIFA-AFRI-003542) for direct measures of fertility.

Key Words: lactation curves, metritis,

nonlinear mixed models

0140 Genetic and environmental components of disease
traits in dairy cattle. T. M. Goncalves™,
D. Gonzalez-Pena?, H. Jeong!, P. J. Pinedo’,
J. E. P. Santos*, G. M. Schuenemann’, G. J. M. Rosa®,
R. O. Gilbert’, R. C. Bicalho’, R. Chebel,
K. N. Galvdo?, C. M. Seabury’, W. W. Thatcher!?,
and S. L. Rodriguez Zas', 'University of Illinois,
Champaign-Urbana, *Zoetis, Kalamazoo, M,
3Colorado State University, Fort Collins, *University
of Florida, Gainesville, *Department of Veterinary
Preventive Medicine, The Ohio State University,
Columbus, *University of Wisconsin—Madison,
Madison, "Cornell University, Ithaca, NY,
8Department of Large Animal Clinical Sciences;
University of Florida, Gainesville, *Texas A&M
University, College Station, "’Department of Animal
Sciences, University of Florida, Gainesville.

Diseases in U.S. Holstein are responsible for losses of ap-
proximately $ 1 billion annually in dairy production due to
reduced milk production and increased costs. The objective
was to assess the impact of environmental factors and mag-
nitude of genetic parameters on the incidence of diseases in
dairy cows early (<10 d) and late (35 to 60 d) postpartum. Bi-
nary and multinomial disease records on approximately 6000
Holstein cows from farms in Texas, Minnesota, California,
and Florida were evaluated using mixed effects logistic and
Poisson models. Early postpartum binary diseases included:
dystocia, retained placenta, subclinical ketosis (blood B-hy-
droxybutyrate BHBA > 1), and metritis. Late postpartum bi-
nary diseases included: displacement of abomasum, mastitis,
respiratory problems, and clinical endometritis. Mucus score
at 7 d, number of mastitis cases up to 60 d, and lameness at
35 d (five levels) were analyzed assuming a Poisson model.
Fixed effects in all models included: lactation number (3

levels), season (summer and winter), U.S. region, and farm.
Other fixed effects evaluated depending on the disease in-
cluded: twins, body condition score, BHBA level, calf gender,
stillbirth, first test-day milk production record, and other dis-
eases. The cow’s sire was included as a random effect in the
models. Overall lactation, region, and season had a significant
effect on the incidence of all diseases, except for lactation on
respiratory problems, and season on mastitis and displace-
ment of abomasum. First lactation cows exhibited the highest
incidence of dystocia, metritis, and clinical endometritis and
lowest incidence of mastitis, retained placenta, lameness, and
displacement of abomasum. Clinical endometritis, metritis,
lameness, and respiratory problems were lower in summer
than winter. Dystocia, retained placenta, and subclinical ke-
tosis were positively and significantly associated with clinical
endometritis and metritis. Subclinical ketosis and dystocia
were positively and significantly associated with displace-
ment of abomasum. Mastitis was negatively and significantly
associated with milk yield at first test-day. Heritability esti-
mates for the diseases ranged from 0.06 (retained placenta)
to 0.4 (respiratory problems). The differences in genetic pa-
rameter estimates among alternative disease descriptors offer
insights into effective approaches to lower the incidence of
disease through genetic selection. These findings contribute
to a long-term multistate project database (USDA-NIFA-A-
FRI-003542) for direct measures of fertility.
Key Words: metritis, postpartum, production

0141 Undernutrition alters metabolic responses to acute
inflammation in early lactation cows.
J. A. A. Pires™, K. Pawlowski', J. Rouel',
C. Delavaud', G. Foucras?, P. Rainard?®, P. Germon?,
and C. Leroux'. 'UMR1213 Herbivores, INRA,
VetAgroSup, Saint-Genes-Champanelle, France,
2UMRI1225 [HAP, INRA, Toulouse, France,
SUMR1282 ISP, INRA, Nouzilly, France.

The objective was to test effects of nutrient restriction on re-
sponses to an intramammary lipopolysaccharide (LPS) chal-
lenge in early lactation cows. Multiparous Holstein cows were
either allowed ad libitum intake of a lactation diet throughout
the study (CON, n =9, 7.1 MJ/kg DM NE,, 17.4% CP), or
the ration was diluted with barley straw (48% DM) for 4 d
(RES,n=8,52MJ/kg DM NE , 12.2% CP) starting at 24 + 3
d in milk. After 72 h, one healthy rear mammary quarter was
infused with 50 pg of LPS (E. coli 0111:B4). Blood samples
were collected at —1.5, -0.5, 1, 2, 4, 6, and 10 h relative to
LPS. Data were analyzed using SAS mixed models. Intake,
milk, and protein yields and NE, balance did not differ be-
fore diet change (21.8, 39.0, 1.15 kg/d, and —5.6 MJ/d, respec-
tively, on d —1), but were significantly affected in RES (9.8,
28.3, 0.79 kg/d and —74 MJ/d, respectively, on d 3 of restric-
tion and before LPS), as were plasma indicators (Table 1). In-
sulin response (area under the curve, AUC) to LPS was lower
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Table 0141.

Table 1. Plasma insulin and metabolite concentration at 72 h of dietary treatments and response

to LPS challenge. P < 0.01 for all variables.

Treatments
CON RES

Insulin (uIU/mL)

72h 17 11

AUCypn? 174 42
NEFA (uM)

72 h 370 1672

AUC10n -1,957 -9.,047
BHBA (mM)

72h 0.69 298

AUCon 3.68 -6.05
Glucose (mg/dL)

72h 69 50

AUCimn -17 64

! Incremental area under the curve during 10 h post-LPS,

concentration units per 10 h.

in RES compared with CON, but it was greater for NEFA,
BHBA, and glucose. The NEFA nadir post LPS was 599 and
101 uM at 4 h for RES and CON (P < 0.001), respectively,
and it preceded insulin change in RES. The BHBA decrease in
RES was consistent with NEFA response to LPS, but BHBA
increased from a low baseline in CON (treatment x time inter-
actions, P < 0.05). The negative glucose AUC in CON could
be related to the insulin increase post LPS. Rectal temperature
increase did not differ between treatments (+2.1 = 0.15°C at 6
h). Nutrient restriction altered peripheral metabolic responses
to an intramammary LPS challenge.
Key Words: inflammation, undernutrition, dairy cow

0142 Potential modulation of the toxic effects of
Escherichia coli in bovine endometrium by lactic
acid bacteria. S. Genis®', A. Sanchez-Chardi?,

A. Bach®*, and A. Aris'. 'Department of Ruminant
Production, IRTA, Caldes de Montbui, Spain, *Servei
de Microscopia, UAB, Cerdanyola del Valles, Spain,
SICREA, Barcelona, Spain, “IRTA, Caldes

de Montbui, Spain.

The ultrastructural assessment of toxic effects using field
emission scanning electron microscopy (FESEM) and trans-
mission electron microscopy (TEM) can provide important
information to elucidate the mechanisms of infection and to
develop preventive strategies. The aim of this study was to
evaluate the effects of a lactic acid bacteria (LAB) combina-
tion, based on L. rhamnosus MOI 25, P. acidilactici MOI 25,
and L. reuteri MOI 2, at preventing Escherichia coli infection
and maintaining bovine endometrial tissue health. Triplicate
samples of epithelial cell cultures were studied in a 2 x 2 fac-
torial design in the presence or absence of an E. coli infection

and with or without LAB. Samples were mounted in FESEM
stubs and observed without coating in a Zeiss Merlin micro-
scope. A qualitative assessment of general structure of the ep-
ithelium (size and shape of cells, ultrastructure, and amounts
of ultrastructure of microvilli), presence of E. coli and LAB in
cell surface, cell debris, presence of mucus in the cell surface,
mitochondrial damage, and cell death was performed by the
analysis of 10 random selected areas for each treatment. For
TEM, contrasted ultrathin sections were observed in a Jeol
1400 operating at 80kV. A semiquantitative approach was per-
formed by the analysis of 10 random selected sections in three
areas for each treatment and data were analyzed using a Fisher
exact test. Escherichia coli alone or with LAB appeared in
low numbers in epithelial cells surface and in no case formed
biofilms or interactions between each other. Escherichia coli
abundance was lower (P < 0.05) in samples treated with LAB
than in those infected with E. coli alone. Healthy epithe-
lium was observed in cells treated with LAB (epithelial cells
with normal size and shape and normal aspect of microvilli),
whereas in cultures infected with E. coli, abundant areas with
cell debris and bacilli in epithelial cell surface were observed.
The incidence of necrosis (as assessed by TEM) in E. coli
samples tended (P = 0.07) to be greater than in noninfected
cultures. Control or LAB preincubated cells showed less mi-
tochondrial damage (P = 0.01) than nontreated cells, a pa-
rameter strongly related to cell death. Overall, LAB appear to
offer protection against £. coli, by mechanism different than
the formation of biofilms, and thus, LAB combinations could
be used as a preventive strategy for metritis.
Key Words: endometrium, FESEM, TEM
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0143 Meta-analysis of factors influencing new
intramammary infection rate in natural
exposure teat dip efficacy trials.

0144 Effects of lactic acid bacteria on metritis
prevalence and endometrium inflammation in
dairy cows. S. Genis™, R. L. A. Cerri?, A. Bach**,
B. F. Silper?, J. Denis-Robichaud’, and A. Aris’,
'Department of Ruminant Production, IRTA, Caldes
de Montbui, Spain, *Applied Animal Biology,
Faculty of Land and Food Systems, University of
British Columbia, Vancouver, BC, Canada, *ICREA,
Barcelona, Spain, ‘IRTA, Caldes de Montbui, Spain,
’Department of Population Medicine, Ontario
Veterinary College, University of Guelph, Guelph,
ON, Canada.

The aim of this study was to evaluate the effects of a treatment
with Lactobacillus rhamnosus, Pediococcus acidilactici, and
Lactobacillus reuteri (LAB) on the prevalence of metritis and
the modulation of endometrial inflammation in dairy cows.
In Experiment 1, 135 cows were enrolled 3 wk before calv-
ing and randomly assigned to treatments to ensure similar
frequencies for parity and previous illness in all treatment
groups. The treatment groups were: (1) two intravaginal doses
of lactic acid bacteria (LAB) per wk during 3 wk precalving
(vaginal); (2) 1 intrauterine dose 1 d after calving (endome-
trial); and (3) no intervention (control). Metritis was diag-
nosed at d 6 when body temperature > 39.5°C and purulent
vaginal discharge (>50% pus or worse) was observed. Data
were analyzed using a chi-square. Vaginal treatment reduced
(P < 0.05) metritis prevalence up to 62% compared with the
Control group. However, prevalence of metritis did not differ
between the endometrial and control groups. In Experiment
2, a combination of in vivo and ex vivo assays to evaluate
whether LAB exerted some effects on the endometrium was
designed. Twenty healthy do-not-breed cows were enrolled in
Experiment 2, and 3 wk before culling were randomly dis-
tributed into two treatment groups: (1) 2 doses of vaginal
LAB per wk during 3 wk (LAB); and (2) two vaginal doses
of carrier (sterile sodium chloride 0.9%) per wk during 3 wk
(CTRL). Endometrium was recovered at slaughterhouse and
cut in the laboratory in 0.8 cm? explants that were incubated
by sixtiplicate in 24 well-plates and either infected with Esch-
erichia coli or maintained in medium for evaluating the basal
expression of proinflammatory genes in the endometrium.
Supernatant was collected for IL-8, IL-1p, and IL-6 analysis
by ELISA. Explants were recovered for the quantification of
proinflammatory gene expression by qPCR. Data were ana-
lyzed using an ANOVA, considering treatment and infection
as fixed effects and animal as a random effect. Neither the
expression of proinflammatory genes nor the direct quantifi-
cation of IL-8, IL-1b, or I1-6 differed between infected and

noninfected explants. In conclusion, when an intravaginal
treatment of LAB is applied there is an important reduction
on metritis prevalence although this reduction is not mediated
by a direct effect the probiotic on the endometrium neither by
increasing the protection against E. coli nor by reducing basal
inflammation.

Key Words: Escherichia coli, LAB, metritis.

0145 Metritis severity score misclassification
underpredicts consequence cost of disease.
M. M. McCarthy* and M. W. Overton, Elanco
Animal Health, Greenfield, IN.

The objective of this research was to determine the impact
of disease misclassification on the estimated impact of me-
tritis on milk production and time to pregnancy. Differen-
tial misclassification introduces bias that usually results in
underestimating the true association. A convenience sam-
ple of DairyComp305 data representing 1 yr of calvings (n
= 3485) from one midwestern Holstein herd was used. This
herd was chosen because it had good recorded incidence of
both mild and severe metritis cases. The original dataset in-
cluded metritis recorded as mild or severe, or not recorded
(NR) where no metritis was observed, and was considered to
contain the metritis true severity (TS). First, to evaluate the
impact of misclassification bias, we retrospectively random-
ized 40% of mild metritis to be classified as NR to represent
inconsistent disease recording (IR); then, all mild metritis
cases were changed to NR to represent poor disease recording
(PR). The TS, IR, and PR datasets were analyzed separately
in JMP. ANOVA was conducted for second test 305 d mature
equivalent (2nd305ME), and a multivariate Cox proportional
hazards model was conducted for time to pregnancy, censor-
ing at 300 d in milk. Nonsignificant variables were removed
when P > (.10, but the variable metritis was forced into all
models. Based on the TS model, adjusting for effects of lacta-
tion group, month fresh, early lactation mastitis and displaced
abomasum, a case of mild metritis was associated with 405 kg
less 2nd305ME and a case of severe metritis was associated
with 1106 kg less 2nd305ME compared with no metritis. For
the IR model, a case of mild metritis was associated with 376
kg less 2nd305ME and a case of severe metritis was asso-
ciated with 1050 kg less 2nd305SME compared with no me-
tritis. For the PR model, severe metritis was associated with
990 kg less 2nd305ME compared with NR. The IR and PR
models underestimated 2nd30SME loss for severe metritis
cases by 56 and 116 kg/cow, resulting in 8721 and 18,007 kg
of milk loss unaccounted for at the herd level, respectively,
compared with TS. For the TS model, cows that did not have
metritis were 1.31 times more likely to get pregnant than cows
with severe metritis (P = 0.01). The risk ratio difference in
IR and PR models were 0.03 and 0.08, respectively. Overall,
misclassification of metritis cases results in greater bias and
largely underestimates the true association between metritis
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and consequence costs of the disease.
Key Words: disease consequence, metritis severity,
misclassification bias

of SARA on reproductive performance.
Key Words: conception rate, fertility,
subacute ruminal acidosis

0146 Subacute ruminal acidosis negatively affects
conception rate in Holstein heifers. H. Khalouei'!,
A. A. Alamouti’, A. Mohammadi-Sangcheshmeh?,
N. Farzaneh?, J. C. Plaizier', and E. Khafipour!,
!Department of Animal Science, University of
Manitoba, Winnipeg, Canada, *Department of
Animal and Poultry Sciences, Aburaihan Campus,
University of Tehran, Pakdasht, Tehran, Iran,
SFaculty of Veterinary Medicine, Ferdowsi
University, Mashhad, Iran.

Symptoms of subacute ruminal acidosis (SARA) have been
studied at length, but its effects on reproductive performance
are not fully understood. Our objective was, therefore, to de-
termine if experimentally induced SARA reduces conception
rates of Holstein heifers. One hundred and ten heifers were
synchronized for artificial insemination by two injections
of PGF, in a 13 d interval, and assigned randomly to two
treatments. The control heifers received a diet containing
32% (DM basis) barley-based concentrate, while the SARA
challenge group received a diet containing 68% of this con-
centrate. The remainder of the diet consisted of corn silage,
alfalfa hay, wheat straw, soybean meal, wheat bran, and a
vitamin-mineral supplement. Diets were fed ad libitum. The
SARA challenge diet started 3 d after the second PGF, in-
jection, and continued for 7 d. Forty one heifers from the
SARA group and 39 heifers from the control group showed
visible signs of heat and were inseminated. Heifers in SARA
group had higher DMI (10.4 vs. 9.0 kg d”!, P < 0.01) and
lower rumen pH (6.02 vs. 6.45, P <0.01) and fecal pH (6.71
vs. 6.97, P <0.01) at 6 h post feeding compared with control
heifers. The SARA challenge increased rumen concentrations
of ruminal lactate, propionate, and valerate, but did not af-
fect the concentrations of acetate, butyrate, and isovalerate.
The challenge did not affect glucose, urea nitrogen, aspar-
tate aminotransferase, calcium, and cortisol concentrations
in blood, but it lowered blood B-hydroxybutyrate (P < 0.01).
Induction of SARA markedly reduced first service conception
rate tested by ultrasonography 28 d after insemination (53.7
vs. 71.8%, P < 0.05). Additionally, 100% of control heifers
that were confirmed as pregnant in the 28 d test were also
pregnant at 60 d test, whereas this ratio was only 73.9% (P <
0.01) in SARA-challenged heifers, suggesting that SARA had
a persistent effect on reproduction that lasted at least 60 d after
insemination. Results suggest a negative effect of SARA on
fertility of dairy heifers. Further studies are required to inves-
tigate the possible effects of lipopolysaccharide translocation
and systemic immune response that is associated with SARA
on embryo survivability to fully elucidate the mode of action

0147 Evaluating milk fat to protein ratio and milk fat
to lactose ratio as indicators for early lactation
disease. S. Paudyal™'?, F. P. Maunsell®, C. A. Risco?,
A. Donovan?, A. De Vries*, D. Manriquez', and
P. J. Pinedo'?, ‘Department of Animal Sciences,
Colorado State University, Fort Collins, *West Texas
A&M, Canyon, 3College of Veterinary Medicine,
University of Florida, Gainesville, *Department of
Animal Sciences, University of Florida, Gainesville,
ITexas A&M AgriLife Research, Amarillo.

The objective was to evaluate the potential of milk fat to pro-
tein (FP) and milk fat to lactose (FL) ratios for detection of
clinical disease before evident clinical signs. Milk component
data from 198 Holstein cows were recorded until 60 days in
milk (DIM), using the AfiLab® milk analysis system at the
University of Florida (UF) Dairy Unit. Milk components were
recorded as an average of AM and PM milkings. Occurrence
of health disorders (mastitis [MAS], metritis [MET], clinical
hypocalcemia [HYC], digestive disorders [DIG], lameness
[LAM], and ketosis [KET]) were assessed by UF veterinari-
ans and farm personnel. Two indices were developed: (i) Cow
index (CI) = measurement on the day of diagnosis (d 0) minus
-3 to —5 d average relative to d 0, divided by the -3 to -5 d
average; and (ii) mates index (MI) = (-3 to —5 d average minus
pen mates —3 to —5 d average value)/pen mates d 0 value. Cow
alert value (CAV) and mates alert value (MAV) were set when
the respective index value was less than —0.1 or more than
+0.1.The correlation between FP and FL was intermediate for
both sick and healthy cows (» = 0.50 and 0.56, respectively).
The odds (95% CI) of MAS multiplied by 1.16 (1.01-1.34)
and 1.36 (1.26-1.47), for each decimal unit increment in FP
and FL, respectively. For each decimal unit increment in FP
and FL, the odds of MET multiplied by 1.38 (1.25-1.54) and
1.36 (1.25-1.47), respectively; the odds of KET multiplied by
1.43 (1.31-1.57) and 1.34 (1.24—1.44); the odds of HY C multi-
plied by 0.40 (0.22-0.73) and 1.39 (1.14-1.69); and the odds of
DIG multiplied by 1.31 (1.22-1.39) and 1.35 (1.24-1.47). The
odds of LAM were only significant for changes in FL [1.28
(1.12-1.45)]. Sensitivity and specificity calculations (Table 1)
suggested that changes in both FP and FL may be used as in-
dicators of disease; MAS and KET were better detected using
FL, whereas FP was more effective for HYC detection. Over-
all, MAV was more effective than CAV on disease detection.
Key Words: disease, fat/lactose, fat/protein
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Table 0147.

Table 1: Sensitivity and specificity of alarms by disease condition

CAV* MAV?
Disease’ Sensitivity (%)  Specificity (%) Sensitivity (%) Specificity (%)
Fat/Protein ratio
MAS 54.1 65.9 595 66.9
MET 548 65.9 548 66.8
HYC 100 €59 100 €6.8
DIG 441 65.2 55.9 66.9
LAM 526 65.9 421 €6.8
KET 488 65.9 535 66.8
Fat/Lactose ratio
MAS 65.7 67.2 74.3 68.6
MET 54.8 67.1 74.2 68.6
HYC 50.0 67.1 50.0 68.5
DIG 53.5 67.2 56.9 68.6
LAM 50.0 67.1 50.0 68.5
KET 57.1 67.1 66.7 68.6

‘Cow alert value; “Mates alert value; *MAS = mastitis; MET = metritis; HYC = clinical hypocalcemia;

DIG = digestive disorders; LAM = lameness; KET = ketosis

0148 Associations between multiple activity and
physiological parameters around the time of
disease diagnosis and calving in Holstein cows.
D. Manriquez™, F. P. Maunsell?, S. Paudyal',

A. Donovan?, A. De Vries?®, and P. J. Pinedo®,
!Department of Animal Sciences, Colorado State
University, Fort Collins, *College of Veterinary
Medicine, University of Florida, Gainesville,
3Department of Animal Sciences, University of
Florida, Gainesville, *Texas A&M AgriLife
Research, Amarillo.

Our objective was to describe the associations between mul-
tiple activity and physiological parameters around the time of
disease diagnosis and calving in Holstein cows. Health dis-
orders included mastitis (MAS), metritis (MET), milk fever
(MF), depression-dehydration-fever (DDF), digestive prob-
lems (DIG), lameness (LAM), and clinical ketosis (KET).
Behavioral activity included general activity index (HEAD,
activity units), rumination time (RUM, min/d), steps (STEP,
n/d), steps per hour (SH, n/h), and lying bouts (LB; n/d) from
—15 to 15 d relative to disease diagnosis and calving. Data
were collected from 198 Holstein cows from —15d from due
date to 60 d in milk, at the University of Florida Dairy Unit.
HEAD and RUM data were recorded using a neck collar con-
taining rumination loggers (Hr-Tag®, SCR Engineers Ltd., Ne-
tanya, Israel), and STEP, SH, and LB data were recorded by a
device attached on one hind leg (Pedometer plus®, Afikim, Is-
rael). Data were log transformed and analyzed using MIXED
procedures of SAS. To assess associations between activity

variables, Spearman’s P correlations and P-values were cal-
culated using JMP12 (Table 1). The only significant negative
correlation was found between SH and LB (—0.60) in cows
diagnosed with MAS, showing reduced SH from —9d to —4d
and an increased LB activity from —8 to —2 d. Correlations
between HEAD and RUM were positive and significant for
all the diseases, showing a marked decrease from —6 to —5 d
to the time of diagnosis with a subsequent increase until 10 d
after diagnosis. In addition, significant positive correlations
were determined in MAS cows (RUM/STEP, » = 0.41); MET
cows [RUM/SH (» = 0.46); RUM/LB (r = 0.53); and SH/LB
(r=0.59)]; MF cows [RUM/STEP (r = 0.63); and HEAD/SH
(r = 0.54)]; DDF cows [RUM/LB (r = 0.52); and STEP/LB
(r = 0.43)]; DIG cows (HEAD/RUM, r = 0.65); LAM cows
[HEAD/STEP (r = 0.44); HEAD/LB (r = 0.40); and RUM/
LB (r = 0.62); KET cows [HEAD/STEP (r = 0.40); HEAD/
SH (r = 0.57); HEAD/LB (r = 0.51); RUM/SH (r = 0.52);
and RUM/LB (r = 0.39)]. Significant positive correlations
at calving included HEAD/SH (» = 0.93), RUM/STEP (r =
0.91), RUM/LB (= 0.93) and STEP/SH (r = 0.94). Correla-
tion patterns between activity and physiological parameters
were dependent on specific diseases, suggesting differential
potentials as indicators for early disease that could be used in
dairy health monitoring programs.
Key Words: activity, rumination, disease
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Table 0148.

Table 1. Spearman’s p Coefficients by disease and Activity and Physiological Parameters.
Mastitis (n=31) Metritis (n=31) Milk Fever (n=6)

Variable by Variable Spearmanp P-value Spearmanp P-value Spearmanp P-value

HEAD RUM 0.57 <0.01* 0.80 <0.0001* 0.66 <0.0001*
HEAD STEP 0.17 0.38 0.21 0.29 0.09 0.73
HEAD SH 0.20 0.31 0.38 0.053 0.54 0.04*
HEAD LB -0.01 0.94 0.28 0.16 -0.01 0.97
RUM STEP 0.41 0.03* 0.22 0.27 0.63 <0.01*
RUM SH 0.21 0.28 0.46 0.02* 0.03 0.9
RUM LB 0.14 0.46 0.53 <0.005* -0.17 0.53
STEP SH 0.23 0.22 0.20 0.33 0.45 0.1
STEP LB -0.10 0.62 0.03 0.87 0.13 0.64
SH LB -0.60 <0.001* 0.59 <0.01* 0.26 0.35
DDF (n=27) Digestive (n=51) Lameness (n=15)

Variable by Variable Spearmanp P-value Spearmanp P-value Spearmanp P-value

HEAD RUM 0.41 0.03* 0.65 0.0001* 0.57 <0.01*
HEAD STEP -0.04 0.84 -0.07 0.74 0.44 0.02*
HEAD SH 0.17 0.39 0.00 0.99 0.05 0.78
HEAD LB 0.07 0.74 0.04 0.82 0.40 0.03*
RUM STEP 0.25 0.19 -0.05 0.79 0.27 0.16
RUM SH -0.01 0.94 0.09 0.65 -0.13 0.49
RUM LB 0.52 <0.01* 0.26 0.17 0.62 <0.001*
STEP SH -0.13 0.50 -0.01 0.97 0.17 0.37
STEP LB 0.43 0.02* -0.17 0.37 -0.02 0.9
SH LB -0.20 0.30 0.25 0.2 0.11 0.57
Ketosis (n=37) Calving (n=190)

Variable by Variable Spearmanp P-value Spearmanp P-value

HEAD RUM 0.78 <0.0001* 0.04 0.85
HEAD STEP 0.40 0.03* -0.39 0.16
HEAD SH 0.57 0.001* 0.93 <0.0001*
HEAD LB 0.51 0.004* -0.35 0.21
RUM STEP 0.36 0.054 0.91 <0.0001*
RUM SH 0.52 0.004* -0.45 0.1
RUM LB 0.39 0.03* 0.93 <0.0001*
STEP SH 0.25 0.19 -0.44 0.1
STEP LB 0.35 0.06 0.94 <0.0001*
SH LB 0.25 0.19 -0.44 0.1

* Significant correlations at 0.05 alpha level. HEAD: Activity units/d; RUM: Rumination min/d;
STEP: Daily steps; SH: steps per hour/d; LB: Lying bouts/d.

Alberta, Edmonton, Canada.
0149 DI/LC-MS/MS-based metabolomics identifies
early predictive serum biomarkers for
Kketosis in dairy cows. B. N. Ametaj*!, G. Zhang!,
E. Dervishi!, S. M. Dunn', R. Mandal?,
D. S. Wishart?, 'Department of Agricultural,
Food and Nutritional Science, University of Alberta,
Edmonton, Canada, ?University of

Subclinical ketosis is a prevalent metabolic disease in tran-
sition dairy cows that affects 30 to 40% of the cows during
early lactation. Cows with ketosis have lower milk yield and
reproductive performance, greater risk of other periparturient
diseases, and higher culling rate. The objectives of this study
were to retrospectively evaluate alterations of metabolites in
the serum of dairy cows with ketosis before, during, and after
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the diagnosis of disease and identify monitoring and diag-
nostic serum metabolite biomarkers for ketosis. One hundred
transition dairy cows, 20 healthy cows (CON), and six cows
with ketosis were sampled during d —8, —4, at disease diagno-
sis, and wk +4 and +8 relative to parturition. One hundred and
twenty-eight serum metabolites were quantitatively profiled
in CON and ketosis cows using a targeted metabolomics ap-
proach based on DI/LC-MS/MS at all time points. Univariate
and multivariate data analyses were conducted at each time
point to examine alterations of serum metabolites throughout
the progress of ketosis. Significant changes were detected in
the concentrations of several molecular species of amino acids,
glycerophospholipids, sphingolipids, acylcarnitines, biogenic
amines, and hexose in the serum of cows with ketosis dur-
ing the entire experimental period. Multivariate analysis (i.e.,
PCA and PLS-DA) also showed clear distinctions between
the two groups on the basis of the measured 128 serum me-
tabolites at five time points. Furthermore, several metabolic
pathways including Lys degradation, biotin metabolism, Try
metabolism, urea cycle, Arg-Pro metabolism, protein biosyn-
thesis, Met metabolism, phospholipid biosynthesis, Val-Leu-
Ile degradation, betaine metabolism, Asp metabolism, His
metabolism, and -Ala metabolism were perturbed in cows
with ketosis during the onset and progression of disease.
These new findings give insights into further understanding
of the pathobiology of ketosis in dairy cows. Biomarker anal-
ysis showed that AUCs for ROC curves were 0.996 (95% CI,
0.969-1) at —8 wks, 0.995 (95% ClI, 0.938-1) at —4 wks, 0.99
(95% CI, 0.882-1) at disease wk, 1 (95% CI: 1-1) at +4 wks
and 0.985 (95% CI: 0.806—1) at +8 wks, respectively, which
suggest that serum biomarkers identified have pretty accurate
predictive, diagnostic, and prognostic abilities for ketosis in
transition dairy cows.
Key Words: amino acid, biomarkers, dairy cows,
ketosis, lipid profiles

0150 Targeted metabolomics reveals multiple
metabolite alterations in the urine of transition
dairy cows preceding the incidence of lameness.
B. N. Ametaj"!, G. Zhang!, E. Dervishi',

S. M. Dunn', R. Mandal?, and D. S. Wishart?,
'Department of Agricultural, Food and Nutritional
Science, University of Alberta, Edmonton, Canada,
2University of Alberta, Edmonton.

Lameness (Lam) is a major issue of transition dairy cows con-
suming high grain diets affecting 25-35% of the herd. It is
associated with decreased milk production, fertility problems,
and high culling rates and treatment costs. Various hypothe-
ses have been forwarded during the years with regards to the
causes of lameness including rumen histamine, endotoxin, or
biogenic amines. Although much is known about non-me-
chanical lameness, the precise pathobiology is not known. The
objectives of this study were to evaluate weekly metabolite

composition of urine in dairy cows starting from the begin-
ning of dry off until 8 wks postpartum. Urine samples were
collected from 100 cows at —8, —4, disease week, +4, and
+8 wk around calving and stored at —80 C until analyzes. DI/
LC-MS/MS analyzes were conducted on samples collected
from 20 healthy control cows (CON) and 6 cows diagnosed
only with lameness (no other periparturient diseases). A total
of 154 metabolites including 41 carnitines, 9 lysophosphatid-
ylcholines, 74 phosphatidylcholines, 15 sphingomyelines, 11
amino acids, 2 biogenic amines, hexose, and carnosine were
identified and quantified. Data were processed statistically
by MetaboAnalyst and univariate analyses. Results showed
that 41, 29, 59, 26, and 40 metabolites were identified and
measured to be different between the two groups on —8, —4,
disease week, +4, and +8 wks around calving, respectively.
The highest number of altered metabolites was identified dur-
ing the week of diagnosis of Lam. Several metabolic path-
ways were found to be associated with the disease including
amino acid metabolism, catecholamine biosynthesis, protein
biosynthesis and urea cycle at —8 wks precalving; cysteine,
glutamate, tyrosine, and glutathione metabolism at —4 wks
precalving; and (-alanine metabolism during the week of
disease. ROC analyses, for determination of specificity and
sensitivity of potential biomarkers, identified several metab-
olites with AUCs for ROC curves 0.96 (95% CI, 075-1.0) at
—8 wks; 0.971 (95% CI, 0.905-1.0) at —4wks; 1.0 (95% CI,
1.0-1.0) at disease week; 1.0 (95% CI, 1.0-1.0) at +4wks; and
1.0 (95% CI, 1.0-1.0) at +8wks postpartum. PLS-DA analysis
also showed clear separation between the two groups of cows
with regards to altered metabolites. In conclusion, targeted
metabolomics can be used to identify metabolic alterations in
the urine of dairy cows before, during, and after diagnosis of
Lam; it can also help to better understand the pathobiology of
disease, identify cows more susceptible to Lam, and develop
new preventive strategies.
Key Words: dairy cows, DI-/LC-MS/MS, lameness,
targeted metabolomics, urine

0151 Elevated serum amyloid A concentrations in
the first days after calving are an early disease
indicator in dairy cows. G. Bobe™ and S. Walker?,
'Department of Animal and Rangeland Sciences,
Oregon State University, Corvallis, °*Oregon State
University, Corvallis.

Early disease detection is critical for maintaining cow health
and productivity. Serum amyloid A (SAA) is an acute phase
protein that is primarily produced in the liver and is elevated
in response to infections and tissue damage in dairy cows. To
evaluate whether serum concentrations of SAA may assist in
early disease detection, blood samples were taken from 57
Holstein cows at d —21, —14, -7, =3, —1, 0, 1, 3, 7, 14,
21, and 28 relative to calving and analyzed for SAA concen-
trations. Cows were grouped based on severity of diseases
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(no disease, subclinical, mild clinical, and moderate clini-
cal), class of diseases (no disease, metabolic, infectious, both
types), time of diagnosis (no disease, 0-3 d, 4-7 d, 828 d
after calving), and birth complications (yes, no) in early lac-
tation and examined for group differences. Serum amyloid
A concentrations in the first days after calving were higher
and elevated longer in cows that developed diseases in early
lactation. Observed group differences reflected the severity of
disease and preceded clinical disease diagnosis irrespective of
disease class. Group differences were strongest 1 d after calv-
ing, when 0% (healthy), 43% (subclinical disease), 57% (mild
clinical disease), and 72% (moderate clinical disease) of cows
had SAA above 125 mg/L (sensitivity for any disease: 66%;
specificity: 100%). Cows with birth complications had higher
SAA concentrations 2 wk before calving than cows without
birth complications. Our results support our hypothesis that
greater tissue damage and disproportionate inflammatory re-
sponses after calving are gateway disorders that increase dis-
ease risk in early lactation. Serum amyloid A can detect those
risk factors 1 d after calving and thereby opens opportunities
for prevention and early treatment.
Key Words: biomarker, dairy cows, diseases,
serum amyloid A

0152 The effect of dry period length and antibiotic
treatment at drying off on somatic cell counts
across the dry period. R. J. Vanhoeij",

A. van Knegsel?, B. Kemp?, and T. J. G. M. Lam?®*,
'"Wageningen University, Netherlands, *Adaptation
Physiology Group, Wageningen University, *Animal
Health Service, Deventer, Netherlands, *University
of Utrecht, Department of Farm Animal Health,
Netherlands.

Management measures to reduce the risk of new intramam-
mary infections (IMI) during the precalving period include use
of dry cow antibiotics. Blanket dry cow therapy is not allowed
in several European countries, among which is the Nether-
lands. Moreover, shorter dry periods are of interest because of
beneficial effects on the energy balance and metabolic status
in the subsequent lactation. The aim was to study the effect of
dry period (DP) length on SCC in the subsequent lactation and
occurrence of IMI, based on SCC, across the dry period. This
aim was approached in 2 separate experiments: Experiment 1
was conducted with use of dry cow antibiotics and experiment
2 without use of dry cow antibiotics. In experiment 1 Holstein-
Friesian cows (n = 167) were randomly assigned to three DP
lengths (0, 30, 60 d). Cows with a 30-d or 60-d DP were treated
with dry cow antibiotics (Supermastidol®, Virbac Animal
Health, Barneveld, Netherlands) at drying off. In experiment
2, Holstein-Friesian cows (n = 127) were randomly assigned
to two DP lengths (0 or 30 d) and were not treated with dry
cow antibiotics. Data were analyzed using a logistic regression
model (SAS Institute Inc., 2011), including DP length as fixed

effect. Somatic cell count was log transformed before statisti-
cal analysis (LnSCC). Data are expressed as LMEANS =+ SE.
In experiment 1, cows with a 0-d DP had a greater average
SCC in the subsequent lactation (LnSCC 5.01 + 0.06) than
cows with a 30-d (LnSCC 4.68 £ 0.06) or 60-d DP (LnSCC
4.52 +£0.06) (P <0.01). The proportion of cows with a chronic
IMI (SCC > 200,000 both pre- and postpartum) was greater in
cows with a 0-d DP (5/10), than in cows with a 30-d DP (1/13)
or a 60-d DP (1/12) (P = 0.04). In experiment 2, cows with a
0-d DP had a greater postpartum average SCC (LnSCC 4.51
+ 0.04), than cows with a 30-d DP (LnSCC 4.24 + 0.04) (P <
0.01). The proportion of cows with a chronic IMI during the
precalving period was not different between cows with a 0-d
DP (6/11) or a 30-d DP (2/6) (P = 0.47). Postpartum average
SCC for lactation is greater in cows with a 0-d DP, than in
cows with a 30-d DP, regardless of use of dry cow antibiotics.
Studies are ongoing to evaluate whether the greater SCC in
early lactation in cows with a 0-d DP is actually correlated with
intramammary bacterial infections.
Key Words: continuous milking, mastitis,
somatic cell count

0153 Enhancement of the dry-off process by
intramammary infusion of metalloproteinase
9 nanoparticles. S. Parés™, O. Cano-Garrido?,
E. Garcia-Fruitos', F. Fabregas', A. Bach®*,
N. Ferrer-Miralles?, M. Terré?®, A. Villaverde?,
and A. Aris', 'Department of Ruminant Production,
IRTA, Caldes de Montbui, Spain, *Departament de
Genetica i de Microbiologia, UAB, Cerdanyola del
Valles, Spain, *IRTA, Caldes de Montbui, Spain,
‘ICREA, Barcelona, Spain.

The dry-off of dairy cows is associated to welfare and high risk
of intramammary infections that could be improved by foster-
ing involution and immune system during early dry period.
Metalloproteinase 9 (MMP-9) is a tissue-remodeling enzyme
physiologically released in the mammary gland during the dry
period. The objective of this study was to explore the role of
the infusion of MMP-9 at dry-off. MMP-9 was produced in
Lactococcus lactis as a soluble protein and nanoparticulated
(NP) format. Twelve cows with Somatic Cell Count (SCC) <
200.000 and > 15 kg of milk/d at dry-off were enrolled in the
study. Treatments were randomly assigned to the front or rear
quarters, thus 24 quarters were distributed in 2 treatments: 1
mg of soluble MMP-9 and 100 mg of NP MMP-9, provid-
ing both the equivalent metalloproteinase activity measured
by zymography. Saline solution was infused in the contralat-
eral quarters as a negative control for each treatment. Samples
of mammary secretion were collected at 0, 1, 2, 3, and 7 d
relative to dry-off and processed for SCC determination or
kept frozen for subsequent determination of MMP-9 activity,
and bovine serum albumin (BSA), lactoferrin, sodium, and
potassium concentrations. SCC was analyzed with a Scepter
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cell counter, MMP-9 activity by zymography, lactoferrin by
ELISA, BSA using a colorimetric assay, and sodium and po-
tassium by ICP-OES. All data were analyzed by ANOVA.
As expected, both the soluble and NP forms increased (P <
0.0001) the metalloproteinase activity in mammary gland
compared with controls. However, only the NP form was able
to modulate some involution and immune markers. The NP
form increased immunity markers including SCC up to 400
fold (P < 0.001) at d 1-7, and lactoferrin concentration up
to 1.8-folds (P < 0.05) at d 1 and 2 after dry-off, compared
with saline controls. Also, there was an increase (P < 0001)
in involution markers. Concentration of BSA in mammary se-
cretion raised up to eightfold at 1, 2, and 3 d and the sodium/
potassium ratio (P < 0.001) by 4.5-fold at D1 after dry-off,
compared with controls. In conclusion, infusions of either sol-
uble or NP forms of MMP-9 at dry-off, increased the metallo-
proteinase activity in mammary gland, but only the NP form
enhanced the of the involution process and immune system.
Key Words: dry period, nanoparticles,
metalloproteinase 9

0154 Effects of inhibiting prolactin production with
cabergoline on the physiology of the cow-dry
period. S. Parés!, A. Aris"!, M. Terré?, F. Fabregas!,
E. Garcia-Fruitos', J. Ruberte?, V. Nacher?,

A. De-Prado?, and A. Bach?3, ‘Department of
Ruminant Production, IRTA, Caldes de Montbui,
Spain, ’IRTA, Caldes de Montbui, Spain, SCBATEG
Universitat Autonoma de Barcelona, Bellaterra,
Spain, “‘Ceva Santé Animale, Libourne, France,
SICREA, Barcelona, Spain.

Cabergoline is an ergot derivative with a high affinity for the D2
dopamine receptor whose dopaminergic effects cause inhibition
of prolactin (PRL) secretion, and has been recently released as
a dry-off facilitator (Velactis®, Ceva, France). A deep study of
its effects along the dry period can help to understand the phys-
iology of the mammary involution. Twenty-four Holstein cows
(6 primiparous and 18 multiparous) were distributed in 2 treat-
ments: i.m. injection of either 5 mL providing 5.6 mg of caber-
golin (CAB) or 5 mL of saline solution (CTR) at the moment of
Table 0155.

dry-off. Mammary gland biopsies of posterior quarters and tail
blood samples were taken at —10, 9, and 23 d relative to dry-
off and —9 and 21 d relative to calving to evaluate the effects
of PRL inhibition on hormonal and tissue involution markers
along the dry period and onset of the subsequent lactation.
Blood concentrations of insulin, PRL, IGF1, IGFBP5, GH, and
progesterone were determined using immunoassays. Expres-
sion of genes coding for p16, ki67, igf, igfbp5, upa, mmp9, prir,
occludin, and caspase 3 was determined by qPRC. Lastly, im-
munohistochemical detection of Ki67, SIRT1 and P16 was per-
formed and quantified by light microscopy. As expected, cows
on CAB tended (P =0.07) to have lower serum PLR concentra-
tions (23.5 + 0.29 ng/mL) than cows on CTRL (36.4 =+ 0.25 ng/
mL), and had a lesser (P < 0.001) expression of PRL receptor
(prir) in the mammary tissue (2.09 £ 0.455 vs. 1.77 £ 0.423
relative expression units, respectively). Cabergolin increased
(P < 0.05) blood insulin concentration (14.3 = 1.28 pU/mL)
compared with CTR (10.7 £ 1.14 pU/mL), but blood concen-
tration of the remaining hormones were not affected although
decreased (P < 0.05) as the dry period progressed. The expres-
sion of igf] in the mammary gland increased (P < 0.05) in CAB
cows in the dry period and decreased at the beginning of next
lactation. Also, CAB cows had greater (P < 0.05) expression
of mmp9 and occludin, which indicates a greater tissue invo-
lution and remodeling (P < 0.05). Also, immunohistochemical
analyses showed an increase (P < 0.05) in sirtl (a gene related
with cell proliferation and insulin sensitivity) in CAB animals
(75.9 £ 12.02 relative units) compared with CTR (56.9 + 12.31
relative units) at the onset of the subsequent lactation. In con-
clusion, this study demonstrates that PRL inhibition by caber-
goline at dry-off induces an increased proliferation and tissue
remodeling of the mammary gland.
Key Words: dry period, prolactin, tissue remodeling

Table 1. Antibiotic use, clinical and bacteriological outcomes for two clinical mastitis treatment programs.

Outcome Culture Positive Treatment Effect
Based Control Estimate 95% CI  P-val
Primary IMM Therapy [% (n)]  28.21 (117) 100 (159)  ORpc=<0.01 <0.011t00.02 <0.01
Primary or Secondary IMM Therapy [% (n)] 35.90 (117) 100 (159) ORpc=<0.01 <0.011t00.02 <0.01
IMM Tubes per Quarter Case [mean (n)] 1.13(117) 3.29 (159) Diffpc=-2.16 -2.49t0-1.83 <0.01
Days of Non-Saleable Milk [mean (n)] 5.72 (98) 6.73 (125) Diffpc=-1.02 -1.44to -0.56 <0.01
Days to Clinical Cure (Normal Milk) [mean (n)] 3.45(117) 3.12 (159) Diffpc=0.32 -0.17t00.82  0.21
Bacteriological Cure [% (n)]  76.92 (52) 77.08 (48) ORpc=1.00 049t02.06 0.98
New Intramammary Infection Risk [% (n)]  20.20 (99) 24.58 (118) ORpc=0.78 041t01.48 0.74
Recurrence (14 to 60 Days after CM) [% (n)] 12.82 (117) 25.16 (159) ORpc=0.44 0.23t00.84 0.01
Removal from Herd (Within 21 Days after CM) [% (n)] 7.14 (98) 14.40 (125) ORpc=0.48 0.18to 1.14  0.09
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0155 The treatment of only environmental Streptococci
clinical mastitis cases reduced antibiotic use, days
out of the tank, recurrence of clinical mastitis and
a tendency to reduce culling. A. Lago*, C. Tovar,

J. Zaragoza, D. Luiz, and D. Pearce, DairyExperts
Inc., Tulare, CA.

This study objective was to compare antibiotic use, clinical
and bacteriological outcomes for selective treatment of only
clinical cases where environmental streptococci were iso-
lated versus blanket therapy. Cows with mild or moderate
clinical mastitis (CM) from a California Central Valley dairy
herd were assigned to either a) a positive-control treatment
group (PC) or b) a laboratory-culture-based treatment group
(CB). Quarter cases assigned to PC received immediate intra-
mammary (IMM) treatment with ceftiofur (Spectramast LC;
Zoetis Inc., New York, NY) and repeated once a day for a
total of 3 d. Quarters assigned to CB underwent culture over
a 24 h period at DairyExperts Laboratory (DairyExperts Inc.,
Tulare, CA). Only quarters showing environmental strepto-
cocci growth were treated the next day with the same therapy
as cases assigned to PC. Mixed Models were used with cow
included as a random effect. A total of 276 quarter cases of
clinical mastitis from 223 cows were enrolled into the study.
Results are summarized on Table 1. The selective treatment
of only CM cases from which environmental streptococci
were isolated resulted in about a two-thirds reduction both in
the number of cases treated and in the number of IMM tubes
used, as well as a reduction of 1 d out of the tank. Interest-
ingly, CM recurrence was significantly lower and removal
from herd tended to be lower when only environmental strep-
tococci were treated with IMM antibiotics.
Key Words: clinical mastitis, selective treatment,

0156 Effect of the selective treatment of gram-positive
clinical mastitis cases versus blanket therapy.
A. Lago*, D. Luiz, D. Pearce, C. Tovar, and
J. Zaragoza, DairyExperts Inc., Tulare, CA.

This study objective was to compare antibiotic use, clinical
and bacteriological outcomes for selective treatment of only
Gram-positive clinical cases versus blanket therapy. Cows
with mild or moderate clinical mastitis (CM) from a Cali-
fornia Central Valley dairy herd were assigned to either a) a
positive-control treatment group (PC) or b) a laboratory-cul-
ture-based treatment group (CB). Quarter cases assigned to
PC received immediate intramammary (IMM) treatment with
ceftiofur (Spectramast LC; Zoetis Inc., New York, NY) and
repeated once a day for a total of 3 d. Quarters assigned to CB
underwent culture over a 24 h period at DairyExperts Labora-
tory (DairyExperts Inc., Tulare, CA). Only quarters showing
Gram-positive growth were treated the next day with the same
therapy as cases assigned to PC. Mixed Models were used
with cow included as a random effect. A total of 473 quarter
cases of clinical mastitis from 425 cows were enrolled into
the study. Results are summarized on Table 1. The selective
treatment of only CM cases from which Gram-positive bac-
teria was isolated resulted in about half reduction both in the
number of cases treated and in the number of IMM tubes used.
Furthermore, the withholding of antibiotic treatment did not
have any deleterious effect on time for milk to return visibly
normal, bacteriological cure, new infection risk, CM recur-
rence or removal from the herd.
Key Words: clinical mastitis, selective treatment,
gram-positives

streptococcus 0157 Comparison of PCR and culture methods for
detecting mastitis causing mycoplasma in bulk
tank milk from commercial dairy herds.
A. M. Britten, E. D. Tretter*, and M. Gurajala,
Udder Health Systems Inc., Meridian, ID,
In this study we compared the mycoplasma detection of direct
T culture, broth enhanced culture and PCR from 1299 bulk tank
able 0156.
Table 1. Antibiotic use, clinical and bacteriological outcomes for two clinical mastitis treatment programs.
Outcome Culture Positive ‘ Treatment Effect
Based Control Estimate 95%Cl  P-val
Primary IMM Therapy [% (n)] 46.45(211) 100 (262) ORpc=0.02 <0.00to0 0.04 <0.01
Primary or Secondary IMM Therapy [% (n)] 56.87 (211) 100 (262) ORpc=0.03  0.01t0 0.06 <0.01
IMM Tubes per Quarter Case [mean (n)] 1.52 (211) 3.33(262) Diffpc=-1.80 -2.06to -1.54 <0.01
Days of Non-Saleable Milk [mean (n)]  7.08 (191) 6.70 (234) Diffpc=0.37 -0.12100.85 0.14
Days to Clinical Cure (Normal Milk) [mean (n)]  3.97 (211) 3.56 (262) Diffpc=0.38  0.321t00.74  0.06
Bacteriological Cure [% (n)]  68.57 (105) 66.42 (134) ORpc=1.10  0.64t01.90 0.72
New Intramammary Infection Risk [% (n)]  22.35 (170) 20.93 (215) ORpc=1.08 0.67t01.77 0.74
Recurrence (14 to 60 Days after CM) [% (n)]  19.91 (211) 22.90 (262) ORpc=0.84 0.541t01.30 043
Removal from Herd (Within 21 Days after CM) [% (n)]  14.66 (191) 14.53 (234) ORpc=1.01 0.59t01.74 0.97
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and composite pen milk samples collected from 62 commer-
cial dairies in 11 states. Culture of bulk tank milk directly onto
specialized mycoplasma culture media (such as modified Hay-
flick agar) has proven effective in detection of mycoplasma
mastitis outbreaks. Many laboratory methods also incorporate
a mycoplasma broth enhancement protocol to increase sen-
sitivity. This routine, direct and broth enhanced mycoplasma
culture protocol, of bulk tank milk samples and pooled pen
samples is widely practiced as a primary screening method
for detection of mycoplasma infection status of a herd. How-
ever disease detection can be delayed up to 10 d due to slow
colony formation with culture. Direct mycoplasma detection
in enriched broth by the use of PCR may have the advantage
of detecting the pathogen much sooner, if it is shown to detect
the pathogen in bulk tank milk at least as well as culture. All
samples in the study were cultured by plating 10 pL of the
milk sample directly onto commercial mycoplasma isolation
agar. All samples also were enriched by inoculating a 100-pL
aliquot into 3 mL of mycoplasma broth and then incubated
for 48 h, before plating a 10-pL aliquot of this enriched broth
onto mycoplasma agar. Any sample where one or more colo-
nies were detected by either direct or broth enrichment were
deemed culture positive. A 2-pL aliquot of the same enriched
broth from the culture method was used for the PCR detection
method. The PCR method used was a four-way multiplex real
time assay including primers for general Mycoplasma spp.,
Mycoplasma bovis, Mycoplasma bovigenitalium, and an in-
ternal positive control. When an organism was detected by
any of the mycoplasma primers, the sample was deemed to
be PCR positive. Of the 58 PCR detection events 35 (60.3%)
were classified as Mycoplasma bovis, 16 (27.6%) as Myco-
plasma bovigenitalium, and 7 (12.1%) were only detected
by the Mycoplasma spp. primers. The comparison summary
presented below shows a high level (98.6%) of agreement be-
tween the two methods. Direct PCR amplification of a broth
enriched milk sample can rapidly detect Mycoplasma spp. in
bulk tank and pen samples, and can give results comparable to
conventional culture methods. PCR also offers the possibility
of providing species differentiation of positive samples.
Key Words: mastitis, mycoplasma, PCR

0158 Effects of antibiotic dry cow therapy and internal
teat sealant (Teatseal) on milk somatic cell counts,
clinical, and subclinical mastitis in early lactation.
H. M. Golder™, A. Hodge?, and 1. J. Lean!, !Scibus,
Camden, Australia, *Zoetis Australia Research and
Manufacturing Pty. Ltd., Parkville, Australia.

A randomized multi-site clinical trial was performed to de-
termine the efficacy of an internal teat sealant (TS; Teatseal,
Zoetis Australia, Silverwater, NSW, Australia), when used in
combination with antibiotic dry cow therapy (ADCT), on milk
individual cow cell count (ICCC), milk production and com-
ponents, and the incidence of clinical and subclinical mastitis

in cows up to 60 d in milk (DIM), and when compared with
ADCT only. Multiparous Holstein, Jersey, or Holstein cross
cows (n =2200) from 8 farms in Southern and Eastern Austra-
lia were randomly assigned to treatment in all 4 quarters with
an ADCT alone or with ADCT + TS at dry-off. Individual milk
yield, fat and protein percentage, and ICCC were measured
at 14 £ 3 d intervals for the first 60 DIM for cows that calved
40 to 100 d after dry-off. The first measurement occurred be-
tween 10 and 24 DIM. Clinical mastitis and health events were
recorded from dry-off to 60 DIM. Milk yield, ICCC weighted
by milk yield, and fat and protein percentage were not affected
by treatment or time or their interaction in a generalized linear
model. Treatment with ADCT + TS decreased geometric mean
ICCC (P=0.021), compared with treatment with ADCT alone.
Geometric mean ICCC (x1000 cells/mL) was 32.0 (95% CI:
26.8 to 38.3) and 43.5 (95% CI: 36.2 to 52.1), respectively.
The odds of at least 1 case of subclinical mastitis (ICCC >
250,000 cells/mL) were 1.9 times higher (95% CI: 1.4 to 2.6)
with ADCT alone, compared with ADCT + TS. Four cows had
a first case of clinical mastitis in the dry period; while, 5% of
cows had a first case of clinical mastitis between 0 and 60 DIM.
Of the 1528 cows included in this analysis, 43 cases (5.7%)
and 33 (4.3%) were from the ADCT and ADCT + TS groups,
respectively (P =0.194). Proportional hazards estimates of sur-
vival showed no difference in the number of d post-calving to
detection of first cases of clinical mastitis between treatments
over the first 60 DIM (P = 0.153). The estimated hazard ratio
for clinical mastitis over this period in the ADCT + TS cows
(relative to ADCT alone) was 0.70 (95% CI: 0.43 to 1.14). The
combination of ADCT and TS provides benefits over ADCT
alone through improved prevention of subclinical mastitis and
reduced ICCC in the first 60 DIM.

Key Words: intra-mammary infection, survival analysis

0159 A new protocol for the isolation of key
recombinant proteins in livestock production
using lactic acid bacteria as a cell factory.

L. Gifre™, O. Cano-Garrido***, F. Fabregas!,

J. Seras-Franzoso®>***, R. Roca!, N. Ferrer-
Miralles®*#, A. Villaverde**#, A. Bach'®, A. Aris!,
and E. Garcia-Fruitds', ‘Department of Ruminant
Production, IRTA, Caldes de Montbui, Spain,
’Departament de Genetica i de Microbiologia,
UAB, Cerdanyola del Valles, Spain, CIBER de
Bioingenieria, Biomateriales y Nanomedicina
(CIBER-BBN), Cerdanyola del Valles, Spain,
“Institut de Biotecnologia i de Biomedicina,

UAB, Cerdanyola del Valles, Spain, °Cibbim-
Nanomedicine, Hospital Vall d’Hebron, Institut
de Recerca de la Vall d’Hebron (VHIR), Barcelona,
Spain, °ICREA, Barcelona, Spain.

Escherichia coli is one of the most widely used expression
hosts for the production of recombinant proteins. However,
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obtaining pure and active proteins is not an easy task, espe-
cially considering difficult-to-express proteins, such as mem-
brane or aggregation-prone proteins. Besides, E. coli contains
lipopolysaccharide (LPS) that must be removed, which in-
volves costly and time-consuming purification processes. In-
terestingly, Lactococcus lactis, which does not produce LPS,
is able to form protein nanoclusters (aggregates) rich in the
recombinant protein produced. The objective of this study
was to develop an economically-affordable protocol to extract
functional proteins from protein nanoclusters of L. lactis. For
that, interleukin-8 (IL-8) stimulating protein (IL8SP), a dif-
ficult-to-express protein, and metalloproteinase 9 (MMP-9),
an aggregation-prone protein, were used as model proteins.
These proteins, that play important roles during the dry pe-
riod of cows and have important economical potential, were
recombinantly produced in L. lactis in the form nanoclusters.
Next, ILSSP and MMP-9 nanoclusters were isolated and solu-
bilized followed by some washing steps. Solubilized proteins
were further purified following standard procedures for His-
tagged proteins. Purified IL8SP and MMP-9 were quantified
by Bradford assay and Western blot. The biological activity of
IL8SP was measured in vitro by determining the expression
of interleukin-8 (IL-8) in bovine mammary gland epithelial
cell cultures. Specifically, cells were treated with 2 doses of
IL8SP (9 and 90 pg). MMP-9 activity was determined by zy-
mography. Data were analyzed using ANOVA. High aggrega-
tion ratios in nanoclusters were obtained for MMP-9 (99.24 +
0.02%), whereas lower ratios were observed for IL8SP (37.32
+ 0.34%). Concerning biological activity, purified IL8SP
showed a 1.6 and threefold-increase (P < 0.0001) of /L-§ ex-
pression, compared with the control cells, using 9 and 90 pg,
respectively. Protein MMP-9 obtained with this protocol was
also fully active when tested by zymography. In summary,
these results show that it is possible to obtain soluble, pure and
fully-active proteins from L. lactis protein-rich nanoclusters
through a novel, cost-effective, and easy protocol.

Key Words: nanoclusters, protocol, recombinant protein

0160 The negative effects of electromagnetic field
exposure in male New Zealand White rabbits.
0. Yildiz Gulay™', M. S. Gulay', A. Balic?, and
A. Ata','Mehmet Akif Ersoy University, Burdur,
Turkey, *Sakarya Research Hospital, Turkey.

The objective of the current study was to understand the pos-
sible effects of EMF on liver enzymes and organs of male
New Zealand White rabbits under ecological conditions. Rab-
bits were assigned randomly to 2 treatment groups of 8 each;
treatment group (T) was housed directly beneath high volt-
age power lines (21 pT, 380 kV), whereas controls (C) kept
500 m away from the power lines (0.21 pT) for 7 wk. At the
end of 7 wk, blood samples were taken from each rabbit and
4 rabbits per treatment were euthanized. Remaining rabbits
were kept in normal laboratory condition for another 7 wk for

recovery. The liver enzymes and organ weights were analyzed
by Proc T-Test procedure. The exposure to EMF significantly
increased the serum ~ glutamyltransferase (C = 12.1 + 1.7 vs.
T=17.2+291U/, P<0.05), alkaline phosphatase (C="71.7
+4.9vs. T=284.3+6.2 U/, P<0.05), aspartate aminotrans-
ferase (C =235+ 2.6 vs. T=3141<+3.1 11U/, P <0.05)
and alanine transaminase (C =353 £+ 3.8 vs. T=455+5.2
IU/1, P <0.05) levels. Although liver, kidney, heart, testis and
brain weights between groups did not differ, significant histo-
pathological alterations were apparent in the treated animals.
Histopathological examination of the liver showed dilated si-
nusoids, degenerative changes in hepatocytes, moderate fatty
vacuolation and infiltration of a small amount of inflamma-
tory cells in the portal area. Hyalinated cylinders in tubule lu-
mens, vacuolated renal tubules and infiltration of leukocytes
were seen in the kidney. The decrease in seminiferous tubule
diameters in testis, and vacuolation of neurons and focal glio-
sis in the brain was noted in treated rabbits. However, serum
liver enzymes and histopathological lesions were transient
and returned to normal by wk 7 of recovery. Therefore, EMF
exposure may have an adverse effect on the male rabbits, but
this effect was not permanent.
Key Words: liver enzymes, histopathology, EMF

0161 Embracing innovation in the animal drug
approval process. D. M. Sholly* and C. Taylor-
Edwards, U.S. Food and Drug Administration/
CVM, Rockville, MD,

The mission of the Center for Veterinary Medicine (CVM)
in the U.S. Food and Drug Administration (FDA) is to pro-
tect human and animal health. CVM’s Office of New Animal
Drug Evaluation encourages the development of new inno-
vative technologies and non-traditional therapeutic indica-
tions as one means of facilitating this mission and to meet
the growing needs in the animal care and food and fiber pro-
duction sectors. CVM is committed to maximizing use of all
forms of available information to meet this challenge. Cur-
rent tools being implemented and/or investigated include use
of scientific focus groups/technology teams, evaluation of
“Early Information,” pre-development meetings with drug
sponsors, and CVM Outreach to academic bench scientists
through, webinars and industry meeting presentations. These
tools allow CVM to gather information, identify data gaps,
and implement benefit-risk analysis decisions early in the
drug approval process. Drug application review also affords
the opportunity for continued communication between CVM,
research scientists, and sponsors, as well as providing a chan-
nel for end-user feedback to CVM. Additional tools include
expanded use of literature to support data requirements, use
of electronic data capture, systematic reviews and meta-anal-
yses, and collaborative data sharing within CVM and across
international regulatory groups. Many of these new tools and
approaches rely heavily on the academic research community
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through consultations, published peer-reviewed information,
and as study investigators. Scientists should consider and
identify the applicability of their research and, just as impor-
tantly, foster productive partnerships with drug sponsors. An
understanding of the regulatory processes underlying animal
drug development and the tools used by CVM to evaluate data
to support drug development is critical to the growth of the
animal drug industry and the animal sciences industries. The
benefit of innovative approaches to drug sponsors includes
but is not limited to early and continual feedback from CVM,
increased predictability of drug development requirements,
and consistent application of requirements leading to global
approval and use of an animal drug. The benefit to the re-
searcher is continued partnerships with the animal drug in-
dustry and increased communication on how their scientific
program could support drug development. The benefit to the
public is increased availability of safe and effective drugs for
use in production animals.
Key Words: animal health, drug, FDA, food,
innovation, livestock

0162 Regulation of animal drugs and foods in the
21st century: Enhancing communication among
industry, academics, regulators, and the public.
C. Taylor-Edwards* and D. M. Sholly, U.S. Food
and Drug Administration/CVM, Rockville, MD.

The mission of the Center for Veterinary Medicine (CVM)
in the Food and Drug Administration (FDA) is to protect hu-
man and animal health. One aspect of CVM’s role is to ensure
that animal drugs and foods are safe, have proper manufactur-
ing processes and labeling, and that any food products from
treated animals are safe. Scientists at CVM rely on commu-
nication with researchers, veterinarians, and producers to stay
informed of common industry practices and any scientific
information that may influence the conduct of safety and the
effectiveness of studies for approval. CVM also conducts out-
reach to educate a variety of stakeholders on the wide array
of information publicly available on the CVM website and in
partnership with professional scientific and industry societies.
These resources are valuable to individuals involved with drug
and food additive development, including basic research, clin-
ical and laboratory studies, and post-market evaluations. By
understanding and implementing the appropriate regulatory
requirements and guidance for animal drug or food approv-
als, researchers are more likely to generate high-quality data
and improve CVM’s ability to use that information as part of
the approval process. The CVM website contains information
on important initiatives needing further research, such as anti-
parasitic resistance, antimicrobial resistance, and unapproved
drugs, and provides information for the Center’s internal re-
search efforts. Special initiatives to increase the availability of
approved drugs for minor uses and minor species include con-
ditional approval, expanded exclusivity, available funding for

some designated product studies, and assistance with outside
programs intended to support minor species drug approval.
The CVM website also serves as an authoritative resource for
important information on the use of approved drugs, label-
ing, and descriptions of the safety and effectiveness of studies
supporting those approvals. CVM portals also serve a critical
role in allowing end-users of CVM-approved products to re-
port adverse events and complaints for animal drugs and food
for pets, and livestock, allowing CVM to monitor for possi-
ble safety, effectiveness, and/or manufacturing concerns and
take appropriate regulatory action. Continued education and
outreach to researchers, veterinarians, and producers allows
CVM to continue to make scientifically sound decisions and
achieve our mission of protecting human and animal health.
Key Words: animal health, communication, FDAO

0163 Exploring a new presentation form of
recombinant proteins for animal production.
0. Cano-Garrido'??, S. Parés*, A. Sanchez-Chardi’,
L. Gifre*, N. Ferrer-Miralles'?3, A. Natalello®,
R. Cubarsi’, A. Bach®’, A. Villaverde!??, A. Aris*,
and E. Garcia-Fruit6s™, /Institut de Biotecnologia i
de Biomedicina, UAB, Cerdanyola del Valles, Spain,
’Departament de Genetica i de Microbiologia,
UAB, Cerdanyola del Valles, Spain, *CIBER de
Bioingenieria, Biomateriales y Nanomedicina
(CIBER-BBN), Cerdanyola del Valles, Spain,
“Department of Ruminant Production, IRTA,
Caldes de Montbui, Spain, *Servei de Microscopia,
UAB, Cerdanyola del Valles, Spain, *Department
of Biotechnology and Biosciences, Universita di
Milano-Bicocca, Italy, "Departament de Matemdatica
Aplicada 1V, Universitat Politecnica de Catalunya,
Barcelona, Spain, SICREA, Barcelona, Spain,
°IRTA, Caldes de Montbui, Spain.

Bacterial cell factories are widely used for the biofabrication
of recombinant enzymes, vaccines, and hormones. However,
the use of treatments based on recombinant proteins in ani-
mal science is limited, mainly because the production of sol-
uble proteins has two important drawbacks: low stability and
high costs. In this scenario, we have developed an alternative
based on protein nanoparticles produced in lactic acid bacte-
ria (LAB) that can potentially revolutionize livestock produc-
tion. These nanoparticles are a low-cost source of releasable,
highly stable, and functional protein that can be easily pro-
duced through a fully-scalable process. The objective of this
study was to demonstrate the potential of this new protein
format by exploring the composition and the biological ef-
fect of nanoparticles composed of bovine metalloproteinase 9
(MMP-9) and 2 (MMP-2), which have critical roles during the
dry period of cows. Because understanding the architecture
of these protein nanoparticles is pivotal to tune and exploit
their activity, stability, and slow-release properties, in a first
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experiment, the particle size of MMP-9 and MMP-2 produced
by 2 different strains was determined from 474 micrographs
obtained by high-resolution microscopy techniques. Next, in
Experiment 2, metalloproteinase activity was measured in
vitro by zymography. Lastly, in a third experiment involving
12 Holstein cows at dry-off, we assessed the potential use of
MMP nanoparticles in vivo. Briefly, 12 quarters were infused
with MMP-9 nanoparticles and 12 with saline solution (con-
trol) and samples of mammary secretion were obtained during
7 d post-dry off. Data were analyzed using ANOVA. In Exper-
iment 1, particle size was affected (P <0.0001) by the combi-
nation of the specific protein and the bacterial strain used for
their production (353.2 and 431.6 + 8.47 nm for MMP-9 and
391.8 and 387.6 + 8.47 nm for MMP-2 produced in strain A
and strain B, respectively). In Experiment 2, MMPs tested in
vitro showed activity in a strain- and protein-dependent man-
ner (1.38 and 2.33 £ 0.16 AU for MMP-9 and 1.97 and 1.52
+ 0.16 AU for MMP-2 produced in strain A and strain B, re-
spectively; P =0.0028). Mammary secretions from the in vivo
study (Experiment 3) indicated a clear increase (P < 0.001) in
metalloproteinase activity in comparison with the control at
d 1 and 3. In summary, this study shows that it is possible to
produce tunable and fully functional MMP nanoparticles in
LAB, proving an important combined effect of the strain and
the protein used to define its final characteristics.
Key Words: metalloproteinase, nanoparticles, proteins

0164 Reduced severity of histological lesions in mink
selected for tolerance to Aleutian mink disease
virus infection- A field survey. A. H. Farid"' and
L. E. Ferns?, 'Department of Animal Science,
Dalhousie University Faculty of Agriculture, Truro,
NS, Canada, *Pathology Laboratory, Veterinary
Services, Nova Scotia Department of Agriculture,
Truro, Canada.

Aleutian mink disease virus (AMDYV) causes Aleutian dis-
ease (AD), which is a major problem for the mink industry
worldwide. Chronically infected adult mink exhibit persis-
tent antiviral antibody production, hypergammaglobulinemia,
generalized plasmocytosis and immune complex-mediated
glomerulonephritis and arthritis. The disease has no vaccine
or treatment, and many years of testing for anti-viral antibod-
ies by the counter-immunoelectrophoresis (CIEP) and elim-
inating seropositive animals has not been effective for virus
eradication, encouraging some ranchers to select their herds
for tolerance to the disease. The objective of this study was
to assess the effect of selection for tolerance on the severity
of AD histological symptoms. Carcasses of 680 sero-positive
(CIEP-P) black mink from 28 ranches in Nova Scotia, Can-
ada, and 132 sero-negative (CIEP-N) mink from 15 of these
ranches were collected at pelting time. Animals on three of
the ranches have been selected for tolerance to AMDYV based
on health, with or without the iodine agglutination test which

identifies animals with high serum globulins. The severity
of the AD lesions was assessed by histological examination
of kidneys, lungs, heart, brain and liver. Only six unselected
CIEP-P mink showed clinical symptoms of AD at necropsy,
whereas histology confirmed the presence of AD-related mi-
croscopic lesions in at least one of the five organs in 89.5%,
68.1% and 66.7% of unselected CIEP-P, tolerant CIEP-P and
unselected CIEP-N mink, respectively. The maximum inten-
sity of lesion scores on any of the five organs showed that
severe and very severe lesions in the unselected CIEP-P group
(44.7%) was 5.7 and 29.8 times greater than those in the tol-
erant CIEP-P (7.8%) and unselected CIEP-N group (1.5%).
A greater percentage of tolerant CIEP-P mink did not show
any AD lesions on any of the organs (31.9%) or showed trace
or minor lesions (44.8%) compared with unselected CIEP-P
mink (10.5% and 24.7%). The GENMOD procedure of SAS
with the cumulative logit model showed significant differ-
ences among the three groups for the maximum lesion score.
The results implied that selection for AMDV tolerance was
manifested as milder disease symptoms in infected mink.
Key Words: Aleutian disease symptoms, counter-
immunoelectrophoresis, mink

0165 Type of blood tube affects haptoglobin
concentration when analyzed with a colorimetric
assay. M. A. Campbell™, J. W. Darrah!, and
H. M. Dann', 'William H. Miner Agricultural
Research Institute, Chazy, NY, *University of
Vermont, Burlington, VT.

Haptoglobin, an acute phase protein, serves as a biomarker for
stress and inflammation in dairy cows. Consequently, obtain-
ing an accurate value for haptoglobin is vital for research and
management decisions on-farm. Blood collection methods
reported in peer-reviewed articles differ greatly when similar
assays are performed. The objective of this study was to deter-
mine the effect of type of blood collection tube on haptoglobin
concentration using a commonly used, commercially avail-
able colorimetric assay. Coccygeal blood was obtained from
21 early lactation, 9 sick, and 30 late lactation dairy cows
from three farms to obtain a range in haptoglobin concentra-
tions. For each cow, blood was collected into four separate
10-mL BD Vacutainer tubes: serum separator, lithium heparin,
sodium heparin, and K,-EDTA. Blood was then processed
according to tube type. Plasma and serum were analyzed for
haptoglobin concentration using a colorimetric assay (Tri-
Delta Development Ltd; Maynooth, Ireland). Inter-assay and
intra-assay CV were 3.2% and 4.3%, respectively. Data were
separated into two categories; low haptoglobin ( < 0.2 mg/
mL; n = 35) or high haptoglobin ( > 0.2 mg/mL; n = 25).
Data were logarithmically transformed and analyzed using
the MIXED procedure in SAS with cow as the experimental
unit. Plasma samples from lithium heparin, sodium heparin,
and K ~EDTA tubes appeared cloudier than serum samples
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following addition of assay reagents and interfered with the
optical density reading. Haptoglobin concentrations were
lower (P < 0.01) for serum separator tubes (0.09 mg/mL, 0.76
mg/mL; SEM = 0.02, SEM = 0.06) compared with lithium
heparin (0.57 mg/mL, 1.60 mg/mL), sodium heparin (0.55
mg/mL, 1.57 mg/mL), or K.-EDTA (0.62 mg/mL, 1.60 mg/
mL) tubes for the low and high haptoglobin categories, re-
spectively. To assess bias, data were analyzed for agreement
between tubes using the Bland-Altman method with the se-
rum separator tube serving as the gold-standard. A maximum
allowable difference was determined to exceed the inter- and
intra-assay variations set by the manufacturer at 0.15 mg/
mL. Compared with serum, there was a significant lack of
agreement (P < 0.01) with lithium heparin, sodium heparin,
and K,-EDTA (mean biases of 0.66, 0.64, and 0.69 mg/mL,
respectively). In addition, lithium heparin, sodium heparin,
and K ~EDTA demonstrated slope biases of 0.42, 0.40, and
0.40, respectively, compared with serum. These results indi-
cate greater disagreement among tubes at higher haptoglobin
concentrations. The use of lithium heparin, sodium heparin,
and K ~EDTA tubes before haptoglobin analysis using the
Tri-Delta colorimetric assay overestimates haptoglobin con-
centrations due to interference with assay reagents and is not
recommended.
Key Words: haptoglobin, inflammation, vacutainer

0166 Health and production benefits of feeding cowpeas
to goats. S. Adjei-Fremah*, A. Everett, R. Franco,
K. Moultone, E. Asiamah, K. Ekwemalor,
L. E. Jackai, N. Whitley, K. Schimmel, and
M. Worku, North Carolina Agricultural and
Technical State University, Greensboro.

The effect of grazing on cowpea forage on growth, parasite
egg counts and markers of immunity was evaluated in goats.
Spanish (n = 24) and Savannah goats (n = 24) were strati-
fied by initial body weight (BW) (42.0 + 7.0 kg) and fecal
egg counts (FEC), and randomly assigned to 1 of 12 graz-
ing plots (4 animals/plot) for 4 wks. Plots contained either
of two varieties of cowpea commonly used in the Southern
U.S., Mississippi silver (MS) and Iron and Clay (IC) or pearl
millet (PM) grass as control. Body condition scores (BCS),
BW, FAMACHA scores, and FEC were measured weekly. Ini-
tial and end of study blood samples were collected and an-
alyzed for PCV, total and viable cells, and white blood cell
differential counts. The concentration of total proteins, pro-in-
flammatory cytokines, prostaglandin E2 (PGE2) and total
antioxidant capacity (TAC) were evaluated in serum. Body
weight, BCS and FAMACHA score data were analyzed by
repeated measures analysis using the PROC MIXED model
procedure of SAS. The model included treatment, time (sam-
pling day), breed, and the treatment x time x breed interaction.
The FEC data were log-transformed before statistical analy-
sis. Two-way ANOVA was performed on all other data. Goats

fed cowpea forage, BW (P = 0.01), percent lymphocyte (P
= 0.008), and percent neutrophils (P = 0.013) increased, and
FEC decreased (P = 0.03) compared with goats fed control
PM forage. A significant interaction (P = 0.01) was observed
between goat breeds, cowpea varieties and measured parame-
ters such as BW, percent lymphocyte, percent neutrophil and
percent viable cells. The MS cowpea forage was associated
with greater BW and neutrophil counts in the Savannah breed
and with increased lymphocyte counts in Spanish goats. Al-
though feed did not affect serum protein concentration (P >
0.05), a decrease in PGE2, TNF-q, IL-8, and IP10, and an
increase in TAC, G-CSF, Rantes and IFN~ was observed over
time (P < 0.05). Results from the study suggest potential ben-
efits and impact of cowpea forage grazing, particularly MS
variety on growth, internal parasites burden, and markers of
immunity in goats. Feeding a cowpea diet to goats may stim-
ulate and prime innate immune responses for defense against
gastrointestinal parasites and warrants further study under dif-
ferent management conditions.
Key Words: cowpea forage, goats, gastrointestinal
nematode, inflammation cytokines, immunity markers

0167 Exposure of bovine blood to pathogen associated
and non pathogen associated molecular
patterns results in transcriptional activation.
K. Ekwemalor*, S. Adjei-Fremah, E. Asiamabh,
H. Ismail, and M. Worku, North Carolina
Agricultural and Technical State University,
Greensboro.

The effect of exposure of cow blood to non pathogen asso-
ciated (probiotics) molecular patterns on the subsequent re-
sponse to pathogen associated molecular patterns (PAMPS)
was evaluated using transcriptional profiling. Probiotic sup-
plements are beneficial for animal health and rumen function
and represent non pathogen associated molecular patterns.
Lipopolysacharides form gram negative bacteria are asso-
ciated with inflammatory diseases and represent PAMPS. A
global gene expression profile in whole blood collected from
probiotics-supplemented cow was investigated in response
to stimulation with lipopolysaccharide (LPS) in vitro. The
recommended dose of FASTtrak microbial pack (Conklin
Company, Kansas City, MO, USA) was administered orally
in 50 ml of sterile water to Holstein-Friesian cows (z = 10) in
mid lactation, for 60 d. Whole blood was collectedly asepti-
cally and treated with 100 ng/ml of LPS and untreated sam-
ples served as control. Total RNA was extracted, and samples
(0.5ug, RIN > 7) pooled together, were used for the microarray
experiment on a bovine (v2) 4 x 44 arrays with 44,000 gene
transcripts. A Real-time quantitative PCR was performed to
validate the expression of Wnt signaling pathway and innate
and adaptive immune response genes using RT-PCR profilers
arrays (Qiagen) with 84 test genes each. Global gene expres-
sion analysis identified 13,658 differentially expressed genes
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(fold change cutoff > 2, P < 0.05), 3816 upregulated genes
and 9842 downregulated genes. Treatment with LPS resulted
in increased expression of TLR4 (Fold change (FC) = 3.16),
TLR2 (FC = 2.4), TLR7 (FC = 2.13), WNTS5A (FC = 2.68),
and transcription factor NF-Kb (FC = 5.4). Genes downregu-
lated in expression included WNT 11 (FC =-2.60), TLR1 (FC
= -2.54), TLR3 (FC = -2.43), TLR10 (FC = -3.88), NOD2
(FC = -2.4), NOD1 (FC = -2.45) and pro-inflammatory cy-
tokine IL1B (FC = -3.27). Thus, probiotic supplementation
had an effect on the response to LPS exposure with specific
effects on Toll-like receptor transcription. Exposure of bovine
blood to pathogen associated (LPS) and non pathogen associ-
ated (probiotics) patterns resulted in transcriptional activation.
Thus, probiotic supplementation may modulate the response
to gram negative bacteria.

Key Words: probiotic, microarray, lipopolysaccharides,

dairy cows

0168 Prevalence of Brucella suis in hunting dogs in
Hawai'i. B. S. McNeill, J. Odani, R. Jha*, and
H. M. Zaleski, University of Hawaii at Manoa,
Honolulu.

This study examined the prevalence of Brucella suis in hunt-
ing dogs that have had extensive contact with feral swine, and
potential risks for domestic livestock. Increasing feral swine
populations across the U.S. increase the risk of transmission
of swine diseases, such as the B. suis bacterium, to other an-
imals and humans. Blood serum was collected from hunting
dogs on the islands of O'ahu and Hawai'i by cooperating vet-
erinary clinics. Based on previously reported prevalence of
B. suis in feral swine on O'ahu and Hawai'i islands of 20.6%
and 10.5%, and an estimate by extension agents of 300 to 500
hunting dogs, sample size needed for detection was calculated
as 47 dogs. Serum was tested for B. suis specific antibodies
using the buffered acidified plate antigen test, and positives
were confirmed with the rivanol test. Data on potential risk
factors was collected in a pre-structured questionnaire. Areas
sampled include Royal Summit, Aiea and Kaneohe Bay on
O'ahu and Halaula, Hawi, and North Kohala on Hawai'i. On
O'ahu 1/7 (14%) samples were positive for B. suis and on Ha-
wai'i 2/49 (4%) of samples were positive for B. suis. All pos-
itive samples had significant antibody titers on the rivanol test
(two at 1:200 and one at 1:100) with no presentation of symp-
toms in the dogs. The positive dogs hunted in the Halawa/
Royal Summit area on O"ahu and in the Hawi and North Ko-
hala areas on Hawai'i. Questionnaire results showed that 83%
of dogs were not neutered, 74% had never seen a veterinarian,
25% had contact with domestic pigs, and 46% had contact
with other livestock. This study concludes that hunting dogs
may be a previously unidentified risk factor for transmission
of B. suis to domestic swine and other livestock.
Key Words: Brucella suis, feral swine, hunting dogs

0169 Pulmonary arterial pressure in yearling Angus
cattle managed at high altitude: Study of a
non-synonymous SNP in the oxygen-dependent
degradation domain of the endothelial
PAS domain-containing protein 1 gene.

N. F. Crawford", X. Zeng!, S. J. Coleman!,

T. N. Holt%, S. E. Speidel’, R. M. Enns!,

J. H. Newman®, R. Hamid*, and M. G. Thomas!,
!Department of Animal Sciences, Colorado State
University, Fort Collins, *College of Veterinary
Medicine and Biomedical Sciences, Colorado State
University, Fort Collins, *Department of Medicine,
Division of Allergy, Pulmonary and Critical Care,
Vanderbilt University School of Medicine, Nashville,
TN, *Department of Pediatrics, Division of Medical
Genetics and Genomic Medicine, Vanderbilt
University School of Medicine, Nashville.

Bovine pulmonary hypertension (bPH) has a complex patho-
physiology and can progress to right heart failure. Mean pul-
monary arterial pressure (mPAP) has been used for decades
as an indicator of risk of developing hypoxia-related bPH at
altitudes above 1800 m. Veterinarians typically describe year-
ling bulls and heifers as low, moderate, or high risk for devel-
oping bPH using mPAP data. The objective of this study was
to evaluate the relationship of a non-synonymous SNP in the
oxygen-dependent degradation domain (ODDD) of the endo-
thelial PAS domain-containing protein 1 (EPAS1) gene with
mPAP in yearling Angus cattle managed at high altitude. The
EPASI gene, also known as hypoxia-induced factor (HIF2q),
is located on chromosome 11 and several sequence variants
have been identified in its ODDD including a downstream
G/A SNP (rs208684340). The A allele of this polymorphism
was previously associated with hypoxemia in Angus cattle. In
the current study, records from Angus cattle (n = 5296 of 280
sires) were obtained from the Colorado State University Beef
Improvement Center (CSU-BIC; elevation 2150 m). Risk
categories were constructed by estimating the heritability of
mPAP as a categorical outcome based on veterinary recom-
mendations. The combination of these efforts yielded mPAP
risk categories of low ( < 41), moderate (41 to 49) and high
(> 49 mmHg) with a categorical-trait heritability of 0.26 +
0.04 in this population. The percentage of cattle in each of
these categories was 50.7, 38.0, and 11.3%, respectively.
Forty-seven bulls and heifers, progeny of 33 sires, from this
population were genotyped for the G/A SNP using a TagMan
assay (ABI-Roche Molecular Systems, Inc.). The minor allele
frequency (MAF; A allele) of this SNP was 32.3% and mPAP
averaged 45.2 + 1.5 with a range of 32 to 95 mmHg. The MAF
for the low, moderate and high categories were 46.4, 26.1, and
25.0%, respectively. Genotype was not a predictor (P = 0.4)
of mPAP using a generalized linear model analysis. Mean PAP
has been a useful tool to predict risk of bPH in yearling cattle
for decades and is a moderately heritable trait. However, the
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genotype results of this particular variant in the ODDD of the
EPASI gene does not appear in this preliminary study to be
useful to designate Angus cattle from the CSU-BIC into mPA-
P-bPH risk categories.

Key Words: Angus cattle, pulmonary

hypertension, SNP

0170 Subclinical right heart failure may contribute
to the development of liver disease in feedlot
cattle during the finishing phase. A. K. Gulick*,
K. M. Freeman, B. C. Bernhard, J. O. Sarturi, and
J. M. Neary, Texas Tech University, Lubbock.

The objectives of this study were twofold: first, to evaluate the
relationship between mean pulmonary arterial pressure and
mean central venous pressure, and determine if they increase
through the finishing period; and second, to determine if mean
central venous pressure is associated with liver disease. A co-
hort of crossbred yearling steers (n = 22; initial BW = 364 +
52 kg) was studied at an altitude of 975m. Steers were fed for
171 d. Vascular pressures were measured twice: 6 and 54 d
before slaughter. Serum biochemistry and liver histology were
performed on steers that had the greatest (n = 5) and lowest
(n =5) mean central venous pressure at 54 d before slaughter.
Biochemistry included total bilirubin, AST, GGT, and albu-
min; blood samples obtained 6 and 54 d before slaughter were
evaluated. Liver samples were collected from the caudate lobe
and lesions scored semiquantitatively. Both central venous and
pulmonary arterial pressures increased from 54 d to 6 d be-
fore slaughter: 24 = 1 mmHg to 28 + 1 mmHg (P = 0.03) and
47 + 2 mmHg to 54 + 2 (P < 0.01), respectively. There was
a positive association between mean pulmonary arterial and
central venous pressures at 6 d (P < 0.01) but not 54 d before
slaughter (P = 0.41) indicating that increased pulmonary arte-
rial pressure contributed to right heart failure in cattle closest
to slaughter weight. Serum biochemistry was within normal
limits even though all steers showed histological evidence of
liver damage centered on the centrilobular region (zone 3). All
steers showed hydropic degeneration and sinusoid dilation.
Lesion severity was greatest in the high mean central venous
pressure group: One liver had cirrhosis; another had multifocal
necrosis. Congestion was moderate to severe and centered on
zones 1 and 2. The findings of this study indicate that subclin-
ical right heart failure secondary to pulmonary hypertension
may contribute to hepatic congestion and disease in feedlot
cattle during the finishing phase. Serum biochemistry analyses
may not represent the insidious liver damage of cattle close to
slaughter. Right heart failure secondary to pulmonary hyper-
tension, or cor pulmonale, may contribute to the development
of liver disease in feedlot cattle during the finishing phase.
Key Words: health, pulmonary hypertension, steer

0171 Evidence of cor pulmonale and liver disease in
association with pneumonia in feedlot and dairy
cattle at an altitude of 975 m. A. K. Gulick* and
J. M. Neary, Texas Tech University, Lubbock.

The objective of this observational study was to determine
if cor pulmonale is evident in cattle at the moderate altitude
of 975 m. Cor pulmonale is defined as right ventricular en-
largement and dysfunction due to diseases affecting the lung
or pulmonary vasculature. Right ventricular dysfunction can
manifest as congestive hepatopathy. A convenience sample
of necropsies were performed on one feedlot (n = 16) and
one dairy (n = 4) between May 16 and September 4, 2015. A
case history was obtained, gross lesions were recorded, and
the cardiac ventricles weighed to determine the ratio of right
ventricular free wall to total ventricular myocardium (RV:T).
Sections of the right diaphragmatic, middle, and cranial lung
lobes and liver were collected for histology. Vascular and he-
patic lesions were scored semiquantitatively. Of the 16 feed-
lot cattle necropsied, 2 died from cor pulmonale secondary to
bronchointerstitial pneumonia, 8 died from pneumonia, and
6 died from miscellaneous causes. Dairy cattle died from in-
terstitial pneumonia (n = 3) and miscellaneous causes (7 = 1).
The RV:T ratio varied according to cause of death (P <0.001):
0.37 £ 0.02 in cattle that died of cor pulmonale, 0.28 + 0.01
in cattle that died of pneumonia, and 0.25 + 0.01 in cattle that
died of miscellancous diseases. All cattle showed histological
evidence of pulmonary vascular remodeling regardless of the
cause of death or degree of right ventricular hypertrophy. The
predominant vascular lesions included pulmonary arterial ad-
ventitial hyperplasia and pulmonary venous distension. Ana-
tomic reduction of the pulmonary vascular bed was evident in
cattle with pneumonia. Liver disease, consisting of sinusoidal
dilation, lipidosis, and necrosis, was most severe in cattle that
died of cor pulmonale and pneumonia. These findings indi-
cate that cor pulmonale may be more problematic in cattle
at modest elevation than is currently appreciated and confirm
our previous epidemiological findings that respiratory discase
is a risk factor for cor pulmonale in cattle. Venous congestion
secondary to cor pulmonale may have contributed to the de-
velopment of liver disease in cattle with pneumonia. Systemic
consequences of right heart failure result from a reduction in
cardiac output and venous congestion; consequently, organs
with high oxygen requirements, such as the liver, are most
at risk of cellular dysfunction and death. Moreover, because
respiratory disease is a risk factor for cor pulmonale and the
clinical signs overlap, the true incidence of cor pulmonale
may be greater than current estimates suggest.
Key Words: heart, hypertension, pulmonary
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0172 Porcine intestinal explants as ex vivo/in vitro model
to study gastrointestinal disease. N. Reisinger*,
P. Fuhrmann, C. Emsenhuber, B. Grenier, E. Mayer,
and G. Schatzmayr, BIOMIN Research Center,
Tulln, Austria.

Intestinal diseases play an important role in livestock animals
especially in pigs. To gain more knowledge about pathologi-
cal processes during intestinal disease usually animal experi-
ments are needed. However, alternatives to animal testing are
highly recommended. Ex vivo cultivation of explants might
provide an alternative tool to investigate intestinal diseases
in pigs. We therefore evaluated the cultivation of porcine in-
testinal explants.

Intestinal tissue from pigs was obtained from a local ab-
attoir. About 10 cm of the jejunum were transported in pre-
warmed PBS to the lab. Intestinal tissue was flushed with
PBS and was cut open longitudinally. Thereafter, tissue was
washed again with PBS and cut into small pieces. Explants
were placed into 12-well plates (mucosa facing upward) pre-
filled with 1.5 mL cultivation medium (D-MEM containing
antibiotics and 10% FBS) and were incubated for up to 72 h
at 39°C and 5% CO,. Viability was measured with the water
soluble tetrazolium (WST) —1 assay after 2, 4, 24, and 72 h
(n = 6). In addition, explants were frozen in liquid nitrogen
after incubation for 0, 2, and 4 h and stored at —80°C (n =
9). Gene expression of three different pro-inflammatory cy-
tokines (TNF-q, IL-6, and IL-8) was measured via RT-qPCR.
Statistical evaluation was performed with IBM SPSS Statis-
tics software. If data were normally distributed ANOVA was
performed. If data were not normally distributed, the Kruskal
Wallis Test was used as non-parametric test.

Viability was already significantly decreased after 4 h of
incubation compared with fresh explants. Furthermore, there
was a significant increase of TNF-« expression after 4 h (25-
fold) and IL-6 expression after 2 and 4 h (50 and 320-fold)
compared with fresh explants. No effect of incubation time
was seen for IL-8 expression.

Our study highlights the importance of measuring viabil-
ity when cultivating intestinal explants. In addition, dissection
of the tissue and isolation of explants seem to stimulate ex-
pression of certain pro-inflammatory cytokines.

We can therefore conclude that ex vivo cultivation of
intestinal explants might be an alternative screening tool.
However, optimization of dissection and culture conditions is
needed to prolong possible incubation time.

Key Words: pigs, explants, gastrointestinal diseases

0173 Comparison of strategies for combining dynamic
linear models with artificial neural networks for
detecting diarrhea in slaughter pigs. D. B. Jensen*
and A. R. Kristensen, University of Copenhagen,
Department of Large Animal Sciences, Frederiksberg,
Denmark.

The drinking behavior of healthy pigs is known to follow pre-
dictable diurnal patterns, and these patterns are further known
to change in relation to undesired events such as diarrhea. We
therefore expect that automatic monitoring of slaughter pig
drinking behavior, combined with machine learning, can pro-
vide early and automatic detection of diarrhea. To determine
the best approach to achieve this goal, we compared 36 dif-
ferent strategies for combining a multivariate dynamic linear
model (DLM) with an artificial neural network (ANN). We
used data collected in 16 pens between November 2013 and
December 2014 at a commercial Danish pig farm. The pen
level water flow (liters/hour/pig) and drinking bouts frequency
(bouts/hour/pig) were monitored. Staff registrations of diar-
rhea were the events of interest. Mean water flow and drink-
ing bouts frequency were each modeled using three harmonic
waves in a multivariate DLM. The DLM was optimized using
the pen-groups for which no events were observed (n = 26).
The forecast errors produced by the DLM were normalized by
the forecast variance and used as inputs for the ANN. In addi-
tion, the forecast errors were categorized based on the direc-
tion (positive or negative) and simga-1, sigma-2, or sigma-3
cutoff thresholds. Furthermore, observations from between 0
and 48 h before the day of the observation, with steps of 6 h,
were included in the ANN training window. Thus between 87
and 277 diarrhea-associated observations were included. The
diarrhea-associated observations were paired with an equal
number of observations from healthy groups, based on the
observation date and the age of the pigs. The complete set of
diarrhea positive and negative observations was divided into a
training set (80%) and a test set (20%). The ANN’s consisted
of three layers: an input layer corresponding to the number of
forecast error categories, a hidden layer with 50 nodes, and an
output layer with one node. The various ANN’s were applied
to all observations in the test set. The observation-level per-
formance of the ANN predictions was evaluated by the error
rate, the specificity (SP), and the sensitivity (SE). The best
performance was seen when using a training window of 42
h for the numerical forecast errors, which produced an error
rate = 0.16, a specificity = 0.88, and a sensitivity = 0.80. For
the other tested strategies, the ranges of error rates and the
corresponding specificities and sensitivities were 0.55-0.28,
0.43-0.71, and 0.50-0.74, respectively.
Key Words: artificial neural network, diarrhea,
dynamic linear model
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0174 Heat stress increases gut permeability in pigs—
application of a non-invasive assay. N. Reisinger™,
S. Schaumberger?, I. Dohnal!, B. Doupovec',
E. Mayer!, and G. Schatzmayr', ’BIOMIN Research
Center; Tulln, Austria, ‘BIOMIN Holding GmbH,
Getzersdorf, Austria.

Heat stress plays an important role in livestock animals. Sev-
eral studies already described increased gut permeability in
pigs during heat stress using invasive technologies e.g., Uss-
ing Chamber. In human studies non-invasive sugar tests are
quite often used to measure gut barrier function. We therefore
evaluated the influence of heat stress on gut permeability of
pigs with the dual sugar assay. Eight pigs were placed into
metabolic cages (two pigs per cage) at D35 after weaning.
Pigs were allowed to adapt to the cages for 4 d. At d 0 of the
trial period pigs were kept at thermoneutral conditions (32°C,
24 h) and on d 1,2 and 3 pigs were exposed to heat stress
conditions (6 h 35°C, 18 h 32°C). At d 0 and 2 the dual sugar
permeability assay was performed. Therefore, agar containing
lactulose (500 mg/kg body weight) and rhamnose (100 mg/
kg body weight) was fed to the pigs. Urine was sampled 2, 4,
and 6 h after sugar intake. Urine samples were frozen at- 20°C
and lactulose and rhamnose concentrations were determined
via HPLC-MS/MS. All data obtained in the experiment were
analyzed with a nonparametric test. There was no significant
difference between the cumulative rhamnose and lactulose
excretion between d 0 (2.1%; 0.52%) and d 2 (1.2%; 0.84%).
However, the lactulose rhamnose excretion ratio was signifi-
cantly increased (p = 0.0286) of pigs under heat stress condi-
tions (0.66) compared with thermoneutral conditions (0.24).
Our study showed that the dual sugar assay can be used to
evaluate gut permeability with a non-invasive method. We
furthermore could once more highlight the negative impact
heat stress can have on the welfare and health of pigs.
Key Words: gut permeability, heat stress, pigs

0175 The effect of various parameters measured at
farrowing on subsequent pig performance.
A. L. Robinson™, J. Colpoys?, G. Robinson',
E. A. Hines', E. Edwards', J. Bundy'!, A. K. Johnson',
H. D. Tyler!, "lowa State University, Ames, *Truman
State University, Kirksville, MO.

The objective of this study was to evaluate birth weight, gender,
stall conditions at birth, umbilical diameter, ratio of umbilical
diameter to birth weight (as a potential indicator of placental
efficiency), and umbilical antiseptic treatment as predictors of
pre-weaning mortality, incidence of umbilical hernias, and 150
d weight of pigs in a commercial facility. A total of 466 mixed
gender commercial piglets from a breed-to-wean sow farm
were enrolled. Piglets were alternately assigned by birth order
within a litter to four umbilical treatment groups; iodine (2%),
Zurex umbilical dip, a dry dip created using an antibacterial

peptide (nisin) mixed with talc (formulation concentration =
3.105 g nisin/100 g talc on a wt/wt basis), and no treatment. At
birth, stall conditions (wet/dry and clean/dirty) were evaluated
on a 3 point scale (3 = most dirty or most wet and 1 = dry or
clean). Before treatment, diameter of the umbilical cords were
determined using digital calipers. All data were analyzed using
mixed model methods. Models included the fixed effects of
birth weight, umbilical diameter at birth, gender, stall condi-
tions and treatment. Pre-weaning mortality was significantly
affected by umbilical treatment (p < 0.05) and by ratio of um-
bilical diameter to birth weight (p <0.001). Piglets treated with
2% iodine had a higher mortality rate than piglets treated with
other antiseptics or those that were untreated. Piglets with the
lowest umbilical cord diameter to birth weight ratio had the
highest survival rate. Stall conditions at birth (p < 0.005) and
the ratio of umbilical diameter to birth weight (p < 0.05) af-
fected the incidence of umbilical hernias. Piglets born in wet
stall conditions or those with a high umbilical cord to birth
weight ratio had a higher incidence of umbilical hernias in the
growing phase. Final 150 d weight of pigs was affected by the
ratio of umbilical diameter to birth weight (p < 0.0001) and
gender (p < 0.0001), and tended to be affected by stall con-
ditions at birth (p = 0.06). Male pigs weighed 93.5 kg, while
female pigs weighed 86.5 kg. Piglets with the highest ratio of
umbilical cord diameter to birth weight and those born in wet
stall conditions weighed less. In conclusion, measuring the
umbilical cord to birth weight ratio was a much better predictor
of pre-weaning mortality, incidence of umbilical hernias, and
150 d weight than birth weight alone.
Key Words: birth weight, piglet, pre-weaning mortality

0176 Environmental persistence of porcine epidemic
diarrhea virus, porcine delta corona virus, and
transmissible gastroenteritis in feed ingredients.
M. P. Trudeau™, H. Verma?, F. Sampedro?,

P. E. Urriola!, G. C. Shurson!, and S. M. Goyal?,
!Department of Animal Science, University of
Minnesota, St. Paul, *Veterinary Population
Medicine, University of Minnesota, St. Paul.

Porcine epidemic diarrhea virus (PEDV), porcine delta corona
virus (PDCoV), and transmissible gastroenteritis (TGEV) are
major threats to swine production. Investigations of recent
outbreaks confirmed that contaminated feed plays a role in
virus transmission. This risk makes it necessary to evaluate
the survival of such viruses in various feed ingredients. The
objective of our experiment was to characterize the inacti-
vation of PEDV, PDCoV, and TGEV in various feed and in-
gredient matrices. To determine differences in virus survival,
5-g samples of complete feed, spray-dried porcine plasma,
meat meal, meat and bone meal, blood meal, corn, soybean
meal, and low, medium, and high oil dried distillers grains
with solubles were weighed into separate scintillation vials.
These samples were inoculated with 1 mL of PEDV, PDCoV,
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or TGEV and incubated at room temperature for up to 56 d. At
each time point, surviving virus was eluted and the superna-
tant was inoculated into vero-81 cells for PEDV, or swine tes-
ticular cells for PDCoV and TGEV. Cells were observed daily
for 10 d for cytopathic effects, and this information was used
to calculate a median tissue culture infectious dose (TCID, )
using the Karber method. Inactivation kinetics were deter-
mined using the Weibull model. A delta value was estimated
from the model, indicating the time necessary to reduce virus
concentration by 1 log. This delta value was then compared
across ingredients using the mixed procedure of SAS, and
correlations between ingredient proximate analysis data and
delta values were determined. Results showed that soybean
meal had the greatest delta value (7.50 d) for PEDV compared
with other ingredients (P < 0.06). Likewise, PDCoV (42.04
d) and TGEV (42.00 d) delta values were highest in soybean
meal (P < 0.001). There was a moderate positive correlation
between moisture and the delta value for PDCoV (= 0.49, P
=0.01) and TGEV (r=0.41, P=0.02). There was also a mod-
erate negative correlation between lipid content and the delta
value for TGEV (r=—0.51, P =0.01), suggesting that TGEV
is less stable in ingredients with greater lipid content com-
pared with ingredients with less lipid content. In conclusion,
these results indicate that the first log reduction of PDCoV and
TGEV takes the greatest amount of time in soybean meal and
it appears to be the result of greater moisture content.
Key Words: feed, inactivation kinetics,
virus transmission

0177 Bovine macrophage phenotype influences
inflammatory response to lipopolysaccharide.
W. Raphael* and G. A. Contreras, Michigan State
University, East Lansing.

Severe inflammation during gram negative bacterial disease
is common in periparturient dairy cows and increases the se-
verity of diseases such as Escherichia coli mastitis. Tissue in-
flammation is partly orchestrated by macrophage responses
to bacterial infection. Studies in monogastric species showed
classical phenotype macrophages have proinflammatory re-
sponses and alternative phenotype macrophages have pro-
tective and restorative responses during disecase. However,
responses of diverse bovine macrophage phenotypes to li-
popolysaccharide are unclear. The objective of this research
was to compare the lipopolysaccharide-induced inflammatory
response in several phenotypes of bovine primary mono-
cyte-derived macrophages. Peripheral blood mononuclear
cells were isolated from whole blood using Ficoll (n = 8
cows). Monocytes were identified using mouse anti-bovine
CD172a monoclonal antibody and separated from lympho-
cytes using magnetic assisted cell sorting. Monocytes were
cultured with interferon-~ or interleukins (IL) 4 and 13 to in-
duce a classical or alternative macrophage phenotype, respec-
tively, then stimulated with lipopolysaccharide. Macrophage

mRNA was quantified in adipose using qPCR. Fold changes
in mRNA concentration were calculated by 2-424%, using the
untreated cells as calibrator and three endogenous control
mRNA. Treatment differences in mRNA expression were
identified using Fisher pairwise comparisons and ANOVA
(P < 0.05). Flow cytometry showed magnetic assisted cell
sorting increased CD172a" cells from 22.3 £ 1.9 to 81.6 +
2.8%. After 48 h in vitro, CD68 expression increased and
CDI72«" was 95.2 + 0.4%. Lipopolysaccharide increased
IL6, IL10, TNE, and CCL2 expression. Lipopolysaccharide
stimulated /L6 and IL10 expression was decreased in alter-
native macrophages, whereas lipopolysaccharide stimulated
TNF expression was increased in classical macrophages. Li-
popolysaccharide stimulated CCL2 expression was not differ-
ent between macrophage types. Together these results show
an exacerbated proinflammatory cytokine profile in a model
of classical bovine macrophages during gram negative bacte-
rial disease. Results suggest that macrophage phenotype could
be involved with severe inflammatory responses seen during
dairy cow periparturient periods characterized by prolonged
and exacerbated lipolysis and increased disease susceptibility.
Ongoing research will describe macrophage phenotype dur-
ing bovine disease and identify factors contributing to pheno-
type change. Such factors could ultimately be manipulated to
control the bovine macrophage inflammatory response.
Key Words: inflammation, macrophage, periparturient

0178 High immune response technology for use
in commercial swine herds: A broad based
approach to disease resistance. J. D. Schmied™,
S. L. Cartwright!, P. Rupa', and B. Mallard?,
!University of Guelph, ON, Canada, *Department of
Animal Biosciences, Centre for Genetic Improvement
of Livestock, University of Guelph, ON, Canada.

Societal concern regarding food safety and animal health are
increasing, encompassing issues including the presence of
antibiotic residues in meat, antimicrobial resistant organisms
and the risk of zoonotic disease. Therefore, effective eco-
nomic alternatives, with the potential to improve productivity
in addition to animal health and robustness, are essential to
the industry’s continued success. Previous research in pigs has
clearly demonstrated favorable responses to breeding pigs for
high immune response (HIR). However, this method has not
been tested in commercial swine herds. Since the HIR technol-
ogy identifies animals with increased capacity for immune re-
sponse (IR) and subsequently increased disease resistance, its
implementation and integration into commercial pig breeding
programs is expected to bring health and production benefits.
The HIR test measures IR to benign and carefully selected test
antigens (Ag), one that elicits antibody-mediated IR (AMIR)
and another that elicits cell-mediated IR (CMIR). The study
objective was to re-establish and refine the HIR test for pigs in
a pilot study and then to utilize this test within a commercial
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facility. Two groups of weaned piglets, 24 piglets/group were
HIR phenotyped. Antibody-mediated IR, as measured by an-
tigen-specific ELISA, was greater in the older versus younger
test piglets (p < 0.0001, un-paired ¢ test). Cell-mediated IR,
was observed by delayed-type hypersensitivity, measured by
change in double-skin-fold thickness (DSFT) both 24 and 48
h after intradermal injection of CMIR-associated antigen, and
did not differ between test groups. Results indicate it is pos-
sible to phenotype and rank pigs for IR using a standardized
HIR protocol. Applying this protocol to approximately 3600
weaned F1-barrows from seven different swine genetics com-
panies is now underway as part of a large collaborative Ge-
nome Canada project examining associations between IR with
swine health, production and genomic information.

Key Words: broad-based disease resistance, immune

response phenotype, swine

0179 Immunomodulatory activities of polyphenol
extract from cowpea (Vigna unguiculata) on
bovine polymorphonuclear neutrophils.

S. Adjei-Fremah*, L. E. Jackai, K. Schimmel,
and M. Worku, North Carolina Agricultural
and Technical State University, Greensboro.

The response of the bovine neutrophils to bacterial endotoxin
and its significance in the inflammatory response has been
studied widely. Studies have also shown that a cowpea diet
is protein-rich and contains phenolic compounds with anti-
oxidant properties beneficial for animal health and wellbeing.
In this study, the effect of a polyphenol extract (CPE) from
cowpea (Vigna unguiculata) on modulation of the response
to endotoxin from gram negative bacteria was evaluated. Se-
cretion of mediators of inflammation, such as cytokines, and
prostaglandin E2 (PGE2), and expression of innate immune
response genes by LPS stimulated bovine polymorphonuclear
neutrophils (PMNs) were measured. Neutrophils were isolated
from whole blood collected from Holstein-Friesian cows (n =
10) in mid-lactation. Lipopolysaccharide-stimulated PMNs
were treated with 10 pg/ml of CPE. The secretion of cytok-
ines (TNF-a, IFN~, GM-CSF, G-CSF, IL-1A, IL-8, IP10, and
RANTES), and prostaglandin E2 (PGE2) were measured us-
ing commercial ELISAs. Real-time qRT-PCR was performed
using an innate and adaptive immune response array with 84
test genes. Cowpea polyphenolic extracts decreased PGE2
levels (8.2 + 2.5 pg/ml) in LPS-stimulated PMNs, relative to
control LPS-only treated PMNs (48.7 + 4.1 pg/ml). Treatment
with CPE resulted in decreased concentrations of six of the
tested cytokines, except GM-CSF and IP10. Real-time qRT-
PCR analysis of LPS-exposed PMNs revealed downregula-
tion of proinflammatory cytokines (TNF-a, IL-1A, IL-1B,
IL-8) and transcription factor NF-kB, and up-regulation of
anti-inflammatory cytokine IL13(8.4-folds) by the cowpea
phenolic extract. Thus cowpea polyphenolic extract may
exert their anti-inflammatory activities and modulate innate

immune response through modulation of the neutrophil under

pathogen- induced conditions in cows. Therefore, integrating

and utilizing cowpea into animal production system may en-

hance nutrition and improved health and needs further study.
Key Words: bovine, cowpea, cytokines, phenolic
compounds, polymorphonuclear neutrophils,
prostaglandin e2

0180 Prevalence of digital dermatitis in Canadian
Holsteins classified as high, average, or low
antibody and cell-mediated immune responders.
S. L. Cartwright™!, F. Malchiodi?, K. A. Thompson-
Crispi®, F. Miglior?, and B. Mallard®, ! University
of Guelph, ON, Canada, *Centre of Genetic
Improvement of Livestock, University of Guelph,
ON, Canada, *Trouw Nutrition Agresearch, Guelph,
ON, Canada, *Centre for Genetic Improvement
of Livestock, Department of Animal Biosciences,
University of Guelph, ON, Canada, *Department of
Animal Biosciences, Centre for Genetic Improvement
of Livestock, University of Guelph, ON, Canada.

Lameness is one of the major issues affecting production and
animal welfare in the Canadian dairy industry, with digital
dermatitis being the most common lesion. Studies have shown
dairy cattle classified as high immune responders have lower
incidence of disease, therefore it may be possible the immune
response (IR) plays a role in preventing hoof lesions. The ob-
jective of this study was to compare the prevalence of digital
dermatitis in Canadian dairy cattle that were classified for an-
tibody (AMIR) and cell-mediated immune response (CMIR).
Cattle (n = 341) from five commercial dairy farms in Ontario
were evaluated for IR using a protocol that captures both
AMIR and CMIR. They were classified as high, average and
low responders based on standardized residuals for AMIR and
CMIR. Residuals were calculated using a SAS general linear
model that included the effects of herd, parity, stage of lacta-
tion and stage of pregnancy. Hoof health data was collected
in 2012 by the farm’s hoof trimmer using Hoof Supervisor
software. Only the first trim date for each animal was included
and multiple lesions per cow were considered. Trimmers
scored each lesion for severity with 1 = least, 2 = moderate, 3
= most. Hoof health data was analyzed using a SAS general
linear model which included the effects of herd, stage of lacta-
tion (at trim date), parity (at trim date) and IR category (high,
average and low). Data is presented as prevalence within IR
category. Preliminary results showed that high (17% of highs)
AMIR cattle had a trend (P = 0.098) toward lower prevalence
of digital dermatitis then average (28% of averages) AMIR
cattle. It was observed that high (17% of highs) CMIR cattle
had a trend (P = 0.081) toward lower prevalence of digital
dermatitis compared with average (27% of averages) CMIR
cattle and significantly (P = 0.04) lower digital dermatitis
compared with low (30% of lows). Similarly high CMIR
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cows also had significantly lower (P = 0.03) prevalence of the
most severe type of digital dermatitis lesion compared with
low CMIR cows. Since digital dermatitis is primarily caused
by extracellular bacteria which is typically associated with
AMIR these results still indicate that having a more robust or
high IR is associated with lower prevalence of infectious hoof
lesions. Therefore by breeding animals for high IR it is likely
that improvements in hoof health can be made.

Key Words: digital dermatitis, immune response,

dairy cattle

181 MiRNaseq of neutrophils during the transition
period in cows with divergent metabolic
phenotypes. M. A. Crookenden™, C. G. Walker!,
A. Heiser?, J. J. Loor®, K. M. Moyes*, J. K. Kay',
S. Meier!, A. Murray®, V. S. R. Dukkipati®,

M. D. Mitchell®, and J. R. Roche!, 'DairyNZ,
Hamilton, New Zealand, *AgResearch, Palmerston
North, New Zealand, *University of Illinois, Urbana,
*Department of Animal and Avian Sciences,
University of Maryland, College Park, *Massey
University, Palmerston North, New Zealand,
*University of Queensland, Australia.

Several adaptations in leukocytes, i.e., neutrophils, are re-
quired for a successful transition to lactation in dairy cows.
Micro RNA (miRNA) molecules are small non-coding RNAs
that regulate gene expression; their importance in immune
cell function has been well documented. We characterized the
miRNA of neutrophils isolated from dairy cows divergent in
their risk of infection or metabolic dysfunction, at three time
points over the transition period: day of calving, 1 wk, and 4
wk post-calving. From a total of 150 cows, 10 cows were se-
lected with high (» = 5; High Risk) and low (n = 5; Low Risk)
concentrations of non-esterified fatty acids, 3-hydroxybutyrate,
and liver triacylglycerol during wk 1 and 2 post-calving. Neu-
trophils were isolated from whole blood using differential cen-
trifugation. Flow cytometric analysis of these isolates revealed
a median of 75% + 2% neutrophils ( + SEM). Total RNA was
extracted from neutrophils using TRIzol®, size selected for
miRNA, and sequenced on the Illumina HiSeq. The miRNA
reads were mapped to the Bos taurus 6 genome (UMD 3.1)
using Bowtie 2 and counted. Differential expression analysis
was conducted using the limma/voom R-package and pair-
wise analyses were conducted to assess differential expression
between risk categories and across time points, with a false dis-
covery rate set at 0.05. There was no effect of risk category on
miRNA expression on the day of calving or 4 wk post-calving.
However, expression of mir-19b, mir-148a, and mir-21 in the
Low Risk cows tended (adj P =0.1) to be greater at 1 wk post-
calving. When assessed for the effect of time relative to the day
of calving, regardless of risk, expression of miR-150 and —486
increased (P < 0.05) at 1 wk post-calving and eight miRNA
genes were differentially expressed at 4 wk post-calving (P <

0.05): miR-150 and —30c were greater, and miR-19b, —19a,
—30d, —101-1, and —106b were lower. The results indicate
that the divergent metabolic phenotype did not significantly
alter miRNA in neutrophils during early lactation. However,
the altered miRNA profile in neutrophils over time indicates
an important role for miRNA in the regulation of immune cell
function during the peripartum period.
Key Words: microRNA, dairy cows, transition

0182 Short chain nitrocompounds treatment of poultry
excreta; in vitro survivability of Salmonella,
E. coli and nitrogen metabolism. C. Arzola-
Alvarez"!, J. Corrales!, O. Ruiz-Barrera',
R. C. Anderson?, M. E. Hume?, Y. Castillo-Castillo’,
A. Corral-Luna', J. L. Guevara-Valdez', J. Salinas®,
and C. Rodriguez-Muela', ' Universidad Autonoma
de Chihuahua, Mexico, *USDA-ARS, College Station,
TX, 3Universidad Autonoma de Ciudad Juarez,
Chihuahua, Mexico, *Universidad Autonoma de
Tamaulipas, Reynosa, Mexico.

Poultry litter is a byproduct produced in large amounts by inten-
sive poultry production systems. While it contains appreciable
amounts of nitrogen as uric acid, which makes it an excellent
crude protein feed supplement for ruminants, it is usually a
carrier of enteropathogenic bacteria of importance to human
health. The objectives of this study were to determine the bac-
tericidal effectiveness of several nitrocompounds, assess their
potential to produce a feedstuff that is environmentally safe
and their potential as a sustainable technology to preserve the
nitrogen contained in poultry litter. Twenty grams of 6-mo-old
poultry litter (82.5 + 1.1% dry matter) were distributed in 709-
mL plastic containers, mixed with 7.5 mL of deionized water
containing no added nitrocompound or 40 mM 2-nitroethanol,
2-nitro-1-propanol (2nitropropanol), nitroethane, 3-nitropropi-
onic acid or ethylnitroacetate. Each container was then inocu-
lated with approximately 2 x 10* CFU of a Salmonella enterica
serovar Typhimurium (NVSL 951776), naturally resistant to
25 pg/mL novobiocin and made resistant to 20 pg/mL nala-
dixic acid, and incubated aerobically at 37°C for 24 h. Samples
collected at 0, 6, and 24 h were enumerated for Salmonella.
Generic E. coli were enumerated on 3M E. coli/coliform pet-
rifilm in samples collected at 0 and 24 h. Samples were also
analyzed spectrophotometrically for determination of uric
acid. Data were analyzed for main effects of treatment, time of
incubation and their potential interaction on temperature and
pH as well as on microbiological concentrations by a repeated
measures analysis of variance. Main effects of treatment (P <
0.0001; SEM = 0.159), time (P < 0.0001; SEM = 0.170) and
their interaction (P = 0.0001; SEM = 0.417) were observed
on Salmonella concentrations. Salmonella concentrations in
samples treated with 44 mM 2nitroethanol, 2nitropropanol or
ethylnitroacetate were decreased by 0.7 to 1.7 log, ,CFU/mL
within the first 6 h of incubation. Main effects of treatment (P

J. Anim. Sci Vol. 94, E-Suppl. 5/J. Dairy Sci. Vol. 99, E-Suppl. 1 85



=0.0100; SEM = 0.108), time (P = 0.0020; SEM = 0.065) and
their interaction (P = 0.0145; SEM = 0.160) were observed on
generic E. coli concentrations. Main effects of treatment were
observed on rates of ammonia accumulation and the residual
uric acid concentrations. Urea concentrations were below the
limit of detection which under conditions of use was 1 pmol/
ml. Results indicate that these environmentally sustainable and
safe nitrocompounds negatively impacted potential entero-
pathogens contained in poultry litter. Additionally, litter treated
with these compounds maintained appreciable levels of nutri-
tionally available nitrogen in the form of uric acid, enhancing
the value of used poultry litter as a ruminant feed supplement.

Key Words: E. coli, poultry excreta,

Salmonella, uric acid

0183 Effect of protected sodium butyrate on Salmonella
spp. excretion in a pig fattening unit. M. Puyalto™!,
C. Sol!, J. J. Mallo', S. Andrés-Barranco?,

A. Casanova-Higes?, and R. C. Mainar-Jaime?,
INOREL S.A., Madrid, Spain, *Unidad de Produccion
y Sanidad Animal, Centro de Investigacion y
Tecnologia Agroalimentaria de Aragon, Universidad
de Zaragoza-CITA, Spain, *Departamento de
Patologia Animal, Facultad de Veterinaria, Instituto
Agroalimentario de Aragon, Universidad de
Zaragoza-CITA, Spain.

This study was conducted to evaluate if the addition of pro-
tected sodium butyrate (SB) to a pig diet affected the level
of Salmonella shedding in feces. The study was performed
in a commercial Salmonella-infected fattening unit (8 pens,
110 pigs). Feed with 70% SB protected with vegetable fat (3
kg/t) was administrated to animals from 4 randomly selected
pens during the fattening period (4 mo) (BUT). Pigs from
the remaining 4 pens were fed the same diet without additive
(CON). Individual serum and fecal samples were collected at
30, 60, and 90 d of fattening and at slaughter, where mesen-
teric lymph nodes (MLN) were also collected. Bacteriology
on fecal and MLN samples were performed following the ISO
6579:2002 protocol. Serum samples were analyzed by means
of an indirect ELISA using 3 cut-off values (OD% > 10, >
20 and > 40). Chi-squared analyses were performed to com-
pare microbiological and serological results between groups
at different time periods, and a repeated measures analysis
was used to estimate differences in mean OD% after taking
into account sampling times and the interaction treatment x
time. Although a lower proportion of positive animals in BUT
was observed for samplings at 60d (4 vs. 0%), 90d (8 vs. 4%),
and at slaughter (9.3 vs. 6.2%), no significant differences were
detected, which was likely associated to the overall low prev-
alence of infection/shedding in both groups. In addition, the
proportion of dead/withdrawn pigs in CON was significantly
higher than in BUT (13.7 vs. 1.9%; P = 0.03). A higher (P <
0.05) seroprevalence was observed in CON compared with

BUT for the sampling just before slaughter and for all cut-
off values used (82.2 vs. 64.7%; 53.3 vs. 33.3% and 31.1 vs.
13.7%, at OD% > 10, > 20 and > 40, respectively). Also, an
overall significant positive relationship was observed between
serology before slaughter (cut-off OD% > 40) and shedding
at slaughter (P < 0.01). The withdrawn of sick pigs in CON
may have contributed to its low prevalence of infection/shed-
ding, despite of which a higher seroprevalence was detected in
this group at slaughter which, in general, appeared to be posi-
tively related to shedding. Thus, overall results suggested that
the addition of protected SB at 3 kg/t may reduce the shedding
of Salmonella spp. under farm conditions. The lowest number
of pigs removed from pens in BUT also indicated an overall
positive effect on health status of pigs in this group.

Key Words: Salmonella, protected butyrate,

fattening pigs

0184 Study of genetic basis of immune response in gilts
vaccinated with a modified live PRRS virus in
a swine farm from southern Sonora Mexico.
P. Luna-Nevarez'!, M. Pavlovich-Sotomayor!,
R. I. Luna-Ramirez!, C. M. Aguilar-Trejo', G. Luna-
Nevarez!, X. Zeng?, S. E. Speidel’, R. M. Enns?,
and M. G. Thomas?, /Instituto Tecnologico de Sonora,
Ciudad Obregon Sonora, Mexico, *Department
of Animal Sciences, Colorado State University,
Fort Collins.

Porcine respiratory and reproductive syndrome (PRRS) is a
disease of high negative impact on Mexican porcine produc-
tion; one of the main reasons is the highly-variable response
to vaccination. The objective of this study was to validate
the favorable relationship among genotypes and immune
response after PRRS vaccination for SNP previously asso-
ciated with serum antibody response (SAR) and rectal tem-
perature (RT). This study included 6-mo-old 3/4-Landrace
x 1/4-Yorkshire replacement gilts (z = 100). After a 7-d ac-
climation period, all gilts were vaccinated with a modified
live PRRS virus (d 0). The antibody response was measured
from blood serum samples collected the d 7, 21, and 35 after
vaccination using a commercial antibody ELISA kit (IDEXX
Laboratories, Inc.). Rectal temperature data were collected
the d 7, 14, 21, 28, and 35 using a digital GLA M750 ther-
mometer (GLA Agricultural Electronics). A blood sample
was also collected from each gilt approximately 40 d af-
ter vaccination and spotted onto FTA cards. All cards were
processed for genomic analyses using a low-density chip to
obtain genotypes from 8826 SNP (Infinium BeadChip, Illu-
mina, San Diego, CA). In a previous analysis of these data,
multi-locus mixed models performed in SNP Variation Suite
7 identified nineteen SNP associated with immune response
(P <0.001). The associative relationship between these SNP
and the phenotypes SAR and RT was validated using a mixed
effects model; this model included SNP genotype and age of
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dam as fixed effects, and sire as a random. Allele substitu-
tion effect was also calculated using a regression model that
included genotype term as a covariate. Mean S/P values for
SAR were 2.26 + 0.08 and mean values for RT were 39.0 +
0.05°C. From the SNP previously identified, ASGA0019937,
ALGA0025501 and H3GA0020133 were associated with
SAR after PRRS vaccination (P < 0.01), and the favorable
alleles increased S/P levels in 0.21 £+ 0.06, 0.19 + 0.07 and
0.46 + 0.10, respectively. However, only ALGA0017541 was
associated to RT (P < 0.01), and the favorable allele reduced
0.21 £+ 0.01°C the rectal temperature. In conclusion, four
specific genetic markers that underlie genetic variation in re-
sponse of gilts to PRRS vaccination were validated using a
SNP genotype to phenotype association analysis. We propose
such SNP as candidates for use in a marker assisted selection
program that further evaluates the immune response to PRRS
vaccination in gilts of southern Sonora production systems.
Key Words: gilts, immune response, PRRS vaccination.

UNDERSTANDING INFLAMMATION
AND INFLAMMATORY BIOMARKERS TO
IMPROVE ANIMAL PERFORMANCE

0185 Overview of the inflammatory response and
its nutritional costs. K. C. Klasing*, University
of California, Davis.

Innate immune cells respond quickly to a potential pathogen
due to the presence of a common set of receptors on all phago-
cytic cells that recognize broad categories of pathogens. Thus,
a very large number of cells can recognize invading microbes
and respond to them quickly. A consequence of this is pathogen
clearance, usually by phagocytosis, followed by the release of
inflammatory cytokines and chemokines that amplify the local
infiltration of additional inflammatory cells and activate them.
If the challenge is large or if it is accompanied by damage to
host tissue, cytokines are released in sufficient amounts that
they have endocrine-like effects throughout the body. This cy-
tokine storm induces metabolic changes, including increased
protein degradation and insulin resistance in skeletal muscle,
which diverts nutrients from muscle and other tissues so that
they become available for the increased demands of leuko-
cytes and for the production of protective proteins. Impor-
tantly the liver transitions from maintaining homeostasis and
supporting the nutritional demands of growth or reproduction
to the production of protective proteins such as complement,
mannan binding protein, and C-reactive protein that aid in the
detection and neutralization of pathogens. This transition is
accompanied by hepatic hypertrophy. A study of the costs of
a systemic inflammatory response in chickens to Salmonella
that examined the amount of nutrients in 6 different leukocyte
types in 5 different tissues (blood, spleen, bursa, thymus, bone
marrow) and 12 protective proteins (acute phase proteins and

immunoglobulins) found that the amount of essential amino
acids in the protective proteins greatly exceed that in the cel-
lular component of the immune system during both a normal
and an inflammatory state. The ideal balance of amino acids
for the acute phase of an inflammatory response differs greatly
from that needed for growth and there is a critical need for
additional cysteine and threonine. Ongoing research indicates
that higher metabolic rate, decreased intake of food, a mis-
match between the nutrient balance needed for the inflamma-
tory response relative to that in body tissues and less efficient
digestion that accompany a robust inflammatory response are,
together, even more costly than the direct use of nutrients by
inflammatory cells and the liver. Together, these costs result in
decreased productivity that cannot be completely reversed by
supplying additional nutrients.
Key Words: inflammation, cytokines, nutrients

0186 Ruminal microbes, microbial products, and
systemic inflammation. T. G. Nagaraja*, Kansas
State University, Manhattan.

The ruminal ecosystem is inhabited by complex communities
of microbes that include bacteria, archaea, protozoa, fungi
and viruses. The immune system of the animal has evolved
to maintain tolerance to innocuous gut commensals and in-
duce protective responses to pathogens. Besides fermentative
role, ruminal microbes do have the potential to influence the
overall health of the host because of their ability to induce
systemic inflammation. The ruminal epithelium-vascular
interphase allows absorption of fermentation products and
also serves as a selective barrier to prevent translocation and
systemic dissemination of bacteria, bacterial toxins, and im-
munogenic factors. Ruminal dysbiosis that increases ruminal
acidity and osmolarity may increase permeability and even
induce a breach in the integrity of the epithelial and vascu-
lar endothelial barriers, thus facilitating entry of bacteria or
bacterial antigens into the portal vein. A classic example is
the delivery of ruminal bacterium, Fusobacterium necropho-
rum, into the liver to cause abscesses, which is facilitated by
ruminal damage induced by excessive accumulation of lac-
tic acid or VFA. Bacteria that manage to exit or bypass the
liver can cause systemic inflammation in other organs, such as
lungs, heart, joints, hoof, etc. Shifts in microbial populations
associated with dysbiosis result in increased concentrations of
potentially toxic and inflammatory substances, which include
endotoxic lipopolysaccharide (LPS), biogenic amines, etha-
nol, etc. A bacterial product that has received a lot of interest
is LPS, a component of all Gram negative bacteria. The entry
of LPS into the systemic circulation, either from the rumen
or the lower gut, could trigger release of proinflammatory
cytokines, reactive oxygen and nitrogen intermediates, and
bioactive lipids. The inflammatory response to the presence
of ruminal LPS in the blood is evidenced by increase in acute
phase proteins, such as haptoglobin and LPS binding protein.
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