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Abstract

A total of 463 steer and bull calves (average body
weight 447 1b or 203 kg) were used to determine the effect
of feeding chlortetracycline (CTC) to calves metaphylacti-
cally treated with tulathromycin at arrival processing in
a research feedlot. Experimental treatments consisted
of three growing diets top-dressed with either no pellets
(CON); pellets containing CTC (4 g/lb or 8.89 g/kg) ad-
ministered at a rate of 10 mg/lb (22 mg/kg) body weight
(BW) for two five-day intervals with a one-day break in
between (CTC); or pellets containing no CTC fed in the
same amount per unit of BW (1.12 Ib or 2.46 kg/hd) and for
the same time period as the CTC treatment (PP). Calves
were enrolled in the study for 41 days. No difference in
performance, morbidity or mortality was found among
the three treatments.
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Résumé

Un total de 463 bouvillons et veaux maéles (poids
moyen 447 Ib ou 203 kg) ont été utilisés afin de déterminer
l'effet de 'administration de chlorotétracycline (CTC) a des
veaux traités de facon métaphylactique avec de la tulath-
romycine a leur arrivée dans un parc d’engraissement de
recherche. Il y avait trois traitements expérimentaux dans
lesquels la diéte de croissance n’était pas supplémentée
de pastille (CON) ou supplémentée avec soit des pastilles
contenant de la CTC (4 g/lb or 8.89 g/kg) administrée a
un taux de 10 mg/lb (22 mg/kg) de poids corporel pendant
deux intervalles de cinq jours avec une pause d’une journée
entre les deux (CTC) ou soit des pastilles ne contenant
. pas de CTC mais administrée a la méme quantité par
unité de poids corporel (1.12 Ib or 2.46 kg/téte) et sur la
méme période que dans le traitement CTC (PP). Les veaux
participaient a I'étude pendant 41 jours. Il n’y avait pas
de différence entre les trois traitements au niveau de la
performance, de la morbidité ou de la mortalité.

Introduction

Beef calves experience many stressors when mar-
keted, including weaning, commingling, transportation,
processing, feed and water changes, and disease challeng-
es.® Common outcomes of stress are decreased appetite,
loss of body mass,? and decreased immunity, resulting in
increased risk of disease, especially bovine respiratory
disease (BRD). BRD is the most common and costly disease
in the stocker and feedlot industries.!22 In addition to
treatment cost and death loss, BRD can negatively affect
feedlot performance and carcass characteristics, resulting
in further economic losses.?"23%

Vaccination, pre-conditioning, and backgrounding
have been shown to reduce morbidity.222426 In one study,
vaccination and pre-conditioning programs reduced respi-
ratory disease during the first 28 days after arrival at the
feedlot.!* Pre-conditioning should increase on-farm gain,
reduce transit shrink, and improve feedlot health and
performance while improving potential profit.® Although
beef producers could enhance immunity through prewean-
ing/postweaning management and vaccination programs,®
there is often no economic incentive to utilize these man-
agement practices. In such cases, calves are often at high
risk for developing BRD. To reduce risk of BRD, calves are
often treated with antimicrobials (metaphylaxis)'® when
they enter the feedyard.

Several injectable antimicrobials are approved by
the Food and Drug Administration in the United States
for metaphylaxis, including tilmicosin, florfenicol, ceftiofur
crystalline free acid, and tulathromycin. Chlortetracycline
(CTC) is also labeled for control of BRD caused by Pasteu-
rella spp, and has been shown to improve performance®6
and decrease respiratory morbidity® of high-risk calves.

Administration of tulathromycin at arrival process-
ing has been shown to increase average daily gain (ADG)
and decrease respiratory morbidity and mortality caused
by BRD compared to using florfenicol, oxytetracycline,
tilmicosin phosphate, or ceftiofur crystalline free acid.>192!
However, no studies have examined the concurrent use
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of tulathromycin and CTC. The objective of this study
was to determine the effect of concurrent metaphylaxis
using tulathromycin and feed-grade CTC on health and
performance of high-risk beef calves.

Materials and Methods

Two 41-day receiving studies were conducted at
the Kansas State University Beef Stocker Unit during
November 2007 and March 2008 to compare the use of
tulathromycin alone to concurrent use of tulathromycin
and CTC to control BRD in high-risk calves. Prior to each
study, calves were received over a three-day period; all
cattle were sourced from an order buyer in central Tennes-
see. Calves within a shipment day (block) were procured
on a single day at the respective auction facility and were
shipped to Manhattan, Kansas. Calves were hauled by
truck, and time in transit was approximately 12 hours.

Upon arrival, all calves were weighed, ear tagged,
administered tulathromycin? (1.14 mg/lb or 2.5 mg/kg)
subcutaneously, and palpated for the presence of testicles.
Calves were offered ad libitum access to long-stem grass
hay and water overnight.

The following day, calves were vaccinated against
clostridial® and respiratory diseases (infectious bovine
rhinotracheitis virus, bovine viral diarrhea [types 1 and 2]
virus, parainfluenza-3 virus, and bovine respiratory syn-
cytial virus), and were dewormed.® Bulls were surgically
castrated. Calves that arrived in March were also treated
for lice with a topical pour-on insecticide® for lice control.

Each load was blocked by arrival date and random-
ized to pens within one of three feed alleys (one alley per
block; six pens per alley), and treatments were randomly
assigned to the pens within a block (two pens per treatment
within each feed alley), for a total of 18 pens/study. Cas-
trated bulls were equally distributed among the six pens
within each alley. Calves were individually weighed and
re-vaccinated with the same respiratory vaccine used at
initial processing 12 days following initial vaccination, and
weighed again at the end of the 41-day study period.

Calves were stepped up on ration during the study
using three growing diets ranging from 29 to 36.5% con-
centrate (Table 1). Diets were fed with the addition of the
following experimental treatments: no top-dress pellets
(CON); top-dressed with pellets containing chlortetracy-
clinef (CTC); or top-dressed with the pellets, but without
chlortetracycline (PP). The CTC treatment was top-
dressed to provide cattle 10 mg CTC/lb of BW (22 mg/kg).
The PP pellets were top-dressed at the same unit of BW
(1.121b or 2.46 kg/head) as the CTC pellets. The CTC and
PP treatments were top-dressed for two periods that lasted
five days each (days 1 to 5 and days 7 to 11), with a one-day
moratorium between the two treatment periods.

Cattle were observed daily for signs of illness and
injury by trained personnel masked (blinded) to treat-

Table 1. Experimental diets and formulated nutrient
content for calves receiving no pellets (CON), pellets
containing chlortetracycline (CTC), or pellets without
chlortetracycline (PP) during the 41-day receiving pe-
riods.

Item Ration1 Ration2 Ration 3
Dry-rolled corn, % 30.00 30.67 36.76
Wet corn gluten feed, % 28.00 35.96 36.76
Alfalfa hay, % 23.00 15.49 15.01
Prairie hay, % 16.00 15.19 8.47
Mineral supplement,% 3.00 2.70 3.00

Nutrient composition
Crude protein, % 16.07 16.54 16.21
Ether extract, % 3.87 4.46 4.58
Ca, % 1.06 0.83 0.84
P, % 0.46 0.51 0.51
K, % 1.18 1.03 1.07
NE,, Mcal/lb 0.95 0.99 1.01
NEG: Mcal/lb 0.62 0.68 0.71

ments; however, calves were not eligible for treatment
for BRD until completion of the 5-day post-metaphylaxis
evaluation period. A tentative diagnosis of BRD was made
if a calf showed signs of depression, such as inappetance,
lowered head, and dropped ears, and did not have clinical
signs of disease related to other body systems. Cattle with
clinical signs were removed from the pen and evaluated;
those with a rectal temperature of 104°F (40°C) or higher
were treated for BRD according to the Beef Stocker Unit
standardized operating procedures, while animals with a
rectal temperature less than 104°F were not treated and
were returned to their home pen. Briefly, cattle treated
the first time for BRD were administered enrofloxaciné
(5 mg/lb or 11 mg/kg). Treated calves were re-evaluated
48 hours later, and those with clinical signs of BRD and
a rectal temperature of 104°F or higher were given flo-
rfenicol® (18.2 mg/lb or 40 mg/kg) and returned to their
home pen. Cattle were evaluated again 48 hours later, and
those requiring a third treatment were administered long-
acting oxytetracycline' (9 mg/lb or 19.8 mg/kg). No cattle
were marketed prematurely. All calves that died were
examined by trained veterinary personnel to determine
the cause of death.

Feed bunks were checked at approximately 0630
and 1430 hours daily to determine the amount of feed
to be delivered to each pen of calves; feed was delivered
at approximately 0700 and 1500 hours daily during the
study. Feed was delivered in amounts sufficient to result
in slick bunks both morning and afternoon.

Cattle were weighed on days 0 and 41; the study
was terminated on day 41. Daily dry matter intake (DMI),
gain, and feed efficiency were determined for each pen of
calves. Health records were used to calculate morbidity
and mortality.
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Statistical Analysis

Pen was the experimental unit. Performance and
health data were analyzed using the random effects
MIXED model procedure of the Statistical Analysis Soft-
ware (SAS Institute, Cary, NC). Treatment was included in
the model as a fixed effect, and study and start date were
included as random variables. Values were determined to
be statistically different when P<0.10.

Results

Performance data are presented in Table 2. Initial
body weight (BW) differed (P=0.07) among the three
treatment groups because animals within each load were
blocked by alley and randomized to pens by BW and sex.
Final BW also differed (P=0.06) among the three treat-
ments; however, the difference reflected the variance in
initial weights. Calves in the PP group had the highest
BW at the end of the study; calves in the CTC group had
the lowest final BW; and CON calves were intermediate.
Daily DMI was affected by treatment (P=0.09) and fol-
lowed the same pattern as initial and final BW; PP calves
consumed the most feed, and CTC calves consumed the
least. Average daily gain and feed efficiency were not af-
fected by treatment (P=0.39 and 0.50, respectively).

Health data are presented in Table 3. Total (P=0.80)
and respiratory (P=0.80) morbidity rates were similar
across treatments. Likewise, total relapses and relapses
due to BRD did not differ (P>0.30) among the three treat-
ments (data not shown). There were no differences in
death loss due to BRD (P=0.25). Necropsy examination

Table 2. Performance of calves receiving no pellets
(CON), pellets containing chlortetracycline (CTC), or
pellets without chlortetracycline (PP), during the 41-day
receiving periods.

Treatment®®
Item CON CTC PP SEM  P-value
Head, no. 154 155 154
Pens, no. 12 12 12
Initial wt, Ib 4474 442¢ 4524 5.72 0.07
Final wt, Ib 57604 569¢ 5844 5.67 0.06
Daily DMI, Ib 13.63¢  13.46° 14.13¢  0.29 0.09
ADG, 1b 3.15 3.11 3.22 0.14 0.39
G:F, 1b 0.229 0.233 0.230 0.01 0.50

8CON = fed three growing diets only; CTC = three growing diets

. top-dressed with pellets containing chlortetracycline (4 g/lb CTC)
to provide 10 mg CTC/ 1b BW; PP = three growing diets top-dressed
with pellets containing no CTC administered at the same amount
per unit of BW as those in the CTC treatment (1.12 Ib/hd).

bPellets were top-dressed from days 1 to 5 and days 7 to 11.
«dWithin a row, numbers without a common superscript letter
differ (P<0.10).

of calves that died confirmed that BRD was the cause of
death.

Discussion

Under the conditions of this study, there were no
performance or health benefits when feeding CTC to
calves following arrival-metaphylaxis with tulathromyecin.
Results of feeding CTC to calves has been variable. Some
studies reported that feeding CTC and sulfamethazine
or CTC alone to calves' offered no benefits compared to
feeding non-medicated feed.!%1"18 In contrast, other studies
showed that CTC improved daily gain and feed efficiency
when fed alone or in combination with sulfamethazine.*!6
Feeding CTC following metaphylaxis with both oxytetra-
cycline and sulfadimethoxine or tilmicosin phosphate had
little or no effect on calf performance.*°

Some researchers reported no differences in calf
health when feeding CTC alone or in combination with sul-
famethazine.!%'5” No differences in morbidity or mortality
of calves were observed when concurrent metaphylaxis
with tilmicosin phosphate and CTC were used.* However,
a significant reduction in the number of calves treated
and treatment days per calf purchased were observed
when feeding CTC following treatment with injectable
oxytetracycline followed by sulfadimethoxine.

It is possible that the lack of response to feeding CTC
in this study was the result of the timing of administra-

Table 3. Health response of calves receiving no pellets
(CON), pellets with chlortetracycline (CTC), or pellets
without chlortetracycline (PP), during the 41-day receiv-
ing periods.

Treatment®?

Item CON CTC PP SEM P-value

Total morbidity, %° 25,7 25,7 227 0.06 0.80
BRD morbidity, %¢ 244 251 220 0.06 0.80
Mortality, %* 2.0 2.0 33 0.01 0.25

2CON = fed three growing diets only; CTC = three growing diets
top-dressed with pellets containing chlortetracycline (4 g/lb CTC)
to provide 10 mg CTC/lb BW; PP = three growing diets top-dressed
with pellets containing no CTC administered at the same amount
per unit of BW as those in the CTC treatment (1.12 1b/hd).
bPellets were top-dressed from days 1 to 5 and days 7 to 11.

cAll calves received tulathromycin at processing. Total morbidity
rate is the number of calves treated for any cause divided by the
number of animals in the experimental group x 100.

dBovine respiratory disease (BRD) morbidity rate is the number
of calves treated for BRD divided by the number of animals in the
experimental group x 100.

¢Mortality rate is the number of calves that died divided by the
number of animals in the experimental group x 100. BRD was
the cause of death in all calves that died, which was confirmed by
necropsy.
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tion of the CTC and tulathromycin. There is effective lung
tissue concentration of tulathromycin for up to eight days
following subcutaneous administration to calves at label
dose,' therefore it may be beneficial to wait at least eight
days after administering tulathromycin before feeding
CTC to calves at risk of developing BRD. Further research
is necessary to elucidate this practice.

Conclusions

This study showed no advantage to feeding CTC
during two five-day periods to calves treated metaphylacti-
cally with tulathromycin at processing. These data may be
beneficial to veterinarians and producers when designing
health management protocols for newly received high-risk
stocker or feeder calves.

Endnotes

®Draxxin®, Pfizer Animal Health, New York, NY
bCavalry 9%, Schering Plough Animal Health, Summit,
NJ

‘Bovishield Gold 5%, Pfizer Animal Health, New York,
NY

dIvomec® Pour-On, Merial, Inc., Duluth, GA

Cylence®, Bayer Animal Health, Shawnee Mission, KS
fAureomycin®, Alpharma Animal Health, Bridgewater,
NJ

¢Baytril®, Bayer Animal Health, Shawnee Mission, KS
"Nuflor®, Schering-Plough Animal Health, Summit, NJ
iBio-Mycin® 200, Boehringer Ingelheim Vetmedica, Inc.,
St. Joseph, MO

Acknowledgements

Contribution No. 09-056-J from the Kansas Agricul-
tural Experiment Station, Manhattan, KS.

Funding was made possible by the E.C. Jones Pro-
fessorship through the College of Veterinary Medicine at
Kansas State University.

References

1. Booker CW, Abutarbush SM, Schunicht OC, Jim GK, Perrett T, Wild-
man BK, Guichon PT, Pittman TJ, Jones C, Pollock CM: Evaluation of
the efficacy of tulathromycin as a metaphylactic antimicrobial in feedlot
calves. Vet Ther 8:183-200, 2007.

2. Bryant LK, Perino LdJ, Griffin D, Doster AR, Wittum TE: Relation-
ships among treatment for respiratory tract disease, pulmonary lesions
evident at slaughter, and rate of weight gain in feedlot cattle. Bov Pract
33:163-173, 1999.

3. Cole NA: Preconditioning calves for the feedlot. Vet Clin North Am
Food Anim Pract 1:401-411, 1985.

4. Duff GC, Walker DA, Malcolm-Callis KJ, Wiseman MW, Hallford DM:
Effects of preshipping vs arrival medication with tilmicosin phosphate
and feeding chlortetracycline on health and performance of newly re-
ceived beef cattle. J Anim Sci 78:267-274, 2000.

5. Gallo GF, Berg JL: Efficacy of a feed-additive antibacterial combina-
tion for improving feedlot cattle performance and health. Can Vet J
36:223-229, 1995.

6. Galyean ML, Perion LJ, Duff GC: Interaction of cattle health/immunity
and nutrition. J Anim Seci 77:1120-1134, 1999.

7. Gardner BA, Dolezal HG, Bryant LK, Owens FN, Smith RA: Health
of finishing steers: effects on performance, carcass traits, and meat
tenderness. J Anim Sci 77:3168-3175, 1999.

8. Hutcheson DP, Cole NA: Management of transit-stress syndrome in
cattle: nutritional and environmental effects. J Anim Sci 62:555-560,
1986.

9. Loerch SC, Fluharty FL: Effects of programming intake on perfor-
mance and carcass characteristics of feedlot cattle. J Anim Sci 76:371-
3717, 1998.

10. Lofgreen GP: Mass medication in reducing shipping fever-bovine
respiratory disease complex in highly stressed calves. J Anim Sci
56:529-536, 1983.

11. Macartney JE, Bateman KG, Ribble CS: Health performance of
feeder calves sold at conventional auctions versus special auctions
of vaccinated or conditioned calves in Ontario. J Am Vet Med Assoc
223:677-683, 2003.

12. NAHMS. 2000. Feedlot ‘99 part II: Baseline reference of feedlot
health and health management. Available: http:/nahms.aphis.usda.
gov/feedlot/feedlot99/FD99pt2.pdf Accessed on October 22, 2007.

13. Neumann AL, Lusby KS: Receiving programs for stressed stocker
and feeder cattle, in Beef Cattle, ed 8. New York, NY, John Wiley & Sons.
1986, pp 153-168.

14. Nowakowski MA, Inskeep PB, Risk JE, Skogerboe TL, Benchaoui
HA, Meinert TR, Sherington J, Sunderland SJ: Pharmokinetics and lung
tissue concentrations of tulathromycin, a new triamilide antibiotic, in
cattle. Vet Ther 5:60-74, 2004.

15. Perry TW, Beeson WM, Mohler MT, Harrington RB: Value of chlortet-
racycline and sulfamethazine for conditioning feeder cattle after transit.
J Anim Sci 32:137-140, 1971.

16. Perry TW, Riley JG, Mohler MT, Pope RV: Use of chlortetracycline
for treatment of new feedlot cattle. J Anim Sci 62:1215-1219, 1986.

17. Reid ED, Erickson PS, Hodgdon S, Lennon E, Tsang PCW: Chlor-
tetracycline supplementation of yearling dairy heifers. J Anim Sci
84:2406-2409, 2006.

18. Rumsey TS, Mcleod K, Elsasser TH, Kahl S, Baldwin RL: Perfor-
mance and carcass merit of growing beef steers with chlortetracycline-
modified sensitivity to pituitary releasing hormones and fed two dietary
protein levels. J Anim Sci 78:2765-2770, 2000.

19. Schunicht OC, Booker CW, Guichon PT, Jim GK, Wildman BK, Pitt-
man TJ, Perrett T: An evaluation of the relative efficacy of tulathromycin
for the treatment of undifferentiated fever in feedlot calves in Nebraska.
Can Vet J 48:600-606, 2007.

20. Smith RA: Impact of disease on feedlot performance: a review. J
Anim Sci 76:272-274, 1998.

21. Step DL, Engelken T, Romano C, Holland B, Krehbiel C, Johnson
JC, Bryson WL, Tucker CM, Robb EJ: Evaluation of three antimicrobial
regimens used as metaphylaxis in stocker calves at high risk of develop-
ing bovine respiratory disease. Vet Ther 8:136-147, 2007.

22. St Louis DG, Engelken TJ, Little RD, Edwards NC. Case study:
systems to reduce the cost of preconditioning calves. Prof Anim Sci
19:357-361, 2003.

23. Thompson, PN, Stone A, Schultheiss WA: Use of treatment records
and lung lesion scoring to estimate the effect of respiratory disease on
growth during early and late finishing periods in South African feedlot
cattle. J Anim Sci 84:488-498, 2006.

24, USDA-APHIS: Attitudes towards pre-arrival processing in US feed-
lots. Report N340.1100. USDA-APHIS, Fort Collins, CO, 2000a.

25. Wittum TE, Woollen NE, Perino LJ, Littledike ET: Relationships
among treatment for respiratory tract disease, pulmonary lesions
evident at slaughter and rate of weight gain in feedlot cattle. J Am Vet
Med Assoc 209:814-818, 1996.

26. Zimmerman AD, Boots RE, Valli JL, Chase CCL: Evaluation of
protection against virulent bovine viral diarrhea virus type 2 in calves
that had maternal antibodies and were vaccinated with a modified live
vaccine. J Am Vet Med Assoc 228:1757-1761, 2006.

SPRING 2009

17

TWONNQLNSIP $SA008 Uado (SI9UONNILIJ SUIAOY JO UONRIOSSY UedLoWY WYSAdo)) §



	0020
	0021
	0022
	0023

