MERCK ANIMAL HEALTH

TECHNICAL BULLETIN
Determination of the pulmonary response
following Mannheimia haemolytica challenge
10 days after administration of tildipirosin,
tulathromycin, or saline
David E. Amrine, DVM; Brad J. White, DVM, MS;
Robert Larson, DVM, PhD; Derek A. Mosier, DVM, PhD
Journal of Animal Science 2014.92:311-319
Bovine respiratory disease (BRD) causes significant economic and production losses in the feedlot industry. While
it is a multifactorial disease, Mannheimia haemolytica
(MH) is considered to be the predominant bacterial pathogen associated with BRD. The administration of antibiotics to calves at risk of developing BRD at feedlot arrival is
frequently used to reduce subsequent disease and further
treatments in the early feeding period. Stressors such as
shipping, processing, commingling and feed changes increase the risk of BRD. Macrolide antibiotics are suited
for on-arrival use because of their concentration in lung
tissue, spectrum of activity and duration.
This study was conducted to evaluate the efficacy of two
macrolide antibiotics, tildipirosin (Zuprevo) and tulathromycin (Draxxin) on mitigation of pulmonary lesions in
calves challenged with Mannheimia haemolytica 10-days
post-treatment.

Materials and Methods
• Thirty-three cross-breed heifer calves, average weight 391 lb.
• Random allocation to block and treatment
• Heifers within each block received Mannheimia
haemolytica (MH) challenge 10 days following
treatment.   MH was delivered endoscopically into the
accessory lobe of the lung.
• Calves were housed in individual indoor stalls for 3 days
post-challenge.
• Clinical illness scores, respiration quality scores,
appetite scores and injection site reactions were
recorded on all calves from Day 0 through Day 13.

SUMMARY
• Treatment with Zuprevo was effective
in minimizing Mannheimia haemolytica
infection in this challenge model.
• Heifer calves treated with Zuprevo 10
days prior to challenge had less lung
damage and fewer clinical signs of
illness than heifers treated with Draxxin
or Saline.
• Zuprevo’s clinical efficacy, duration and
bactericidal activity were demonstrated
in this study.
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• Rectal temperature scores were measured once daily
from Day 8 through Day 13.
• Heifers were euthanized, necropsied, and lung lesions
evaluated on Day 13.
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Results
Clinical Signs
The probability of receiving abnormal clinical illness scores,
appetite scores and respiratory scores in the post-challenge
period was lower (P<0.05) in Zuprevo-treated heifers
compared to the Draxxin- and Saline-treated heifers.
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Lung Lesions

Bacteriology

Lungs were visually observed and palpated.  The percent
consolidation of each lobe was estimated; the percent
total lung involvement was calculated.

The MH strain used in the challenge had been isolated
from a field case of bovine respiratory disease and
previously found to be susceptible to macrolides (Kansas
State Veterinary Diagnostic Laboratory).
At post mortem, Mannheimia sp. was recovered in
100% of the Saline and Draxxin treated heifers; and in
25% of the Zuprevo-treated heifers.

The pulmonary lesion scores (percentage of affected
lung) ranged from 3.3% to 39.8% for all heifers.  Eleven of
the 12 Zuprevo-treated heifers had lungs with less than
10% lesions.  Zuprevo-treated heifers had lower (P<0.05)
lung lesion scores when compared to the Draxxin and
the Saline treated heifers.   Lung weight expressed as a
percentage of body weight was lower (P<0.05) in Zuprevo
treated heifers compared to the Draxxin and Saline
treated heifers.
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CONCLUSION
In this study, the timing of the MH challenge represented
a typical period for disease outbreak in newly arrived
feedlot cattle. The challenge model provided opportunity
to compare the efficacy of two macrolides without
confounding factors. Zuprevo was more effective at
reducing the probability of clinical illness signs and
reducing lung lesions than Draxxin (P<0.05) when
administered 10 days prior to Mannheimia haemolytica
challenge.
This study demonstrated the efficacy of metaphylactic
treatment of Zuprevo, the duration of activity, and the
bactericidal activity.
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Distribution of treatment groups by lung lesions
Above: The box diagram represents the distribution, while the small
black line in each group represents the mean of the group.   Each dot
represents an animal. There is one outlier in the Zuprevo group that
pulled the mean out of the box. This is representative of a good challenge
model in that it was successful in inducing pneumonia. Zuprevo was
not 100% efficacious in all animals; however, it was better than both
Saline and Draxxin in minimizing lung lesions.
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