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Abstract

A single, 2-ml mgectlon of 8 Mannheimia &Pas
teurella) haemolytica bacterin-toxoid was administered
subcutaneously to calves onarrival at the feedlot. Calves
receiving the bacterin-toxoid had. reduced crude mor-
tality. There were no differences in BRD-specific mor-
]gah(tjy, mor)b|d|ty or average daily gains (mean days on

Resume

Une 5|m?Ie injection sous-cutanee de 2 ml d'une
bacterine-anatoxiné contre Mannheimia Pasteurella)
haemolytica a ete administree a des veaux des leur
arrivee dans I’elevage semi- |nten5| Les veaux %m
regurent Imkectlo e la bagcteripe- anatom
ntraient un auxbrutdemortalltyplus faiple. |1

avait pas de difference au niveau de’la mortality, de d
morbidity et du gain. moyen ?uotldlen (jours moyens
en elevage = 179? relies specifiquement aux maladies
respiratoires bovines.

Introduction

The bovine respiratory disease (BRD) complex has
been extensweIY Investigted and numerous vaccines
have been developed for'its control. Despite these ef-

forts, BRD continues to be the most common cause of

morb|d|t and mortallt |n feedlot settings. Respira-
tor |sease IS loartlcu ary prevalent dufing the first
a sa ter ca ves have been weaned, transported and
placedlna eedlot.9
The clinical dﬁns lesions and death loss assogi-
ated with BRD, or shipping fever, usually can be attrib-
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uted to bacterial pneumonia caused by Mannheimia
(Pasteurella) haemolytica, Pasteurella  multocida, Or
Haemophllus somnus. These bacteria are common|
found in the nasor{)haryndeal area ofhealthy animals,
Undernormal conaitionsthe bacteria are unable to move

into the lower respiratory tract and cause pneumonia. B

However, If the ammal is stressed, has a viral res |ra
tory Infection, or is ot erW|se |mmunosu pressed,
Verg Bneumomacan ees%a Ishe g){are atwelgsmall
num er ofhacteria.5g9 This has le theconcgtthat
D has a muIt|factor|aI etiology mvolvmg ac ?

|nteract|on among stressors, virtses and perhaps
Immunosuppressive factors that act separate or to
getherto sug ress the defense mechamsmsmt e u]rbg

d pred|sp e the ammal to bacterlal pneumonia.g
Find mgs reported |nt e |terature are equivocal
on the use ofmore r cen# (ﬂvala le Manpheimia spp
Vaccines efore and at feedlot arrival, Three studies
have shown reduction in morbidity and/or mortality in
calves administered a P. haemolytica toxoid atar-
rival.2013 However, two clinical tr|a|s showed no dg
nificant effects when the same vaccine was gjven at
arrivaltd or three weeks before shipment and/or ar-
r|vaI B Negative health performance in vaccinates has
noth e% réported.

There are reports on various other commerual or
experimental Mannheimia spp vaccines. Field studies
ofa streRtomxcm dependent live pasteurella 5[“0 vac-
cinell and an Intradermally-administered live p.
haemolytlca vaccme demons rate efficacy./ Alterna-
tively aﬂedstu ofaP. hagmolytica capsular antigen
vaccme failed to show s mﬂcanthealth effects,8as did
a study using a tissue-Culture-derived P. haemolytica
bacterm 7There are reports oflack of field efficacy with
earlier Mannheimia sd)p bacterins.L5 There is also a
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report of increased health Problems following vaccina-
tion with earlier Pasteurella Spp bacterins.3 However,
this study did not mention whether treatment assign-
ment wa$ random and the experimental unit is uncléar.
For some currently available Pasteure]la Spp vaccines
there are no peer-reviewed reports of field trials exam-
rnrng clinical effects in North American begf cattle.

Because of dosa?e and trmrnﬂ requirements for
optimal immunity (7 1o 10 days foflowing a 14- to 21
day booster dose) the theoretical effrcacx
MannhermraSpP aecrnesshoudbecom promised when
used only in a feealot arrival program Current con-
sensus is that it Is best to administer at least the prim-
ing dose and sometimes the booster dose before
wéaning. However, paradoxically, the literature cited
above supports the use ofrvr haem olytica toxoid at the
time ofarrrval to th e ee ){

The p urPose ofthis s udy was to evaluate the ef-
fectiveness ot a commercial bacterin-toxoid whole cell
product3derrved from chemrcaIIY inactivated cultures
ormultiple 1solates ofM. haemolytica rnatrr le adju-
vantwhen administered once, onarrival, in a commer
cial feedlot setting. . Immunog enrcrt}é studies have
resulted in serum antrbod¥trters to leukotoxin and cell
wall components that met USDA re(iurrements for li-
censure (data not shown? Additionally, this bacterin-
toxold has been reported effective In stimulating
anti-leukotoxin and M. haemolytica surface antrden Se-
rum_ antibodies.4 These data su %est that profection
against natural challenge may b expected. "However,
thie authors ofthe previously cited study cautioned that;
although stimylation of anti-leukotoxin and m.
haemolytica surface antigen serum antrbodres has en
hanced resistance to expérimental chall en?e antibod Oy
data anne4rs not a reliable indicator of field efficacy of
avaccine

Materials and Methods

Location and anrm als

Beginning September 15, 1997, 3304 calves were
received Into a 50,000-head commercial feedlot In
southern Idaho. Calves orrt{rrnated from Washington
[daho, Qreqon and Utah auction facilities and Wer hed
from 450 t0 750 bg05 to 341 k%) Calves were in_15
Iotsthat ranged In Size from 92 t0 267 head émean 220
head). Each’lot was assembled qver a period of 5 days
or less. Two or more lots were often assembled within
the same week.

Cattle enrolled in the trial were fed accordrn to
the standard feedlotpro%ram for an average of 179 days
(range 162 to 207), The diet consisted of alfalfa hay
corn. small drarn Silage, whey, a liquid protein supPI
ment and tallow, N q for thie ration was 66.7 kcallkg
and NEm was 100 kcdl/kg. Astandard 4-step acclima-
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tr n [0 ram was used, with the final ration consisting
9 0 concentrate.

Treatments and randomjzation
On arrival at the feedlot, lots of cattle were sys-

tematrcallrﬁsorted into two g roups using a one-py-one
ate cut. Fol owrngf sorting, all cattle were processed
usrn the stan ard eed ot program which consisted of
an rndrvrdua y numbered eartag 2-ml ofa commeycial
modified-live multivalent viral res iratory vaccrnebad
ministered subcutaneously eatmént with a
avermectinO(L ml/110 I [ mif50 kg] body weight) ant
a growth promotant imp antdadmrnrstered subcutane-
ously in the ear. Additionally, one group in each lot was
grven a commercial Mannhéimia haemolytica bacterin-
oxoid3while the other ?roup in the lot served as unvac-
cinated controls. Treatment and control ([JYOU S were
assigned randomly with a coin toss. Treated and con-
trol groups in a lot were fed in the same pen. The num-
ber Scheme used to identify treated and control cattle
Was chanrrred for each lot f calves, blinding observers 0
treatment assignment. All dead cajves were examjned
postmortem (DSM or trained feedyard personnel) to
determine the cause of death.

Outcomes

Outcomes assesseq included average daily gain,
morbidity, relapse morbidity, non-respnders, crude
mortality and BRD mortalrty Crude mortality was de-
fineg asall mortality over the period of the Study, re-
gardless of diagnosis.

Calves were observed daily for srqns of respiratory
disease (depressron lack of rumen fill, and ocular or
nasal disch ard ). Calves classified as morbid had at
least one of these signs anda rectal temperature
>103.5°F. Calves identified as sick were treateq accord-
ing to the standara feedlot treatment protocol indepen-
dent of experrmental treatment grou assr nment.
Personnel res onsiple for assessmento cattle for mor-
bidity were nded to eX{)errmentaI treatment assign-
men ecrfrca reatment protocal for ca Ie
| entrfre as bein srck Was tilmicosin® (4.54 mg/l

wejgnht SU CUt&ﬂGOUS 0X tetrac c|rne
m?ect%on gm ﬁ) d§)W€I tSU cyta:

neousll) and sulfadrmethoxrne m% 55m
Wintravenously on day

BW intravenousl| ondaysZand3oftreatm nt) att
thatbrequrred subsequent treatment were also treated
as ahove

Statistical analysis

Treatment or control grouP within a lot was the
experimental unit, The paired t-test was used to ana-
lyze differences between experimental treatment grourn
for statistical significance with a pair consisting"of the
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?roup wrthrn each ofthe 15 lots. Normality ofdistribu-
lon for each outcome was assessed using the Shapiro-
Wilk normality test. Ifthe data met the assymption of
normaIrtK the data were subjected to the paired t-test,
testing the null hypothesis that the average difference
between Parrs of treatments and controlS is zero (no
treatment effect). |fthe data failed to meet the assump-
tion ofnormality ofdistribution, the data were subJ[ect d
to the nonpar metrrc equivalent of a paired T-test
Wrcxon signed rank test). This also tests the_ null
othesis that the average drfference between pairs of
t eatments and controls is, zerg (1.e., no treatment ef-
fect). If no statisticall sr nrfrcan drfferences Were
ound, the power was ev uae yc cu atrngthemaxr
mum detectable difference usrn%t e study sample size
and standard deviations observed. Alphaas setat 0.05
and beta at 0.20 apriori.h

Results and Discussion

All outcomes measured with the exception of BRD
mortality, were normal g distribyted.  There was a
statistically significant réduction in crude mortality in
the vaccrnate compared to the control cattle (1.99%
versus, 2.91%, P = 0.01; Table 1). This is comPatrble
with frndrngs reported by others.ZII7 Bechiol et a2
reported that ranch calves given a commercially avail-
able P. haemolytica vaccing at the ranch of ofigin at
S rrnIg branding and boostered on arrival at the’ feed-
|ot, of calves that were vaccrnatedwrth this vaccine at
feedlot arrjval and boostered 7 to 10 days, later, had
significantly lower mortality than unva cinated con-
trol calves. Jim et al1repofted that vaccination with
a commercially available”leukotoxin-rich, cell- free P.
haemolytica vaccine reduced overall mortality and mor-
tality due to fibrinous pneumonia, Smrth et all/re-
Borted that intradermal administration of a live

asteurella haemolytrca vaccine resylted in reduced

morbidity and mortality. However, the experimental
unitis not cIearIIy defrned and an exRerrmentaI antibi-
otic was used for BRD treatment, which may have im-
pacted response to treatment,

Conversely, other investigators have reported no

detectable effe to[rvr haem (f' trfca vaccination on mo-
tality. 3131418 Inab ||t}/ to fin rencesrn mortality 1s
common In field trrasre orted In the literature, since

there are genera low t margrnal num ers ofex erl-
mental units and the incidence ofmortal rtY istoo | wto
detect differences between experimentall ¥ reated cattle
and control animals. _ This was the case Tor the reports
cited which did not find detectable differences in'mor-
tality between vaccinated and control groups. The cur-
rent study used an experimental esrgn that was
Intended to reduce the variability between experimen-
tal units, and therefore enhance statistical power. 1t is
interesting that although calves were vaccinated and
boostered"in the reportS cited, hooster vacination did
not seem to affect mortality, as compared to cattle that
were vaccrnated on| on arrrval to the feedyard, as was
done in our study. The particular vaccrne (sed has not
been a predicta erndr ator of mortality, since similar
types orvaccines were used in two reports where differ-
ences were found in crude mortality In one study but
nOtmTthhegrttherZBW Ik lity test suggested that
e. Shapiro-Wilk noymality test suggested tha

the drstrrbutrgn of the drfferen(,yes m Rgfg mortap
might not be normal (P = Wilcoxon Srgned
Rank test suggested atrend (P = 008n) towards reduc-

tion in BRD=attributable mortality in the vaccinated
?roup Only fwo of the studjes crteddrstrn uished be-
Ween crudé (or total) mortality and BRD-specific mor-

tality.. Thorlakson et'alBrepofted drfferences between
experimental treatments in BRD- sf)ecr Ic mortalrt¥
calves vaccinated at feedyard arrjval only had signiti-
cantly lower BRD- sPecrfrc mortality than calves that
were vaccinated at the ranch of origin, but not vacci-
nated on arrival at the feedyard. Jim et alDreported
significant reduction of overall mortality and fibyinous
Pneumonra mortality In calves vaccinated on arrival to
he feedyard ang re- vaccmated 110 5 days post-arrival.
This Is com atrble with the trend reported in the cur-
rent stu Ithough we were unabIe to detect statisti-
|f| ant differences in BRD-specific mortality

This is paradoxrcal in that It would be ex-

Table 1. Health and growth performance of cattle vaccinated once on arrival with commercially available Pas-
teurella haemolytica vaccine.

Treatment Crude mortality ~ BRD mortality ~ Morbidity ~ Relapse morbidity ~ Non-responders ~ ADG (Ib)
Vaccinates 1.99%a 1.33% 21.01% 18.08% 17.28% 3.16
Controls 2.91%b 1.88% 29.04% 19.42% 26.88% 313
Mean delta 1.00% 0.5/% 1.03% 3.11% 2.32% 0.034
Std deviation 1.34 1.37 .18 12.50 5.61 0.15
P= 0.01 0.08 0.61 0.26 0.13 0.40

aibuperscipts that differ within an outcome (column) are significantly different, P<0.05.
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pected that calves vaccinated prior to a substantial chal-
enqe would be more effectively protected than cattle
thal were vaccrnated at the trme of stressful events as-
soclated with arrrva att e feed h/

In ghis study, there were statrstrcally signifi-
cant drfferences ound between vaccrnate an control
groupsrn primary morbidity, rel a se mor | Ith non-re-
ponders or average daily gan | thers have

so farled to detect differences in morbrdrty o averagg

%In IN Mannheimia haemolytrca vaccrnat
calves 185 Amstutz et allreported that aver é;e daily
garn tended to be reduced rn calves vaccinated with a

asteurella spp bivalent bacterin or a Haemophilus
somnus, bacterjn s compgred to unvaccinated control
calves during the first 34 days post -vaccination.1 How-
ever, gains were nearIy identical b% 133 days. Post vac-
cination.  Therefore, Studies whi report differences

early in the feeding period may not e indicative ofclose-
out growth performance. In the current study, only close-

out average daily gain was calculated,

Improved gain in calves vaccinated with_a M.
haemolytica vaccine has alsp.been reported 1 These
authors report that preconditioned ca
cantly greater gain than cattle vaccinated only once on
arrival at the feedyard or unvaccinated control calves.
As mentigned, In the study reported here, cattle were
only vaccinated once op afrival to the feedyard, Fur-
ther investigation would be required to determine the

potential effects on growth rperformance ofprecondrtron-

Ing or revaccination with t vaccrne used In this study.
In cases where vaccine effect on morbidity IS not
detected, such as in the current study, it 1S possible
that case definition for BRD, Is relatively non- sgecrfrc
In other words, cattle identified as bernﬁ marbid
moved from the. pen and treated with antimicrobials

may have infectious or inflammatory processes invgly-

Ing"organ systems other than, or concurrently with,

the resprratory tract. Generally, these cattle are iden-
tifjed by feedyard personnel based on pon- specrfrc clini-

cal i sratherthan respiratory-specifi¢ clinical signs.
This ?s especia Ip true En er Yhepcondrtrons of | argg
scale commercial cattle feeding operations. This could

have substantial rmpact onthe ability to detect experi-

mental treatment effects, since outcomes could be di
|uted with responses that are potentially unrelated to
treatment effect.

Conversely, some investi Ogators have reported re-
duced morbidity in vaccrnate calves.2 In contrast to
the current study, Loan et al2had only 50 experrmental
units per treatment roup AddrtronaIIY calves in this
report were vaccinated 5{3 rior fo weaning and
revaccinated at weaning prior oshrpprngfrom Ténnes-
see to Texas. The case definition is not cléarly described
by the authors. However, observation of much fewer
numbers of cattle by research personnel in contrast to
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ves had signifi-

feed ard personnel in a commercial feedlot setting ma
expl alrn th)e 3rfference In ability to detect treatm gnt e¥
fects as compared to the current stuay.

Interestingly, one mvestrgator reported increased
incid nce ofresprrator %eas(ernp haemol tica-vace|-
nated calves.3 Howevert escription oft he experi-
mental unrt and statistical met ods are unclear.

Whenever a stu pfarls to detect a statistically srsg
nificant difference between treatments as is t e case
In this stud forprrmary morbr rty, relapse morbidity
non- respon ers ang averae daily ?%n LIS Im ortant
to consider the statistical powerofthe study. The ex-
perrmental desiqn 1n this study provided adequate power
0 detect a 1.35% drfference in crude mortality, an 8%
drfferencernprrma(}/mor idity, a 13/odrffere cern re-

Bse morbi |tjy A)drfferencernnon responders and
1 Ib/nead/day difference in average daily gain

Conclusions

A single injection of a Manpheimia haemolytica
bacterin-toxoidaon arrival_at the feedyard srgnrfrcantly
reduced crude mortality. There wereno differences in
BRD-specific mortality, primary morhidity, relapse mor-
bidity, non-responders or average daily gains.

Footnotes
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