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Abstract 

Research using 2,954 auction-derived feeder steers 
and heifers was conducted at a single commercial feed­
lot in Kansas to determine the effects of testing for cattle 
persistently infected (Pl) with bovine viral diarrhea vi­
rus (BVDV) at 10-14 days-on-feed (DOF), and removing 
them at 13-18 DOF. After removal oftest-positive ani­
mals, the effect of the short-term exposure (STE) to PI 
cattle on health, performance and carcass characteris­
tics was determined. 

The percentage of calves exhibiting signs of illness 
was increased (P<0.01) in cattle with STE to PI-BVDV. 
Cattle with no exposure (NE) to PI-BVDV calves had a 
morbidity rate of 18.8%, while a 29.6% morbidity rate 
was observed in pens of calves with STE to a PI-BVDV 
calf. Characterization of the temporal pen morbidity rate 
of STE and NE calves revealed that 31.7% of all STE 
and 15.3% of NE illness occurred in the first seven DOF. 
Additionally, the incidence of cattle treated for bovine 
respiratory disease in STE calves was 2.17 (95% CI 1.73 
to 2. 72) initial treatments per 1,000 head-days at risk, 
whereas the incidence of treatment of calves in NE pens 
was 1.28 (95% CI 0.98 to 1.68) initial treatments per 
1,000 head-days at risk. Short-term exposure to PI­
BVDV calves had no effect on retreatment rate, death 
loss, or performance. 

There was no evidence of a BVD-PI exposure X sex 
interaction (P=0.62) for carcasses · that graded USDA 
Choice or better, but there was a main effect of sex 
(P<0.01). There was evidence of a BVD-PI exposure X 
sex i:Q.teraction for Yield Grade 2 or greater carcasses 
(P=0.03). In this study, testing at 10-14 DOF was too 
late in the feeding period to eliminate the initial mor­
bidity spike that occurred during 0-7 DOF, and the sub­
sequent morbidity differences between calves with STE 
or NE to PI calves. 
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Resume 

Les effets de !'identification et du retrait des bovins 
immunotolerants porteurs du virus de la diarrhee virale 
bovine (BVDV) entre lesjours 10 et 14 d'engraissement 
ont ete etudies dans un pare d'engraissement commer­
cial du Kansas avec 2954 taures et bouvillons 
d'engraissement d'encan. Apres avoir retire les animaux 
testant positifs, l'effet d'une exposition breve a des bovins 
immunotolerants a ete determine au niveau de la sante, 
de la performance et des caracteristiques de la carcasse. 

Le pourcentage de veaux montrant des signes de 
maladie avait tendance (p < 0,01) a etre plus eleve chez 
les bovins exposes brievement aux animaux 
immunotolerants. Le taux de morbidite chez les bovins 
non-exposes aux animaux immunotolerants etait de 19% 
compare a 30% dans les enclos avec des veaux exposes. 
Une analyse de !'evolution temporelle de la morbidite 
dans les enclos indiquait que la maladie prenait place 
dans les premiers septjours d'engraissement dans 31,7% 
des cas chez les animaux exposes et dans 15,3% des cas 
chez les animaux non-exposes. De plus, !'incidence de 
traitement des bovins pour des maladies respiratoires 
etait de l'ordre de 2,17 (I.C. 95%: 1,73-2,72) traitements 
initiaux par 1000 tetes-jours a risque alors que cette 
meme incidence chez les veaux non-exposes etait de 1,28 
(I.C. 95% : 0,98-1,68) traitements initiaux par 1000 tetes­
jours a risque. Une breve exposition a des veaux 
immunotolerants n'a pas eu d'effet sur le taux de 
nouveau traitement, le nombre de veaux morts ou la 
performance. 

11 n'y avait pas d'evidence d'interaction entre 
!'exposition aux animaux immunotolerants et le sexe (p 
= 0,62) au niveau des carcasses classees USDA Choice 
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ou mieux. Toutefois, il y avait un effet du sexe en general 
(p < 0,01). 11 y avait une interaction entre !'exposition 
aux animaux immunotolerants et le sexe pour les car­
casses de classe 2 ou mieux (p = 0,03). Dans cette etude, 
!'identification dans la periode de 10 a 14 jours 
d'engraissement etait trop tardive pour eliminer le pie 
initial de morbidite qui prend place durant la premiere 
semaine et pour eliminer les differences subsequentes 
de morbidite entre les veaux exposes et non-exposes aux 
veaux immunotolerants. 

Introduction 

Infection with bovine viral diarrhea virus (BVDV) 
contributes to a variety of economically important dis­
ease syndromes in beef cattle, including bovine respira­
tory tract disease and immunosuppression of stocker 
and feedlot cattle.4 In breeding herds, the outcome of 
BVDV fetal infections in susceptible heifers and cows is 
dependent on the age of the fetus when exposed. Infec­
tion can result in abortion, stillbirth, congenital malfor­
mations and birth of persistently infected (PI) calves. 
Persistent infection of a calf occurs when a susceptible 
heifer or cow is exposed to a non-cytopathic BVDV dur­
ing pregnancy at approximately 45 to 125 days of gesta­
tion. 6 Cattle PI with BVDV can shed copious amounts 
of BVDV into the environment through secretions and 
excretions, including nasal discharges, saliva, semen, 
urine, tears and to a lesser extent, feces. 

Relatively few cattle are PI at arrival into a feedlot. 
The prevalence of feeder cattle PI with BVDV entering 
feedlots is estimated to be 0.3%.5 PI cattle are important 
sources of virus for animals in direct or close contact. In 
a recent study, the risk of initial treatment for bovine 
respiratory disease (BRD) was 43% greater in cattle ex­
posed to a PI calf. 6 Persistently infected calves tend to 
have lower growth rates, and often die from classic mu­
cosa! disease or other diseases during the feeding period.11 

Given the potential risk of increased morbidity as­
sociated with exposure to PI calves, it is important to 
understand the impact of identifying and removing these 
animals to limit their exposure to other cattle and there­
fore limit costs associated with treatment (labor and 
medicine). Our objective was to identify PI feeder cattle 
at 10-14 days-on-feed (DOF), remove them at 13-18 DOF, 
and to determine the effect of short-term exposure to 
PI-BVDV on health, performance and carcass charac­
teristics. 

Materials and Methods 

Cattle and sample collection 
A total of 2,954 (932 steers, 2,022 heifers) auction­

derived feeder cattle arrived at a 12,000-head capacity 
feedlot in Kansas between August 24, 2005 and Novem-
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her 15, 2005. Within 24-36 hours after arrival, cattle 
were administered injectable doramectin,a a modified­
live viral vaccine containing bovine herpesvirus type 1 
(IBR), parainfluenza type 3 (Pl3), BVDV (types 1 and 2) 
and bovine respiratory syncytial virus,h as well as a ste­
roid implantc administered subcutaneously in the cau­
dal aspect of the ear. After initial processing, cattle were 
housed in 19 pens (range 52-255 head/pen) and man­
aged in accordance with routine feedlot practices. Ten 
to 14 days after processing, cattle were administered a 
second modified-live 5-way viral vaccined and a multi­
valent clostridial bacterin-toxoid.e 

At the time of revaccination, a single fresh skin 
(ear notch) sample was collected from each steer or 
heifer, placed in phosphate-buffered saline solution and 
tested for BVDV antigen using antigen capture ELISA 
(ACE) at the Animal Medical Center, Great Bend, Kan­
sas. 

Animals exhibiting clinical signs consistent with 
bovine respiratory disease (BRD) during the study were 
removed from their home pen and treated with anti­
microbials as necessary. Cattle diagnosed with BRD 
were first treated with tulathromycin;r non-responsive 
animals were treated with florfenicol,g and finally with 
ceftiofur sodiumh if a second retreatment was neces­
sary. 

Antigen Capture ELISA 
Detection of BVDV antigen in skin specimens ( ear 

notch) was performed by use of a commercial antigen 
capture ELISA (ACE) kit.i Results were calculated by 
the following equation: standardized OD= (raw OD of 
sample - raw OD of negative control)/(raw OD of posi­
tive control- raw OD of negative control). Samples with 
standardized OD values< 0.20 were considered nega­
tive, and those with OD values> 0.39 were considered 
positive. Samples with values from 0.2 to 0.39 were 
retested with detector reagents with or without anti­
body. Calves that tested positive at the time ofrevacci­
nation were removed from their home pen, isolated and 
retested for BVDV 21 days later by immunohistochem­
istry (IHC) at the Kansas State University Diagnostic 
Laboratory for confirmation of PI status. 

Treatment Groups 

Cattle that tested positive for BVDV by ACE were 
removed from their home pen at 13-18 DOF. Twenty­
one days after the original ACE test, positive animals 
were retested using IHC. After confirmation of BVDV 
Pl-positive status, the pen of origin was considered to 
have short-term exposure (STE) to PI-BVDV. Pens with 
STE were compared to pens that had no exposure (NE) 
to PI-BVDV, i.e. all animals in the home pen were tested 
for PI-BVDVand all were negative. The average arrival 
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weight of cattle in the 14 NE pens ranged from 567 to 
738 lb (258-335 kg), while the average weight of cattle 
in the five STE pens ranged from 586 to 608 lb (266 to 
276 kg). Cattle in STE and NE pens were followed 
through close-out and harvest. 

Health and Performance Data 

Feedlot data were collected from electronic records 
maintained at the feedlot. Data obtained from close­
out records included in-weight, end-weight, days-on­
feed, average daily gain (ADG), dry matter intake (DMI), 
feed-to-gain ratio (F:G) and feed cost of gain per pound. 
Health data were recorded daily by trained feedlot per­
sonnel. Data gathered from the animal health computer 
systemj included respiratory morbidity rate, number of 
treatments, death loss and treatment costs. 

Statistical Analysis 

Data were analyzed using commercially available 
statistical analysis software.k Pen-level response vari­
ables were generated and analyzed using regression 
techniques. Continuous response variables were ana­
lyzed using general linear models, whereas discrete bi­
nomial response variables (events/trials) were analyzed 
using generalized linear models with a logit link func­
tion. The interaction of exposure and sex was evalu­
ated and, if not significant, dropped from the model. 
Further, if the main effect of sex was not significant, it 
too was dropped from the model while the main effect 
of exposure was forced in the model. A time by expo­
sure effect on counts of initial treatment was evalu­
ated using negative binomial models and repeated 
measures methodologies in that within-pen dependency 
over time was modeled using compound-symmetry 
matrices. Model predicted estimates of incidence of 
initial treatment for respiratory disease and associated 
confidence intervals were calculated from the final 
model. Statistical significance was established at 
P<0.05. 

Results 

Of the 2,954 head tested for PI-BVDV, 10 were 
positive for a prevalence of0.35%. At the pen level, five 
of19 pens (26.3%) had exposure to a PI-BVDV calf; four 
of the five pens contained more than one PI animal. All 
ACE-positive calves were positive when retested using 
IHC. The morbidity rate increased in pens of cattle with 
STE.to PI-BVDV (P<0.01; Table 1). The temporal pat­
tern of morbidity was investigated. Cattle in STE pens 
had increased morbidity compared to cattle in NE pens 
during the first seven DOF (Figure 1). There was no 
evidence of a BVD PI exposure period interaction 
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(P>0.25), but there was a main effect of BVD PI expo­
sure on morbidity rates (P=0.02). The incidence ofBRD 
treatments in STE cattle was 2.17 (95% CI 1. 73 to 2. 72) 
initial treatments per 1,000 head-days at risk, whereas 
the incidence of BRD treatments in NE cattle was 1.28 
(95% CI 0.98 to 1.68) initial treatments per 1,000 head­
days at risk (Figure 2). Short-term exposure to PI-BVDV 
calves had no effect on the percentage of calves that were 
retreated (P=0.82), and death loss among STE cattle was 
similar to NE cattle (P=0.69; Table 1). 

A BVD PI exposure X sex interaction was observed 
for the final weight of finished cattle. Upon further ex­
amination, heifers in NE pens had heavier final weights 
than heifers in STE pens, whereas steers with STE to a 
PI-BVDV animal were heavier at harvest than steers 
with NE. This was likely because steers with STE were 
fed 22 days longer than steers with NE. Therefore, the 
main effects of STE or NE to a PI BVDV animal are 
presented. There was no difference in average daily 
gain (ADG; P=0.34), dry matter intake (P=0.33), feed­
to-gain ratio (P=0.57) or cost of gain (P=0.24) between 
STE and NE cattle (Table 2). There was no evidence of 
a BVD PI exposure X sex interaction (P=0.62) for car-

Table 1. Effect of short-term exposure (STE) to cattle 
persistently infected with BVDV on feeder cattle mor­
bidity and mortality. 

Item 

Morbidity,% 
Retreat,% 
Death loss, % 

NE 

18.8 
14.4 
4.3 

NE - no exposure to PI cattle 

STE 

29.6 
21.7 
5.6 

SEM 

5.4 
4.7 
1.8 

P-value 

<0.01 
0.82 
0.69 

STE - short-term exposure to PI cattle 

35 

30 
~ 

~ 25 
0 

~ 20 
.l!! 
0 

15 15 
c 
~ 10 
ai 
a. 

5 

0-7 8-14 15-21 22-30 31-60 61-90 91-120 120+ 

Days on feed 

-+-No exposLre (NE) cohort -Short-term exposure (SlE) cohcrt 

Figure 1. Temporal morbidity of feeder cattle with or 
without exposure to PI-BVDV. The percent of total res­
piratory morbidity (y-axis) that occurred during the feed­
ing period was plotted against days-on-feed (x-axis). 
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casses that graded USDA Choice or better, but there 
was a main effect of sex (P<0.01). There was evidence 
of a BVD PI exposure X sex interaction for USDA Yield 
Grade 2 or greater carcasses (P=0.03). 

Discussion 

This study was conducted to measure the effects 
of testing and removing PI-BVDV feeder cattle after 
arrival in the feedyard. Based on the morbidity results, 
testing at 10-14 DOF was too late in the feeding period 
to eliminate the initial morbidity spike that occurred 
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Figure 2. Epidemic curve for cohorts either exposed or 
not exposed to an animal PI with BVDV among feedlot 
cattle. Exposure was defined to include cattle in a pen 
that contained a PI animal. Data for the epidemic curve 
are number of initial treatments for respiratory tract 
disease per 1,000 head days at risk. 

Table 2. Effect of short-term exposure to cattle persis­
tently infected with BVDV on feeder cattle performance. 

Item 

In wt, lb 
Out wt, lb 
DOF 
ADG, lb/d 
DMI, lb/d 
F:G 
COG, $/lb 

NE 

626 
1142 
197 
2.53 
16.4 
6.5 
.60 

NE - no exposure to PI cattle 

STE 

599 
1163 
219 
2.46 
15.7 
6.4 
.62 

STE - short-term exposure to PI cattle 
DOF - days-on-feed 
ADG - average daily gain 
DMI - dry matter intake 
F:G - feed-to-gain ratio 
COG - cost of gain 
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SEM 

30.2 
16.2 
11.4 
0.07 
0.68 
0.17 
0.01 

P-value 

0.44 
0.28 
0.10 
0.34 
0.33 
0.57 
0.24 

during the first seven DOF. Short-term exposure to PI­
BVDV cattle had no effect on retreatment rate, death 
loss, performance or carcass characteristics. 

In contrast to other published reports,2,5,8 18.8% of 
NE cattle and 29.6% of STE cattle were treated for ill­
ness during the feeding period. Loneragan et al reported 
no difference in morbidity rates for cattle within a pen 
that contained a PI animal and pens that did not con­
tain a PI animal. 5 In a second analysis by Loneragan et 
al, morbidity was defined more broadly to include cattle 
considered exposed in the first analysis and cattle in 
pens adjacent to a pen housing a PI animal. In this 
scenario, cattle exposed to a PI animal were at 43% 
greater risk of treatment for respiratory disease.5 

Short-term exposure to a PI-BVDVanimal had no 
effect on performance. This was unexpected because of 
the increased morbidity rate observed during the first 
seven DOF. A summary of results from the Texas A&M 
Ranch to Rail Program ( 1992-1997) showed that cattle 
treated for health problems during the finishing period 
had 0.11 to 0.55 lb (0.05-0.25 kg) less ADG than un­
treated cattle. 7 Similar reductions in ADG in cattle 
treated for respiratory disease were reported by Van 
Donkersgood et al (2.44 vs 2.75 lb/d; 1.11 vs 1.25 kg/d). 12 

Additionally, Hutcheson et al and Sowell et al demon­
strated that DMI was decreased in cattle that were sick 
after arrival into the feedyard compared to healthy 
cattle.3,10 

In a feedlot study conducted by Gardner et al, steers 
treated for respiratory disease had lower final live 
weight, ADG, hot carcass weight, less external and in­
ternal fat and more desirable yield grades. Addition­
ally, treated steers had a higher prevalence of carcasses 
that graded USDA Standard than steers never treated. 1 

Similar results were reported in a feedlot vaccine study 
where morbidity was improved, but there was no differ­
ence in carcass characteristics between treatment 
groups.9 

Clinical signs of BRD and transient viral infections 
are often similar in feeder cattle. There is no practical 
mechanism in feedlot production settings to accurately 
differentiate the cause of fever in feeder cattle. Both 
the current study and the study by Schunicht et al9 were 
looking primarily at viral exposure and viral vaccina­
tion protocols. It is conceivable that transient viral in­
fections may be less detrimental to the overall health 
and performance of cattle compared to bacterial pneu­
monia. More specific classification of BRD etiology and 
its effects on performance are justified. 

Based on differences in morbidity rates between 
STE and NE groups, 11 more cattle would be treated 
with antimicrobials in 100-head pens which had a calf 
PI with BVDV versus a non-PI pen with similar head 
count. In our study, tulathromycin was used as the first 
treatment for respiratory disease. If using a treatment 
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cost of $3.45/cwt when using tulathromycin, and assum­
ing the weight of sick calves is 600 lb (273 kg), and 11 
extra calves would be treated in a STE pen holding 100 
head, the additional cost for medicine alone is $228 
greater than in a NE pen. If testing earlier in the feed­
ing period would reduce the morbidity effect, there could 
be as much as a $228/100 head savings, or $2.28/head, 
in medicine cost alone. Cost of testing to identify PI 
animals can be partially offset by reducing the medi­
cine cost, depending on the cost of testing. Conceivably, 
testing at arrival processing and removing PI cattle ear­
lier in the feeding period may reduce the morbidity dif­
ference in pens exposed to PI animals to the level of 
non-PI pens. 

Conclusions 

Testing and removing PI-BVDV calves at 13 to 18 
days-on-feed was too late in the feeding period to avoid 
a morbidity effect due to PI-BVDV exposure. However, 
death loss, performance and carcass characteristics were 
not different in cattle exposed to PI-BVDV cattle com­
pared to cattle never exposed. Further characteriza­
tion of the optimal time for testing and removal of 
PI-BVDV feeder cattle is needed to minimize morbidity 
for in-contact cattle. 
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How can a new vaccine help control salmonellosis in your clients' herds? 

STARVE SALMONELLA 
OF ESSENTIAL IRON 

SRP® technology from AgriLabs is a better way to make vaccines. 

Here's why: 
• SRP vaccines are made from siderophore 

receptors and porins (SRPs), specialized 
proteins found on the cell wall of Gram­
negative bacteria such as salmonella. 

• SRP vaccines stimulate the production 
of antibodies that block the siderophore 
receptors and porins on the cell wall of 
salmonella in the animal. 

• Blocking the SRPs prevents the transport 
of essential iron into the bacteria and has 
a bacteriocidal effect. 

• Because siderophore receptors and porins 
are similar on all strains of salmonella, the 
SRP vaccine creates an immune response 
that appears to be cross-reactive, inde­
pendent of serotype. 

• Unlike core antigen bacterins, SRP vac­
cines are made with purified proteins and 
are greater than 99 percent endotoxin-free. 

• SRP salmonella vaccine - advanced tech­
nology to provide your clients' herds with 
safer and more effective protection from 
both clinical salmonellosis and subclinical 
salmonella shedding. 

USDA conditionally licensed Salmonella 
Newport Bacterial Extract vaccine. 
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SRP® 
Technology 
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P.O. Box 3103 • St. Joseph, Missouri 64503 
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