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Abstract 

Three-hundred steer calves with clinical signs of 
bovine respiratory disease (BRD) and a rectal tempera
ture of 104°F (40°C) or greater were enrolled in a 56-
day study to evaluate the effect of a 3-, 5- or 7-day 
post-treatment evaluation (PTE) period on therapeutic 
response to tilmicosin. Trial calves (average weight 557 
lb; 253 kg) were purchased from livestock auction mar
kets in Colorado, Kansas, Oklahoma and Wyoming, and 
delivered to the trial site in Wellington, Colorado. Upon 
randomization to a treatment group, tilmicosin was 
administered at 4.55 mg/lb (10 mg/kg) of body weight. 
Three treatment groups were defined by the number of 
days (3, 5 and 7) post-treatment during which they were 
not eligible for retreatment for BRD. 

The 7-day PTE group had a significantly higher 
treatment success rate compared to the 3-day PTE group 
(P = 0.05). The 3-day PTE group had a higher (P < 0.05) 
first relapse rate than the 7-day PTE group, and a higher 
(P < 0.01) second relapse rate than either the 5- or 7-
day PTE groups. There were a total of five BRD-associ
ated mortalities in the study; all occurred within the 
first eight days of the study. 

Results from this trial suggest that a 3-day PTE 
period following tilmicosin administration could result 
in an overestimation of treatment failure rates compared 
to a 7 -PTE period. 

Resume 

Un total de 300 veaux males, montrant des signes 
cliniques relies au complexe respiratoire bovin et une 
temperature rectale excedant 104 °F ( 40°C), ont ete 
inclus dans une etude de 56 jours visant a determiner 
l'effet de la duree de !'evaluation post-traitement (3, 5 
ou 7 jours) sur la reponse therapeutique au tilmicosin. 
Les veaux de l'essai (poids moyen de 557 lb; 253 kg) ont 
ete achetes dans des encans de bovins au Colorado, au 
Kansas, en Oklahoma et au Wyoming et transportes au 
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site de l'essai a Wellington au Colorado. Apres la 
repartition au hasard des individus dans un groupe, le 
tilmicosin a ete administre a la dose de 4.55 mg/lb (10 
mg/kg) de poids vif. Les trois groupes de traitement 
differaient selon la duree de !'evaluation post-traitement 
(3, 5, ou 7 jours) durant laquelle les animaux ne 
pouvaient etre traites de nouveau pour des problemes 
respiratoires. Le taux de succes du traitement etait 
significativement plus eleve dans le groupe avec 
evaluation post-traitement de 7 jours que dans le groupe 
avec evaluation de 3 jours (P = 0.05). Le taux de premiere 
rechute etait significativement plus eleve dans le groupe 
avec evaluation post-traitement de 3 jours que dans le 
groupe avec evaluation de 7 jours (P < 0.05). Le taux de 
seconde rechute etait significativement plus eleve dans 
le groupe avec evaluation post-traitement de 3 jours que 
dans les deux autres groupes (P < 0.01). II y a eu un 
total de cinq mortalites associees au complexe 
respiratoire bovin dans cette etude et toutes ont eu lieu 
dans les huit premiers jours. Les resultats de cette etude 
suggerent qu'une evaluation post-traitement de 3 jours 
suite a !'administration de tilmicosin pourrait entrainer 
une surevaluation du taux d'echec du traitement par 
rapport a une evaluation post-traitement de 7 jours. 

Introduction 

Tilmicosina, a macrolide antibiotic, has been ap
proved in the US for treatment of bovine respiratory 
disease (BRD) caused by Mannheimia haemolytica since 
1992. Pharmacokinetic research has demonstrated that 
bovine alveolar macrophages and neutrophil concentra
tions of tilmicosin are maintained above therapeutic 
levels for the majority of M. haemolytica isolates for up 
to seven to 10 days. 1•2 Intracellular accumulation of 
macrolide antibiotics within alveolar macrophages and 
neutrophils of cattle enhances the bactericidal capabili
ties of these inflammatory cells.3 Additionally, increased 
concentrations of tilmicosin at sites of localized infec
tion, such as diseased or even consolidated lung tissue, 
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are associated with the ability of phagocytic cells to ac
cumulate tilmicosin, and then serve to transport the 
molecule to the infection site. 4•5 The presence of 
tilmicosin greater than minimum inhibitory concentra
tion (MIC) for M. haemolytica within these phagocytic 
cells may account for a prolonged duration of efficacy. 6•

7 

Numerous US studies8-11 have been conducted to 
evaluate the therapeutic response of calves treated with 
tilmicosin for BRD. However, no studies have been pub
lished that evaluate the effect of various BRD post-treat
ment evaluation (PTE) periods for tilmicosin-treated 
calves. The objective of this trial was to compare the 
effect of 3-, 5- and 7-day PTE periods on therapeutic 
outcomes in calves treated for BRD with tilmicosin. 

Materials and Methods 

Experimental design 
During November 2004, 628 English and Conti

nental crossbred steer calves, with a body weight range 
of 402 to 706 lb (183 to 321 kg), were purchased from 
livestock auction markets in Colorado, Kansas, Okla
homa and Wyoming, and delivered to the trial site in 
Wellington, Colorado. Mean pre-shipment and post-ship
ment weights were 572 and 557 lb (260 and 253 kg)/hd, 
respectively. Within 24 hours after arrival, all calves 
were processed and administered a modified live virus 
IBR, BVD, PI3 and BRSV'h vaccine, treated for internal 
and external parasitesc, administered a growth pro~ot
ing implantd and individually identified with uniquely 
numbered ear tags. Following processing the calves were 
placed in dirt-floored pens for observation in groups of 
approximately 25 head. 

Calves were observed daily for clinical signs of BRD 
by personnel that were blinded to treatment group. 
Calves observed with a Clinical Illness Score (CIS) of 2 
or more (Table 1) were removed from their initial obser
vation pens and taken to the on-site treatment area for 
rectal temperature evaluation. Calves with a rectal tem
perature <104.0°F (40°C) were returned to their obser
vation pens, while those with a rectal temperature of 
~104.0°F were weighed and randomly assigned to one 
of three treatment groups. Treatment assignment was 
completed within five days. Upon randomization to one 
of three treatment groups, tilmicosin was administered 
(Day 0) to all calves by subcutaneous injection in the 
left neck at 4.55 mg/lb (10 mg/kg) of body weight (1.5 
mL/cwt). Treatment response was evaluated based on 
guidelines described in Table 2. Ear-notch samples from 
all trial calves were collected and submitted to the Uni
versity of Nebraska Diagnostic Laboratory for determi
nation of persistent infection with bovine viral diarrhea 
virus (BVDV) via immunohistochemistry staining. The 
three treatment groups were defined by the number of 
days (3, 5 and 7) post-treatment during which they were 
ineligible for retreatment for BRD. Treated calves were 
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Table 1. Clinical Illness Score (CIS). 

Clinical Score Description Clinical Appearance 

1 Normal No abnormal clinical 
signs. 

2 Slightly Ill Mildly abnormal character 
of respiration. Dyspnea 
may be combined with 
some depression, 
gauntness, nasal and/or 
ocular discharges. 
Hair coat may be rough. 

3 Moderately Ill Moderately abnormal 
character or respiration. 
Noticeable dyspnea, 
gauntness, depression, 
and nasal and/or ocular 
discharges. 
Hair coat may be rough. 

4 Severely Ill Severely abnormal 
character of respiration. 
Pronounced dyspnea, 
depression and gauntness. 
Nasal and/or ocular 
discharges. 
Hair coat may be rough. 

5 Moribund Down and at the point of 
death. 
Mouth breathing. 

placed into 10-head pens by assigned treatment group. 
The average initial body weight and rectal temperature 
ofthe study animals were 549 lb (249.5 kg) and 105.0°F 
(40.5°C), respectively. 

Following their respective PTE periods of 3, 5 or 7 
days, calves showing clinical signs ofBRD (CIS~2), and 
with rectal temperatures ~104.0°F, were considered a 
treatment failure and treated with enrofloxacine at 5.0 
mg/lb (11 mg/kg) body weight (5.0 mL/cwt). Calves with 
a CIS ~2 and a rectal temperature <104.0°F were not 
considered a treatment failure, and were returned to 
their trial pen with no additional therapy. Calves were 
fed a flaked-corn-based diet typical for finishing cattle. 
The ration was formulated to meet or exceed National 
Research Council requirements, and was fed ad libitum. 
The diet contained monensinr and tylosing at approved 
levels throughout the study. Dry matter consumption 
on a pen basis was calculated from recorded daily feed 
offerings. 

Necropsy examinations were performed on all mor
talities, and classified as either BRD or non-BRD mor
talities. 

Trial observations included collection and record
ing of CIS and rectal body temperature at initial treat
ment, and at conclusion of the PTE period for each 
treatment group. Individual body weights were obtained 
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Table 2. Treatment-outcome categories. 

Treatment response 
description Definition 

Treatment success An animal with improved CIS and 
body temperature ( <104.0°F) at 
completion of the PTE period, and 
not meeting the case definition for 
BRD within 21 days of receiving 
initial antibiotic therapy. 

Treatment failure An animal at completion of the PTE 
with a greater CIS than at day 0; 
has a CIS ~2 and a rectal 
temperature ~104.0°F (40°C); 
OR 
An animal observed with severe 
signs of BRD (CIS~4) or dies, and 
the illness was determined to be due 
to BRD prior to the end of the PTE. 

Relapse An animal considered recovered 
(improved CIS and body 
temperature) at completion of the 
PTE, but is observed with signs of 
BRD (CIS~2), has a rectal 
temperature ~104.0°F (40°C) 
between the end of the PTE but s21 
days from the initial antibiotic 
therapy. 

Second relapse An animal meeting the case 
definition for BRD between days 3 
and 21 following second antibiotic 
therapy. 

New episode An animal observed with signs of 
BRD (CIS ~2) and has a rectal 
temperature ~104.0°F (40°C) >21 
days following the previous therapy. 

for each calf at the start of the trial, at Day 28 and at 
completion of the study (Day 56). 

Statistical analysis 
Changes in initial to post-treatment CIS, body tem

perature and performance data were analyzed using 
analysis of variance (AN OVA) techniques with Proc GLM 
in SAS (Statistical Analysis System, SAS Institute, Inc.) 
in a model that included treatment, replication and ex
perimental error as sources of variation. Mean separa
tions were compared using the PDIFF option in the 
least-squares-means statement in Proc GLM. Pen was 
the experimental unit for all analyses. 

Results and Discussion 

Health effects of 3-, 5-, and 7-day PTE periods fol
lowing treatment of BRD with tilmicosin are reported 
in Table 3. Calves in the 7-day PTE group had a signifi
cantly higher treatment success rate than calves in the 

SUMMER, 2006 

3-day PTE group (P=0.05). There were no statistical dif
ferences between the three groups for treatment fail
ures. Calves in the 3-day PTE group had a higher 
(P<0.05) first relapse rate than calves in the 7-day PTE 
group. However, the overall treatment effect across all 
treatments was not statistically different (P=0.12). Fur
ther, calves in the 3-day PTE group had a higher (P<0.05) 
second relapse rate than calves in the 5- or 7-day PTE 
groups, and the overall treatment effect across treat
ments was different (P=0.01). There were no differences 
in the number of new episodes among treatments. All 
animals removed prior to the end of their 21-day evalu
ation period were non-BRD removals, and were excluded 
from the study. 

Mean temperature of calves in the 7-day PTE group 
tended to be lower than that of the 5-day PTE group at 
the end of their respective evaluation periods (P=0.07), 
but was similar to the mean temperature of calves in the 
3-day PTE group. There were no significant differences 
in the CIS values of any of the groups taken on their 
respective post-treatment evaluation days (Table 3). 

Laboratory analysis of ear notches determined that 
no calves were persistently infected with BVDV 

Although there was no difference among treat
ments in the treatment failure rate or the first relapse 
rate, the improved treatment success in the 7-day PTE 
group compared to the 3-day PTE group suggests a dif
ference in cumulative failure and relapse rates between 
these two groups is likely. Results from this study indi
cate premature evaluation oftilmicosin-treated animals 
may result in an overestimation of the treatment fail
ure and relapse rates in cattle treated with tilmicosin 
and evaluated for BRD therapy outcome at three days 
post-treatment. 

There were no differences (P=0.63) among treat
ments for total body weight gain, average daily gain 
(ADG), dry matter (DM) intake or feed efficiency for the 
0 to 28 day and O to 56 day trial periods (Table 4). 

Conclusions 

This study compared the relative aggressiveness 
of BRD therapy evaluation based on a 3-, 5-, or 7-day 
PTE period following treatment with tilmicosin. Peri
odic clinical illness scores (data not shown) and rectal 
temperatures suggest that tilmicosin-treated cattle ap
pear similar between three and seven days post-treat
ment, thus complicating the differentiation of cattle that 
are adequately recovering from those that are not. A 7-
day post-treatment evaluation period following treat
ment with tilmicosin resulted in a higher treatment 
success rate when compared to a 3-day PTE period, while 
BRD death loss was not affected. While no conclusion 
can be made on the mortality outcome by increasing 
post-treatment evaluation period, early (Day 3) evalua
tion of tilmicosin-treated cattle could result in a per-
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Table 3. Effect of post-treatment evaluation period (PTE) on health response of calves treated for BRD with 
tilmicosin. 

Post-treatment evaluation period Overall PTE 
period P-value Item 3-day 

No. pens 10 
No. head 97* 

Treatment success, % 67.9a 
Treatment failure, % 12.6 
Relapse, % 19.6a 
Second relapse, % 9.3a 
New respiratory episode, % 2.1 
BRD mortality, % 2.0 
Other mortality, % 1.0 

No. removals <21 days 3 
No. removals >21 days 3 

Initial temperature, °F 104.9 
Temperature, °F**** 103.Ph 

ahDifferent superscripts in the same row differ Ps.05 

5-day 

10 
96** 

73.Qab 
14.5 

12.5ab 
I.Oh 
4.0 
3.0 
0.0 

4 
3 

105.0 
103.6a 

7-day 

10 
98*** 

86.9h 
8.1 
5.Qb 
0.0h 
1.1 
0.0 
0.0 

2 
2 

104.9 
102.4h 

0.05 
0.54 
0.12 
0.01 
0.62 
0.26 
0.39 

0.21 
0.07 

*Three removals before 21 days: (2 infectious pododermititis, 1 coccidiosis) 
**Four removals before 21 days: (4 infectious pododermititis) 
***Two removals before 21 days (2 infectious pododermititis) 
****Temperature at the end of evaluation period. 

Table 4. Effect of post-treatment evaluation period (PTE) on performance of calves treated for BRD with tilmicosin.* 

Post-treatment evaluation period Overall PTE 
period P-value Item 

No. pens 

Initial weight, lb 

Day 0-28 
Average weight gain, lb 
Average daily gain, lb 
DM intake, lb 
Feed/gain 

Day 0-56 
Average weight gain, lb 
Average daily gain, lb 
DM intake, lb 
Feed/gain 

'Values expressed on a "deads out" basis. 

3-day 

10 

550.8 

107.5 
3.84 
12.29 
3.24 

228.0 
4.07 
14.47 
3.57 

ceived higher treatment failure rate, resulting in un
necessary retreatment of some cattle for BRD, thereby 
increasing overall BRD treatment costs. 

Endnotes 

a Micotil®, ElancoAnimal Health, Greenfield, IN 46140. 
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5-day 

10 

548.6 

112.1 
4.00 
12.51 
3.14 

230.1 
4.11 

14.67 
3.61 

7-day 

10 

545.0 

107.4 
3.83 
12.24 
3.23 

224.6 
4.01 
14.21 
3.57 

0.63 
0.63 
0.84 
0.77 

0.84 
0.84 
0.70 
0.96 

b Bovishield® 4, Pfizer Animal Health, New York, NY 
10017. 
c Ivomec® Pour-On, Merial, Inc. , Duluth, GA 30096. 
a Synovex® Choice, Fort Dodge Animal Health, Fort 
Dodge, IA 50501. 
e Baytril® 100, Bayer Animal Health, Shawnee Mission, 
KS 66216. 
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r Rumensin®, Elanco Animal Health, Greenfield, IN 
46140. 
g Tylan®, Elanco Animal Health, Greenfield, IN 46140. 
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Regarding Micotil 
Micotil is to be used by, or on the order of, a li

censed veterinarian. For cattle, inject subcutaneously. 
Intravenous use in cattle will be fatal. Do not use in 
female dairy cattle 20 months of age or older. Use in 
lactating dairy cattle may cause milk residues. See la
bel for complete use information, including human warn
ings. Always use proper drug handling procedures to 
avoid accidental self-injection. 

Advise your clients on the safe handling and use 
of all injectable products prior to administration. 
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2005 AABP Amstutz Scholarship Donors 

The AABP Amstutz Scholarship Committee wants to expresses our appreciations to individuals who 
contribute to the AABP Amstutz Scholarship Fund. As of the 2005 AABP meeting in Salt Lake City our 
organization has awarded 147 scholarships, for a total of $213,000 since the first were presented in 1996. 
At the 2005 meeting AABP recognized 22 new scholarship recipients each receiving a $1500. 

The sources of funds for these awards are individual AABP member contributions and a generous annual 
contribution from the Eli Lilly Foundation through Elanco Animal Health. In addition in 2005 we 
received generous contributions form a number of other commercial and educational organizations 
including Merial Ltd., Novartis, Bayer, Ft. Dodge, Multimin USA, Inc., Dairy Quality Assurance, 
McCormick, National Mastitis Council, Ohio State University, Berry College, Educational Concepts, and 
the North American Veterinary Conference. Many of the individual and organizational contributions 
given in 2005 were in the loving memory of our former Executive Vice President, Dr. James Jarrett. 

As well as those previously mentioned the AABP Board of Directors, Officers, and the AABP Amstutz 
Scholarship Committee wish to thank the members listed below for their contributions during calendar 
year 2005. If you made a monetary contribution to the Scholarship Fund during 2005 and your name 
does not appear on this list please inform me or the AABP office at 1-800-COW AABP. 

Again, thank you for your support. 

David McClary, Chairman AABP Amstutz Scholarship Committee 

SUMMER, 2006 101 



2005 Individual Member Contributors to the AABP Amstutz Scholarship Fund 
(Q) 

Catherine A. Alinovi J. Ewen Ferguson Michael D. Lunsford Jerome D. Rusch n 
L. C. Allenstein Betty Fincher Robert Macarthur David K. Salava 0 

'"'O 
Ricky R. Allison James G. Floyd, Jr. Roger Mahr Roger Saltman '-< 

'"i 
Stefano Allodi Ruthie Franczek Jacob Malmo Lawrence Samples 

...... 
(JQ 

Kent Ames James Furman Alessandra Martinez Donald Sanders ~ 
..-+-

Harold Amstutz Marino I. Garcia-Crespo Fiona Maunsell Patty Scharko > 
David Anderson Charles E. Gardner Lyle Mattson John Schnackel 8 

(D 

Michael Anderson William S. Gardner John Mayer Dr. Scott '"i ...... 
Gordon A. Atkins Brandon Gayler Gary McArthur James Sears 

(") 
~ 

Tom Bailey Roland Giger David G. McClary Gene Sellick ~ 

> Robert (Bo) Bamberg Ronald E. Gill Jakob Malmo Donald Settergren 00 

Bruce Beachnau Reilly Glore Doug Martin Hal R. Sinclair 
00 
0 

Bonnie Beaver Joe and Kathy Gloyd David McCrystle Patrick Skipton 
(") ...... 

Austin Belschner Gianni Gnemmi Kerry McGehee Steve A. Smalley a ...... 
Marty Bennett Richard Grambow George V. McKenna Jr. Robert Smith 

0 
~ 

J. Rand Bergstrom Dale Grotelueschen Mike McN ally Joseph H. Snyder 0 
1-i; 

Larry D. Berry Fredy Rolando Guerrero Rich Meiring Steven Sarden to 
Steven L. Berry Walter Guterbock Matt Michel Ma:rk Spire 0 

< Gerald Bertoldo Richard Guthrie Charles Milam Jeff and Susan Steele ...... 
~ 

Ruth Blauweikel Ralph Haggerty Robert B. Miller Keith Sterner (D 

Mary Bochino Lisa Halbert Timothy J. Miller Jon Stowater ~ 
'"i 

Michael Bolton David G. Hamilton Douglas Milner Samuel Strahm ~ 
(") 
..-+-

Emile Bouchard Sharon Hamner Margaret A. Minch Dale C. Streams ...... 
..-+-...... 

Bovine Services Hong-Ryal Han Eilene Minnix Darcie Stolz 0 
~ 

Anthony Branca Harrington Benefit Svc. Hilda Mitchell Shaun Sweiger (D 
'"i 

Douglas Braun Nathan Harvey Jean Moreau Wade Taylor 00 

John Brockett Ed Henderson Dawn Morin Mark Thomas 0 
'"'O 

Hubert Buer Thomas Herdt Shiro Miyoshi Belinda Thompson (D 

William Burdett Paul Herr Kenneth Mullis Roger Thomson 
~ 
~ 

Robert Bushnell Jonathan Hess Andrea Musser Walter K. Trambauer (") 
(") 

David Byers Kasuo Hirayama Joseph A. N ebzydoski H. Theodore Trimmer (D 
00 

Melanie Caldwell Kevin Hoogendoorn Ian Norris Abe Trone 00 

0.. 
Christine Camann John L. Hyatt Dan H. Norton Jennifer P. Troutt ...... 

00 

Emil Calvet Capdevila Simon Kenyon Ir adj N owrouziem H. Fred Troutt 
..-+-
'"i ...... 

Kenneth L. Cato Briton Kilbourne Daryl Nydam Tom R. Troxel cr' 
I= 

Fernando Cavazos Rebecca S. Kirkconnell J. T. O'Brien & Asoc. Brian Upper ..-+-...... 
0 

Rodney K. Chapman Mark Kirkpatrick Kenneth O'Hanlon David Van Metre p 
Joseph Clark Wolfgang Klee Timothy W.J. Olchowy James Ver Steeg 
William H. Clark Charles Knecht Melanie A. Parker Veterinary Res. Consult. 
Joanne Clevenger Lloyd Knight Willis Parker Services 
Wendell Cole Fred W. Koning Penelope S Penny Sarah Wagner 
Julian Cosper Ben Konishi Scott Pertzburn Thomas E. Wakefield 
Country Anim. Hosp. Michelle Kopcha Willis Pfaff Jodi Wallace 
Countryside Vet. Clinic Richard C. Koritansky Peter Plate John W. Walters 
L. Mac Cropsey Thomas D. Kuhn Dave Priegel Duanne S. Walton 
John and Laurie Day Daniel J. Kullot Alberto Quintana Gary D. Warner 
Carolyn Deegan Marcia S. Labor Laura Raymond George E. Washington 
Leslie DeGroff Norman A. LaFaunce Jennifer Rediske Phillip A. Washington 
Art Donovan Jeffrey Lakritz David W. Reeson James Wasson 
Karen L. Dowds P. Alan Langill Elizabeth Reid Leon Weaver 
Gustavo Lastra Duran Mario Lefort Leslie Reiser Heather Bessoff White 
Steve Eicker Terry Lehenbauer Andreas Richter Mike Whitehair 
Richard L. Ernsberger Randy D. Leska Van B. Ricketts Steven E. Wikse 
Ronald W. Erskine Steven R. Levan Martha Lou Riddle Richard Wilkes 
Jennifer Ewoldt Howard Levine Glenn Rogers Stephen B. Woolly 
Virginia Fajt James D. Lillard, Jr. Barny Ross Karen Wylie 
Peter W. Farin Yon M. Lindborg Dennis Ross Robert Zinnikas 
Jean Feldman Randhal Lothrop Gary Rupp 

102 THE BOVINE PRACTITIONER-VOL. 40, NO. 2 
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It's Not 
Too Late 
To Vaccinate! 
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Too many cattlemen have experienced pinkeye's contagious disease ~ 
spread following antibiotic treatment of infected calves. Outbreaks ~ 
can occur multiple times in summer months. Pinkeye is simply not ~ 
yet under control. &. 

There's an easier way .. . MAXI/GUARD® Pinkeye Single Dose can be[ 
administered to the herd simultaneously with your 1st antibiotic g· 
treatment to ensure that you treat only once. Immunize with · 
MAXI/GUARD®when administering antibiotics and stop the 
contagious spread and need for further treatments. 

A 2ml subcutaneous dose of MAXI/GUARD®provides the highest 
protection and broadest disease strain coverage available. It 
shortens the outbreak duration and reduces eye damage. Decreased 
scarification means reduced blindness and higher profits from 
market cattle. 

A strong safety record, minimal injection site reactions and ease of 
syringeability make it a smart choice to control outbreaks. 

New Single Dose Protection increases your convenience and lowers 
disease control costs. 

lrs the Smart Way to Control Summer Pinkeye Outbreaks. 

m 
BIOLOGICAL 
lABORATORY 

Addison Biological Laboratory, Inc. 
507 North Cleveland Avenue 
Fayette, Missouri 65248 USA 
800-331-2530 
www.addisonlabs.com 
info@addisonlabs.com 
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