A Comparison of Feed Intake and
Growth Performance Observed in Cattle
Treated for Bovine Respiratory Disease with
Baytril® 100 (enrofloxacin) Injectable
Single-Dose and Resflor Gold®

Introduction

Study Details

It is well documented in the beef industry that Bovine
Respiratory Disease (BRD) is the most costly disease. It is a
common health challenge among receiving cattle in the
United States. Calves affected by BRD have lower finishing
weights and also grade lower than healthy animals.

The study was designed with two trials. Trial 1 was
conducted in November and December, and Trial 2 was
conducted in January and February. Calves for both trials
were purchased from an auction market approximately
100 miles from the University of Missouri Beef Research
and Teaching Farm near Columbia, commingled at sale
facilities, and then transported to the research facility.
For each trial, approximately 100 naïve calves were
randomly divided into the 2 treatment groups of 50 calves.
The calves were fed in 2 pens that contained animals
from both treatment groups. In total, 202 animals were
used in both trials. Antibiotic treatment per product
label specifications was administered when calves
were identified as having a depressed appearance or
reduced Dry Matter Intake the previous day, and a rectal
temperature of 104°F or higher. Animals that never met
the treatment criteria were deemed to be healthy and
served as a Control group in the data analysis.

The objective of this experiment was to study feed intake
(hereafter referred to as Dry Matter Intake or DMI) of calves
prior to and following occurrence of BRD, and to then
compare the performance of two different BRD therapy
products utilized to treat those calves. Dry Matter Intake,
growth and clinical observations were used as indicators
of antibiotic performance. The antibiotic treatments
used were Baytril® 100 (enrofloxacin) Injectable and
Resflor Gold® (florfenicol and flunixin meglumine).

For use by or on the order of a licensed veterinarian.

Individual intakes were measured daily using the GrowSafe
Feed Intake System (GrowSafe Systems®) that employs an
electronic ear tag to automatically identify a specific animal
when it puts its head in the feed bunk to eat.
Measurements were made of daily Dry Matter Intake, body
weight, weight gain and mortality. The study showed there
was no difference in percentage of calves that contracted
BRD that were retreated or progressed to chronic infection
between Baytril 100 and Resflor Gold treatments. However,
as the following tables show, there were differences
observed in mortality rates and subsequent growth.

Study Results

Table 2. Steers receiving a single BRD treatment and the
control group – treatment response as measured by growth
performance data.

Lower Mortality. More Growth.
It is common for morbidity rates for BRD in stocker
calves to range from 40% to 80% of the calves received.
Mortality rates in these calves often range from 2% to
10%. Thus, it is prudent for management to find the
most efficacious and cost-effective treatment for the
animals being received.
In these two trials combined (November/December
and January/February), it was shown that the use of
Baytril® 100 (enrofloxacin) Injectable for treatment of BRD
resulted in fewer mortalities compared to animals treated
with Resflor Gold® (florfenicol and flunixin meglumine).

Table 1. Steers diagnosed with BRD out of 102 head in Trial 1
and 100 head in Trial 2 of crossbred steer calves.

Variable

Control
Group

Baytril 100

Resﬂor Gold

N

28

15

15

a

ADG (lbs)

4.25

Total BW
gain (lbs)

186.82 a

3.87

a

170.57 a

P-value

3.01b

0.001

132.66 b

0.001

P-value

Trial 2
Variable

Control
Group

Baytril 100

Resﬂor Gold

N

42

13

14

ADG (lbs)

3.76a

3.74a

2.88 b

0.01

Total BW
gain (lbs)

168.76a

167.93a

129.87 b

0.01

ADG = Average Daily Gain; BW = Body Weight
a,b
Numbers with different superscripts have a statistically significant difference in value (P ≤ 0.05).

Trial 1
Antibiotic

n

Relapse

Chronic

Mortality

Baytril 100

37

21

9

2a

Resﬂor Gold

37

20

11

7b

Trial 2

a,b

Trial 1

Antibiotic

n

Relapse

Chronic

Mortality

Baytril 100

27

14

8

1

Resﬂor Gold

31

14

8

2

Numbers with different superscripts have a statistically significant difference in value
(P ≤ 0.05)

Performance Indicators from BRD Treatment.
In this study, sick calves treated with Baytril 100 resulted in
better antibiotic performance than those sick calves treated
with Resflor Gold, as measured by Average Daily Gain, Dry
Matter Intake and Overall Weight Gain (shown in Tables 2–4).
The differences of those steers receiving a single treatment
of one of the study antibiotics are statistically significant
in many of these measurements — including the ultimate
measurement, Overall Weight Gain, where Baytril 100 steers
showed a 42% growth differential in both Trials 1 and 2.

Cattle intended for human consumption must not be
slaughtered within 28 days from the last treatment.

The Overall Weight Gain of animals receiving a single
treatment of Baytril 100 in both trials was greater than the
animals receiving Resflor Gold (Table 2). Of the animals
receiving two treatments in Trial 1, the Baytril 100 animals
gained more than the Resflor Gold animals. Of the animals
receiving two treatments in Trial 2, there was no difference
in Overall Weight Gain (Table 3).

Table 3. Steers receiving two BRD treatments and the
control group – treatment response as measured by growth
performance data.
Trial 1
Variable

Control
Group

Baytril 100

Resﬂor Gold

N

28

12

9

3.67a

2.99 b

0.003

162.16a

131.85b

0.003

P-value

a

ADG (lbs)

4.25

Total BW
gain (lbs)

186.82 a

P-value

Trial 2
Variable

Control
Group

Baytril 100

Resﬂor Gold

N

42

5

7

ADG (lbs)

3.76

3.52

3.48

0.61

Total BW
gain (lbs)

168.76

158.20

156.42

0.61

ADG = Average Daily Gain; BW = Body Weight
a,b
Numbers with different superscripts have a statistically significant difference in value (P ≤ 0.05)

Baytril® 100 (enrofloxacin) Injectable
Dry Matter Intake was continually monitored using the
GrowSafe Feed Intake System (GrowSafe Systems®). On
Day 1 post-treatment in both trials, Dry Matter Intake was
significantly greater in the Baytril 100 group. Dry Matter Intake
was again greater in the Baytril 100 group on Day 7 in both
trials. Only on Day 0, the day the animals became sick and were
initially treated, was the Dry Matter Intake greater for animals
treated with Resflor Gold® (numerically greater in Trial 1 and
significantly greater in Trial 2). This temporary difference in Dry
Matter Intake may have been due to the short-term effects of
flunixin meglumine on body temperature.
However, unlike Resflor Gold steers, the Baytril 100 steers
treated once had Dry Matter Intake comparable to the
control steers over a 7-day period post-treatment. This
means the Baytril 100 steers performed more closely to
the control calves, as measured by Average Daily Gain,
Dry Matter Intake and Overall Weight Gain.

Table 4. Dry Matter Intakes between steers receiving two
BRD treatments.
Trial 1
DMI (lbs)
Study Day

Baytril 100

Resﬂor Gold

P-value

Day 0
(day of treatment)

10.65±
2.72

14.77±
2.39

0.26

Day 1

17.59±
2.72

9.21±
2.39

0.02

Day 7

18.79±
2.72

16.79±
2.39

0.56

Trial 2
DMI (lbs)
Study Day

Baytril 100

Resﬂor Gold

P-value

Day 0
(day of treatment)

12.01±
2.67

20.98±
3.04

0.03

Day 1

22.61±
2.67

12.63±
3.04

0.01

Day 7

20.94±
2.67

14.26±
3.04

0.10

Conclusion
Overall, this study shows that sick calves
treated once with Baytril 100 for BRD
performed more closely to the control
calves that were never sick than did
sick calves treated with Resflor Gold, as
measured by Average Daily Gain, Dry
Matter Intake and Overall Weight Gain.

A withdrawal period has not been established for this
product in pre-ruminating calves.
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Materials and Methods
Randomization
This study utilized a completely randomized design. Two
different antibiotics served as treatment individually, with
each individual animal serving as an experimental unit.

were diagnosed as having BRD. Steers meeting these
requirements were treated with their predetermined
antibiotic. All steers were returned to their assigned home
pen post-treatment. Those animals were not eligible for
further treatment for 72 hours.
Analysis of Dry Matter Intake

Study Animals
This study was conducted over two individual 45-day
trials. Two naïve groups of steers were purchased for
a November/December trial (102 head) in 2011 and
a January/February trial (100 head) in 2012. Prior to
arrival, steers were randomly allocated to antibiotic
treatment groups and treatments were evenly distributed
across both trials. Upon arrival, steers were weighed, all
identification was removed, gender was confirmed and
castration was performed if necessary. Treatment groups
and home pens were randomly assigned.

Analysis of Dry Matter Intake as a percent of body weight
and Dry Matter Intake on an individual-day basis did
not include all steers which received treatment, as some
steers received treatment within the first week of trial or
less than seven days before the conclusion of the trial.
For steers to be included in the single-treatment data
set, steers needed seven days of intake prior to and after
treatment. Relapse steers were required to have three
days of intake prior to and after both treatments to be
included in this portion of the data set.
Statistical Analysis

Identification of BRD
Two methods were used to monitor steers daily for
symptoms of BRD. First, a visual assessment by a pen
checker was employed. Second, Dry Matter Intake intake
was tracked to watch for a decrease to less than 50% of
the previous day’s intake. To eliminate bias in selection of
daily pulls, staff making visual assessments were separate
from those monitoring the GrowSafe system.
Once all pulls were identified, all cattle were removed from
the home pen and worked through the hospital chute. If an
animal was marked as a “pull” for the day, it was restrained
in the chute and a rectal temperature was collected.

Statistical analysis was performed using SAS.® Morbidity,
relapse, chronic and mortality rates among calves treated
with Baytril® 100 (enrofloxacin) Injectable and Resflor Gold®
(florfenicol and flunixin meglumine) were compared using
a chi-square distribution under PROC FREQ of SAS. Growth
performance and feed efficiency data were analyzed
using PROC GLM of SAS. Daily intake was analyzed at two
different periods, pre- and post-treatment, using repeated
measures of PROC MIXED of SAS.

Therapy of BRD
Cattle recording rectal temperatures ≥104°F, with
an absence of clinical signs referable to disease in
organ systems other than respiratory symptoms,

Extra-label use in food-producing animals is prohibited.
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