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Effect of mass medication with
antibiotics at feedlot entry on the
health and growth rate of cattle
destined for the Australian domestic
market

PMV CUSACK
Australian Livestock Production Services, 102 Darling Street, Cowra, New South Wales
2794

Objective To examine the effectiveness of mass medication with long acting antibi-
otics at feedlot entry on lot-fed Australian domestic cattle during a period of high risk for
bovine respiratory disease (BRD). 

Design Systematic allocation at feedlot entry of tilmicosin, long acting oxytetracy-
cline or no antibiotic treatment, to cattle lot fed for the Australian domestic market.
Comparisons of growth rate, disease occurrence and mortality were made between the
groups at the conclusion of the feeding period.

Results Cattle medicated with tilmicosin at 10 mg/kg body weight on entry to the
feedlot grew 0.08 kg/d faster than cattle medicated with oxytetracycline at 20 mg/kg
body weight and non-medicated cattle. There was no significant difference in growth
rate between oxytetracycline medicated cattle and cattle not medicated with antibiotic at
feedlot entry. Cattle medicated with tilmicosin at feedlot entry had 8 fewer cases of
disease per 100 animals compared with cattle not medicated with antibiotic at feedlot
entry. There was no significant difference in disease occurrence between oxytetracy-
cline medicated cattle and those not medicated with antibiotic at feedlot entry. 

Conclusion Mass medication with tilmicosin at feedlot entry of cattle destined for the
Australian domestic market may be used to reduce disease occurrence and increase
growth rate during periods of high risk for BRD. 
Aust Vet J 2004;82:154-156

BRD Bovine respiratory disease

Surveys of Australian feedlots in 1991 and 2001 have shown that BRD is the most
important disease of feedlot cattle in Australia.1,2 A large number of North American
studies have assessed the effectiveness of the mass administration of injectable antimi-

crobials on the occurrence of BRD. A reduction in the ocurrence of BRD has been found
in response to administration to all cattle at feedlot entry of benzathine penicillin,3 oxyte-
tracycline,4-6 sulfadimethoxine4 and tilmicosin.7-9 In addition to a reduction in the occur-
rence of BRD, cattle mass medicated with tilmicosin have also shown improved growth
rate.8-10 Meta-analysis has shown that parenteral mass medication with long-acting oxyte-
tracycline or tilmicosin on feedlot arrival can significantly reduce the occurrence of BRD
in feedlot cattle.11 However, the authors also concluded that data on the effects of mass
medication on mortality rate and growth rate were unreliable. Furthermore, variable
results from mass medication are consistent with the multifactorial nature of BRD.12 The
purpose of this study was to evaluate the effectiveness of mass medication at feedlot entry
using oxytetracycline or tilmicosin in reducing losses from BRD in the form of morbidity,
mortality and growth rate, on an Australian feedlot during a period of high risk for BRD. 

Materials and methods
Location and timing
The study was done in a commercial feedlot in southern Queensland of 7000 head
capacity during autumn 2001. The previous decade of feedlot data showed autumn to be
the period of highest risk for BRD.
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Animals
Six hundred and thirty mixed breed beef cattle
weighing approximately 302 kg were purchased
through saleyards within a 500 km radius of the
feedlot. Time from arrival at the feedlot to entry
processing varied from 1 to 4 days. The cattle were
systematically allocated to treatments sequentially
as they were processed through the crush at feedlot
entry. The treatments were: oxytetracycline 200
mg/mL (Bivatop®; Boehringer Ingelheim, North
Ryde, Sydney) at 20 mg/kg body weight by subcu-
taneous injection; tilmicosin 300 mg/mL
(Micotil®; Elanco Animal Health, West Ryde,
Sydney) at 10 mg/kg body weight by subcutaneous
injection; and no antibiotic treatment. At feedlot
entry, all animals were vaccinated against clostridial
diseases, a macrocyclic lactone anthelmintic drench
and a hormonal growth promotant were adminis-
tered, and individually numbered ear-tags were
applied. The medications were recorded against
individual animal ear-tag numbers using a code so
that feedlot staff were unaware of which medication
group cattle were allocated to. The different treat-
ments were distributed across three pens, each pen
having 210 animals, and each pen containing approximately
equal numbers of animals from each treatment group. There were
211 cattle medicated with tilmicosin at feedlot entry, 210
medicated with oxytetracycline at feedlot entry and 209 not
medicated with antibiotic. The cattle were fed commercial feedlot
diets for the duration of the trial, which was approximately 73
days. The trial concluded with the slaughter of the cattle.

Measurements
The occurrence of all diseases and deaths, the number of days on
feed and average daily gain were recorded. Disease occurrence was
a measure of all cattle identified as requiring treatment by the
feedlot animal health staff in consultation with the feedlot veteri-
narian. A diagnosis of BRD was based on the absence of clinical
signs referable to systems other than the respiratory system, and
two or more of the clinical signs of dyspnoea, nasal and/or oral
discharge, lethargy and inappetance. The number of days on feed
at the time of initial treatment for BRD was noted on the treat-
ment records. Average daily gain was calculated from individual
feedlot entry weight, after at least 24 h access to feed and water,
and individual exit weight at the conclusion of the feeding period
within 1 week of slaughter. 

Statistical analysis
The occurrence of disease and mortality were categorical binomial
data and were analysed with a chi square goodness of fit test. The
other measurements were normally distributed and were analysed
with analysis of variance. The growth rate data do not include
cattle that died during the trial but the mortality and treatment
data include all cattle entered in the trial. The analysis was done
with Statistix version 7 (Analytical Software, PO Box 12185,
Tallahassee, Florida 32317).

Results
There was no significant difference in entry weights between
cattle medicated with oxytetracycline, cattle medicated with tilmi-
cosin and cattle not medicated with antibiotic (302 kg, 303 kg
and 302 kg respectively, P = 0.64). 

The comparisons between the groups are presented in Table 1.

Cattle mass medicated with tilmicosin had significantly fewer
treatments for all illnesses (P = 0.0004) and BRD specifically (P =
0.0001), compared with cattle not given antibiotic at feedlot
entry and compared with cattle mass medicated with oxytetracy-
line (P = 0.004). There was no significant difference in treatments
for all diseases (P = 0.47) and treatments for BRD (P = 0.26)
between oxytetracycline treated cattle and cattle not given antibi-
otic at feedlot entry. The mean number of days on feed at which
cattle were initially treated for BRD was numerically higher for
cattle mass medicated with tilmicosin but this was not statistically
significant (P = 0.78). Mortality rates between the groups did not
differ significantly (P = 0.91). 

The cattle treated with tilmicosin at feedlot entry had a signifi-
cantly higher mean daily body weight gain than cattle not
medicated with antibiotic at feedlot entry (P = 0.03) and cattle
medicated with oxytetracycline at feedlot entry (P = 0.05). There
was no significant difference in weight gain between cattle
medicated with oxytetracycline and the non-medicated group.

Cattle that were not identified as showing clinical signs of disease
warranting treatment by the feedlot staff had a significantly
higher growth rate than cattle that were treated (1.64 kg/animal/d
versus 1.18 kg/animal/d, P < 0.001). 

In summary, cattle medicated with tilmicosin at feedlot entry had
a growth rate advantage of 0.08 kg/animal/d and an occurrence of
disease that was lower by 8 cases per 100 animals compared with
animals not medicated with an antibiotic at feedlot entry.

Discussion
It is unclear why mass medication with tilmicosin was associated
with significant improvements in health and growth while mass
medication with oxytetracycline was not. Contrary to the findings
of North American laboratories, negligible resistance to oxytetra-
cycline or tilmicosin has been recorded with isolates of
Mannheimia haemolytica and Pasteurella multocida from cases of
BRD in Australia.12

Table 1. Comparison of occurrence of disease and growth rate in cattle medicated at
feedlot entry with either oxytetracycline, tilmicosin or no antibiotic. 

Entry medication

No antibiotic Oxytetracycline Tilmicosin
Variable (20 mg/kg) (10 mg/kg)

No. at feedlot entry 209 210 211

No. at completion of 205 206 208
feeding period

Feeding period (days) 73 ± 0.9 74 ± 1 73 ± 1

No. cases of disease 19 15 3
(cases per 100 animals) (9.1 ± 0.02)A (7.1 ± 0.02)A (1.4 ± 0.008)B

No. initial cases of BRD 19 13 2
(cases per 100 animals) (9.1 ± 0.02)A (6.2 ± 0.02)A (1.0 ± 0.007)B

Mean days on feed at initial 31.5 ± 3.2 30.8 ± 2.5 37.5 ± 16.5
time of treatment for BRD

Mortality 4 4 3
(deaths per 100 animals) (1.9 ± 0.009) (1.9 ± 0.009) (1.4 ± 0.008)

Average daily gain 1.59 ± 0.03A 1.59 ± 0.03A 1.67 ± 0.03B

(kg/animal/d)

Values with different superscripts differ significantly (P < 0.05).
Values in parentheses are mean ± SE.
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constantly changing. However, feedlot advisers can use the
production data from this trial to assess the profitability of mass
medication under current costs and returns. Further, under the
economic conditions current during this trial, the production
benefits from mass medication with tilmicosin resulted in a profit. 

Acknowledgments
Thanks to Elanco Animal Health and Boehringer Ingelheim for
providing the antibiotics used in this study. 

References
1. Dunn SE, Godwin J, Hoare RJT, Kirkland PD. Diseases of feedlot cattle. Final
Report to the Meat Research Corporation of Australia. (now Meat and Livestock
Australia). Project DAN.064. 1991.
2. Ausvet Animal Health Services. Survey of Feedlot Diseases in Australia 2001.
Final Report to Meat and Livestock Australia Ltd. 2001.
3. King NB, Edgington BH, Ferguson LC et al. Preliminary results in the control
and treatment of shipping fever complex in beef cattle. J Am Vet Med Assoc
1955;127:320-323.
4. Lofgreen GP. Mass medication in reducing shipping fever-bovine respiratory
disease complex in highly stressed calves. J Anim Sci 1983;56:529-536.
5. Harland RJ, Jim GK, Guichon PT, Townsend HGG, Janzen ED. Efficacy of
parenteral antibiotics for disease prophylaxis in feedlot calves. Can Vet J
1991;32:163-168.
6. Van Donkersgoed J, Janzen ED, Potter AA, Harland RJ. The occurrence of
Haemophilus somnus in feedlot calves and its control by postarrival mass medica-
tion. Can Vet J 1994;35:573-580.
7. Schumann FJ, Janzen ED, McKinnon JJ. Prophylactic tilmicosin medication of
feedlot calves at arrival. Can Vet J 1990;31:285-288.
8. Schumann FJ, Janzen ED, McKinnon JJ. Prophylactic medication of feedlot
calves with tilmicosin. Vet Record 1991;128:278-280.
9. Galyean ML, Gunter SA, Malcolm-Callis KF. Effects of arrival medication with
tilmicosin phosphate on health and performance of newly received beef cattle. J
Anim Sci 1995;73:1219-1226.
10. Janzen ED, McManus RF. Observations on the use of a long-acting oxytetra-
cycline for in-contact prophylaxis of undifferentiated bovine respiratory disease in
feedlot steers under Canandian conditions. Bovine Pract 1980;(15):87-90.
11. Van Donkersgoed J. Meta-analysis of field trials of antimicrobial mass medica-
tion for prophylaxis of bovine respiratory disease in feedlot cattle. Can Vet J
1992;33:786-795.
12. Cusack PMV, McMeniman N, Lean IJ. The medicine and epidemiology of
bovine respiratory disease complex in feedlots. Aust Vet J 2003;81:480-487.
13. Bryson DG. Calf pneumonia. Vet Clin North Am Large Anim Pract 1985;1:237-257.
14. Corbeil LB, Gogolewski RP. Mechanisms of bacterial injury. Vet Clin North Am
Large Anim Pract 1985;1:367-376.
15. Fajt V, Lechtenberg K. Using anti-inflammatories in the treatment of bovine respi-
ratory disease. Large Anim Pract 1998;19:34-39.
16. Van De Weerdt ML, Lekeux P. Modulation of lung inflammation in the control
of bovine respiratory disease. Bovine Pract 1997;31:19-30.
17. Chin AC, Mork DW, Merrill JK et al. Anti-inflammatory benefits of tilmicosin in
calves with Pasteurella haemolytica-infected lungs. Amer J Vet Res 1998;59:765-771.
18. Fossler SC. The cellular immune response to Mannheimia haemolytica-
induced bovine respiratory disease and the ability of tilmicosin to concentrate
within the alveolar macrophages and peripheral neutrophils. Tech Report Al8916,
Elanco Animal Health, Eli Lilly & Co, Indianapolis, 2001.
19. Frank GH, Briggs RE, Loan RW, Purdy CW, Zehr ES. Effects of tilmicosin
treatment on Pasteurella haemolytica organisms in nasal secretion specimens of
calves with respiratory tract disease. Amer J Vet Res 2000;61:525-529.

(Accepted for publication 18 June 2003)

Much of the pathology of BRD is due to respiratory tract inflam-
mation.13-15 The severity of the disease can therefore be reduced
by the administration of agents that reduce inflammation.15,16

Tilmicosin appears to induce apoptosis in pulmonary neutrophils
leading to a reduction in leukotriene B4 synthesis, thereby
reducing further amplification of the inflammatory injury of
BRD.17 This may partly explain the difference between the
response to mass medication with the two antibiotics. Conversely,
meta-analysis of ten randomised controlled field trials indicates
that parenteral mass medication with tilmicosin or long acting
oxytetracycline on feedlot arrival significantly reduces BRD
morbidity rates in cattle.11 An advantage to mass medication of
cattle at feedlot entry with tilmicosin compared with other antibi-
otics may be explained by cattle having pulmonary inflammation
on arrival at the feedlot. However, the mean number of days on
feed at the time of first treatment for BRD in this study is not
consistent with the widespread occurrence of pre-existing
pulmonary inflammation in the cattle. 

The effectiveness of mass medication with tilmicosin at feedlot
entry may be related to the tissue distribution of the antibiotic
and its ability to inhibit colonisation of the airways with increased
numbers of repiratory bacteria. Tilmicosin administered as a
single injection at 10 mg/kg body weight maintains concentra-
tions above the minimum inhibitory concentration for M
haemolytica in alveolar macrophages for 14 days after administra-
tion and in peripheral neutrophils for 10 days after administra-
tion.18 Further, medication with tilmicosin decreases the number
of M haemolytica in the nasopharynx.19 Mass medication with
tilmicosin at feedlot entry was proposed to reduce the incidence
of acute respiratory tract disease for several days after feedlot
arrival, which is the period of greatest suseptibility to potential
respiratory pathogens.19 However, it is difficult to interpret the
positive effect in this trial in which there is a mean of approxi-
mately 30 days on feed at the time of first treatment for BRD.
Further research may elucidate the mechanisms by which medica-
tion with tilmicosin at feedlot entry exerts a positive effect over
several weeks. 

The variable results from mass medication trials are not surprising
considering the outcome measured is a complex affected by a
large number of factors, some of which are specific to country,
production system, region, feedlot or time of year.12 Further
research into responses to antibiotic mass medication of cattle
over a range of feedlot entry weights under a variety of Australian
feedlot production systems is warranted. These data show a signi-
ficant improvement in health and performance in response to the
administration of tilmicosin at feedlot entry in cattle at high risk
for BRD. Detailed economic analysis has not been provided due
to many of the inputs being commercial in confidence and

The efficacy of dantrolene sodium in controlling exertional rhabdomyolysis in the Thoroughbred racehorse

Astudy to investigate the efficacy of oral dantrolene sodium in controlling exertional rhadomyolysis (ER) involving 77 Thoroughbred racehorses.
Following 2 days box rest horses were treated on two occasions 1 week apart. For the first treatment each horse was randomly selected to

receive either 800 mg dantrolene sodium or a colour matched placebo orally 1 hour before exercise. This was followed by a crossover to the other
treatment on the second occasion.

Concentrations of serum creatine kinase (CK) before exercise were compared with those 6 hours after exercise and the increase used as an indi-
cator of the degree of ER.

The results confirmed that oral dantrolene sodium given 1 hour before exercise had a statistically significant effect on reducing plasma CK concen-
trations and preventing clinical ER in susceptible horses, suggesting that the drug may be of use in the management of this disease in the
Thoroughbred racehorse.

Edwards JGT et al. Equine Vet J 2003;35:707-711.


