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Abstract

Weaning is generally regarded as a very stressful
event in the life of calves, and is often associated with
an increase in morbidity and reduced weight gain. Vari-
ous management strategies are employed in an effort to
reduce the impact of weaning on calf health and pro-
ductivity. This study examined the effects of a nonspe-
cific immune stimulant, mycobacterial cell wall MCW),
administered at or near weaning on the subsequent
morbidity and growth of beef calves. Heifer calves (n =
137) were administered either MCW or saline two weeks
prior to weaning, while steer calves (n = 60) were ad-
ministered either MCW or saline on the day of wean-
ing. Calves were monitored for 120 days. There were
no observed differences between treatment groups in
either weight gain or number of disease events. Under
the conditions of this trial, administration of MCW at
or near weaning did not have a significant effect on calf
health or weight gain.
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Résumé

Le sevrage est généralement considéré comme une
période tres stressante dans la vie des veaux et s’associe
souvent & une hausse de la morbidité et & une réduction
du gain de poids. Plusieurs stratégies de régie sont
employées dans le but de réduire 'impact du sevrage
sur la santé des veaux et la productivité. Cette étude se
penchait sur les effets d’'une stimulation immunitaire
non spécifique, soit ’extrait de paroi cellulaire
mycobactérienne (MCM), administrée dans la période
.entourant le sevrage sur la morbidité et la croissance
subséquente de veaux de boucherie. Les veaux femelles
(n = 137) ont recu une administration de MCM ou de
saline deux semaines avant le sevrage alors que les
veaux méales (n = 60) ont re¢u les mémes deux

traitements au moment du sevrage. Les veaux ont été
surveillés pendant 120 jours. Il n’y avait pas de
différence entre les deux traitements tant au niveau du
gain de poids que du nombre d’événements de maladie.
Dans les conditions de cet essai, ’administration de
MCM dans la période entourant le sevrage n’a pas eu
d’effet significatif sur la santé des veaux ou le gain de
poids.

Introduction

Keeping calves healthy at or near weaning can be
challenging. The abrupt separation of the dam from the
calf has been shown to be stressful to the calf, as mea-
sured by changes in behavior,® acute-phase protein re-
sponse? and neutrophil:lymphocyte (N:L) ratio.>® Stress
has been associated with attenuation of immune func-
tion and increased disease susceptibility. The first three
to four weeks after weaning is typically regarded as a
period when calves are most susceptible to poor perfor-
mance, disease and death.!®

Some management tools available to minimize the
impact of weaning and subsequent risk of disease in-
clude fence-line weaning,? two-step weaning,” and feed-
ing or injection of prophylactic doses of antibiotic.!! With
increasing concern over risk of antibiotic resistance in
animals and people, veterinarians and cattle producers
should look for means other than antibiotics for preven-
tion of infectious diseases. Stimulation of the calf’s im-
mune system is an obvious alternative that can be used
to one’s advantage. This can be achieved by various spe-
cific and nonspecific means. Specific immunostimulation
through vaccination provides stimulation of the immune
system to produce antibodies against specific antigens
such as infectious bovine rhinotracheitis (IBR), parain-
fluenza-3 virus (PI3), bovine respiratory syncytial vi-
rus (BRSV) and bovine viral diarrhea virus (BVDV).
Nonspecific immunostimulation arises from the sum of
immune responses, not necessarily including specific
antibody formation.* Mycobacterium cell wall (MCW)
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fractions have been shown to be nonspecific immune
stimulants that activate cell-mediated immune re-
sponses.! Immunoboost® is a MCW fraction product li-
censed by the US Department of Agriculture to reduce
death loss and clinical signs associated with Escheri-
chia coli (K99) in calves.

While no data on use of this product are present in
peer-reviewed publications, the company that produces
Immunoboost® has made results of some in-house trials
available. In newborn calves, treatment resulted in sig-
nificantly greater numbers of MHC Class II CD-4 T-lym-
phocytes when compared to controls. In an E. coli (K99)
challenge study, 90% of treated calves survived, com-
pared to 42% survival in the controls. Over a 75-day
feeding period, day-old calves treated with MCW had
15% greater average daily gain compared to control
calves. In a trial using 500-600 1b (227-273 kg) calves
over a 38-day feeding period, those treated with MCW
gained 0.25 1b (0.11 kg)/day more than untreated con-
trols. Morbidity was reduced by 62% and treatment cost
by 54% in animals receiving a 3-mL subcutaneous dose
of MCW in a study using 250 1b (114 kg) Holstein calves
arriving at a feedlot (http:/immunoboost.info).

The primary objectives of this study were to deter-
mine whether a single administration of a MCW
immunostimulant can reduce the incidence of morbid-
ity and increase average daily gain of recently weaned
beef calves. A secondary objective was to assess effects
of a single dose of MCW on white blood cell parameters
when given on the day of weaning.

Materials and Methods

The study was performed on a cow-calf ranch in
the Sierra Nevada foothill range of northern California,
consisting of approximately 350 adult cows and their
calves. In accordance with ranch protocol, all calves were
vaccinated with a 4-way modified-live virus vaccine con-
taining IBR, PI3, BRSV and BVDV at approximately
three months of age, and again two weeks prior to wean-
ing at approximately seven months of age. Calves were
vaccinated against clostridial diseases at three months
of age and on the day of weaning. A pour-on endectocide
was also applied the day of weaning.

Using a random numbers table, 137 heifer calves
were randomly assigned to receive either 3-mL of MCW
subcutaneously or 3-mL of saline subcutaneously ad-
ministered at the same time as the 4-way viral vaccine,
14 days prior to separation from their dams. This re-
sulted in 72 heifers being allocated to the MCW group
and 65 to the control group. Calves were weighed at
this time, at weaning, and approximately every month
for four months. During the trial period, animals were
monitored and treated for any clinical disease event that
occurred. Treatments and responses were recorded by

ranch personnel, who were masked (blinded) to the
membership of the treatment groups. Heifer calves were
pastured on native rangelands throughout the trial.

Similarly, a random numbers table was used to
allocate 60 steer calves to receive either 3-mL MCW sub-
cutaneously or 3-mL of saline subcutaneously. This re-
sulted in 31 calves being allocated to the MCW group
and 29 to the control group. Unlike the heifers, this was
administered on the day the steers were weaned. Ani-
mal weight and clinical disease events were monitored
as for the heifer calves. Steer calves were pastured on
native range for 60 days, then transferred to a commer-
cial feedlot for the final 60 days of the trial.

Blood samples were drawn from a randomly se-
lected subset of 21 steer calves (10 treated with MCW
and 11 controls) at the time of weaning and treatment
(0 hours), at 24 hours and at 48 hours post-treatment.
Samples were submitted for complete blood counts.

Data were entered into and analyzed using a com-
mercially available software program (SPSS, version 14,
Chicago, IL). Initial weight, final weight and average
daily gain were compared with two-sided t-tests. Dif-
ferences in proportion of animals requiring treatment
was assessed using either a chi-square test of homoge-
neity or a Fishers exact test, as appropriate. Time to
first treatment was analyzed using a Kaplan-Meier sur-
vival analysis. For changes in white cell parameters, a
generalized linear model was used, with treatment group
as the between-subjects factor, and white cell param-
eter count as the within-subjects factor.

Results

Treatment with MCW did not have statistically
significant (P<0.05) effects on weight gain in either
steers or heifers (Table 1). Over the 120 days of the trial,
heifer calves combined gained an average of 0.821b (0.37
kg)/day, while steer calves combined gained an average
of 2.25 1b (1.02 kg)/day.

No differences between groups were observed in
the proportion of calves that required treatment for any
illness (Table 2). Fifteen of 94 (16%) control animals
required at least one treatment, while 21 of 103 (20%)
treatment animals required at least one treatment. All
but one of the treatments was for suspected infectious
bovine keratoconjunctivitis (IBK); the other treatment
was for a subcutaneous abscess. There was no differ-
ence between groups in time to first treatment using
Kaplan-Meier survival analysis (Figure 1).

Average daily gain for calves treated for IBK was
significantly less than for those not treated. For heif-
ers, untreated animals gained 0.88 1b (0.40 kg)/day dur-
ing the trial, while treated animals gained 0.61 1b (0.28
kg)/day (P-value = 0.02). This resulted in a difference of
40.6 1b (18.5 kg)/heifer during the 120 days of the trial.
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Table 1. Effect of a single dose of mycobacterial cell wall immunostimulant (MCW) on calf weight and average
daily gain over a 120-day trial. MCW treatment was administered to 72 heifers and 31 steers, while 65 heifers and

29 steers were included in the control groups.

MCW treatment* Control* P-value
Initial weight (1b) Heifers 537.8 (565.4) 526.4 (59.6) 0.25
Steers 569.0 (69.9) 567 (69.6) 0.90
Final weight (1b) Heifers 641.9 (64.0) 647.4 (82.7) 0.66
Steers 854.5 (69.5) 846.4 (73.8) 0.66
Average daily gain (Ib/day) Heifers 0.77 (0.51) 0.87 (0.62) 0.27
Steers 2.28 (0.27) 2.20 (0.36) 0.35

*Mean (SD)

Table 2. Effect of a single dose of mycobacterial cell wall immunostimulant (MCW) on calf morbidity over a 120-

day trial.
Number of treatments for disease
0 1 2 or more Total P-value
Heifers MCW 53 14 5 72 0.79
Control 51 10 4 65
Steers MCW 29 2 0 31 0.59
Control 28 1 0 29
1 The effect of weaning, vaccination and simulta-
0.9 - neous administration of MCW on white cell parameters
o | is shown in Table 3. There were no differences between
’ treatment groups in any of the parameters examined.
5 071 Total white blood cell count, neutrophil count and
2 0.6 - neutrophil:lymphocyte ratio were significantly increased
s 0.5 at 24 hours for both the MCW treated and control calves
'1_25 - Saline (P<0.001), and returned to baseline levels at 48 hours.
2 0.4 1  MCW Lymphocyte counts were not significantly different at
303 - any time period.
0.2 1
Discussion
0.1 A
0 . . ' - . We did not find significant differences in weight gain
0 20 40 60 80 100 120 or morbidity rates between animals treated with MCW

Days to first treatment

Figure 1. Comparison of a single dose of mycobacte-
rial cell wall immunostimulant (MCW) to saline on the
number of days to first treatment for disease.

For steers, the differences were not statistically signifi-

" cant, although there was a tendency for untreated ani-
mals to gain more weight than treated animals (2.25 1b
[1.02 kgl/day compared to 2.10 1b [0.95 kgl/day, P-value
= 0.45).

and those not treated. The rate of gain of calves through-
out the study was minimal due to marginal late-season
nutritional value of the native pasture that the cattle
grazed, and better nutrition may have resulted in greater
differences between the groups. Because IBK was the
only disease that occurred in the calves, it is possible
that disease exposure was not sufficient for a beneficial
response to treatment with MCW to be detected. Calves
were housed on pasture, were not transported and did
not commingle with other cattle immediately after wean-
ing; all factors believed to lower exposure to infectious
pathogens. A trial involving calves weaned directly into
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Table 3. Effect of weaning and simultaneous administration of mycobacterial cell wall immunostimulant (MCW)

on white blood cell parameters in 21 steer calves.

Treatment group
Variable Time (hrs) MCW treatment (n = 10) Control (n = 11) P-value
White blood cells, 10%L 0 12.8 (1.9)2* 11.5 (2.8)2 0.24
24 20.2 (4.1 20.1 (3.0 0.96
48 14.0 (1.6)° 12.8 (2.6)* 0.26
Neutrophils, 10%L 0 2.5 (0.7 2.0 (0.7)2 0.12
24 11.0 (3.8)® 11.2 (1.7» 0.88
48 3.6 (1.0)2 3.2 (1.0 0.37
Lymphocytes, 10%L 0 9.3(1.4) 8.5(2.4) 0.37
24 7.9 (1.3) 7.6 (2.0) 0.72
48 8.8 (1.3) 8.2 (1.6) 0.37
Neutrophil:lymphocyte ratio 0 0.27 (0.07)2 0.26 (0.14)2 0.83
24 1.45 (0.56)° 1.57 (0.49) 0.59
48 0.42 (0.16)° 0.39 (0.09) 0.64
*Mean (SD)

abValues within columns having different superscripts are significantly different (P-value < 0.001).

a feedlot where nutrition is optimal and disease expo-
sure is greater may prove more interesting.

The sample size of this study may also have lim-
ited the ability to detect a significant treatment effect.
Based on the observed mean and standard deviation of
the MCW treatment group, our sample would have de-
clared a difference in average daily gain of 0.2 1b (0.09
kg)/day to be significantly different at the standard 5%
level of significance.

The effect of IBK on weight gain was significant.
Heifers treated one or more times for disease had sig-
nificantly lower average daily gain than those not
treated, and gained 40.6 b (18.5 kg) less than unaffected
herd mates over the course of the trial. Similar findings
have been reported in a number of previous stud-
ieS.6‘12’14’15

The stress effect of weaning on leukocyte param-
eters is consistent with that shown previously. Our find-
ing that the N:L ratio was elevated at 24 hours after
weaning is consistent with an earlier study by Hickey
and co-workers.? In contrast, Church and Hudson re-
ported an elevation in the N:L ratio for up to 14 days
after dam removal in wapiti (Cervus elaphus) calves.’
In a study designed to simulate acute stress, adminis-
tration of dexamethasone resulted in neutrophilia and
marked lymphopenia that led to a dramatic increase in
the neutrophil:lymphocyte ratio.? While the calves in
our study were simultaneously vaccinated with a mul-
tivalent clostridial vaccine at weaning, we believe
changes observed were most likely due to the stress of
weaning, since it has been shown that vaccination with
either a 2-way or 7-way clostridial vaccine has no sig-
nificant effect on WBC, neutrophil or lymphocyte
counts.®

Conclusions

With low disease exposure and marginal nutrition
as observed in this trial, use of MCW fraction at or near
weaning had no effect on weight gain, morbidity, or white
blood cell parameters in beef heifer calves. While we
observed no effect on these parameters in beef steer
calves, the sample size limited our ability to draw de-
finitive conclusions. IBK had a significant effect on
weight gain, regardless of treatment group. White blood
cell count, neutrophil count and N:L ratio were dramati-
cally affected by weaning.
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100 mg/mL Antimicrobial Injectable Solution
For Subcutaneous Use In Cattle Only
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In Calves To Be Processed For Veal

BRIEF SUMMARY:
Before using Baytril® 100, please consult the product insert, a
summary of which follows:

CAUTION:
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order of a licensed veterinarian.
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treatment of bovine respiratory disease (BRD) associated with
Mannheimia haemolytica, Pasteurella multocida and
Haemophilus somnus.

ADVERSE REACTIONS:

No adverse reactions were observed during clinical trials. For
medical emergencies or to report adverse reactions, call 1-800-
422-9874.
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Safety studies were conducted in feeder calves using single doses
of5,15,and 25 mg/kg for 15 consecutive days and 50 mg/kg for 5
consecutive days. No clinical signs of toxicity were observed when
adose of 5 mg/kg was administered for 15 days. Clinical signs of
depression, incoordination, and muscle fasciculation were
observed in calves when doses of 15 or 25 mg/kg were adminis-
tered for 10 to 15 days. Clinical signs of depression, inappetance,
and incoordination were observed when a dose of 50 mg/kg had
been administered for 3 days. No drug-related abnormalities
in clinical pathology parameters were identified. No articular
cartilage lesions were observed after examination of stifle
joints from animals administered 25 mg/kg for 15 days.
Asafety study was conducted in 23-day-old calves using doses of
5, 15, and 25 mg/kg for 15 consecutive days. No clinical signs of
toxicity or changes in clinical pathology parameters were
observed. No articular cartilage lesions were observed in the stifle
joints at any dose level at 2 days and 9 days following 15 days of
drug administration.

Aniinjection site study conducted in feeder calves demonstrated
that the formulation may induce transient reaction in the subcuta-
neous tissue and underlying muscle. No painful responses to
administration were observed.

WARNING:

Animals intended for human consumption must not
be slaughtered within 28 days from the last treatment.
Do not use in cattle intended for dairy production.

A withdrawal period has not been established for this
product in pre-ruminating calves. Do not use in calves
1o be processed for veal.

HUMAN WARNINGS:

For use in animals only. Keep out of the reach of children. Avoid
contact with eyes. In case of contact, immediately flush eyes
with copious amounts of water for 15 minutes. In case of dermal
contact, wash skin with soap and water. Consult a physician if
irritation persists following ocular or dermal exposures. Individuals
with a history of hypersensitivity to quinolones should avoid this
product. In humans, there is a risk of user photosensitization within
afew hours after excessive exposure to quinolones. If excessive
accidental exposure occurs, avoid direct sunlight. For customer
service or to obtain product information, including a Material Safety
Data Sheet, call 1-800-633-3796. For medical emergencies or to
report adverse reactions, call 1-800-422-9874.

PRECAUTIONS:

The effects of enrofloxacin on bovine reproductive performance,
pregnancy, and lactation have not been adequately determined.
Subcutaneous injection can cause a transient local tissue reaction
that may result in trim loss of edible tissue at slaughter.

Baytril® 100 contains different excipients than other Baytril®
products. The safety and efficacy of this formulation in species
other than cattle have not been determined.

Quinolone-class drugs should be used with caution in animals with
known or suspected Central Nervous System (CNS) disorders. In
such animals, quinolones have, in rare instances, been associated
with CNS stimulation which may lead to convulsive seizures.
Quinolone-class drugs have been shown to produce erosions of
cartilage of weight-bearing joints and other signs of arthropathy
in immature animals of various species. No articular cartilage
lesions were observed in the stifle joints of 23-day-old calves at 2
days and 9 days following treatment with enrofloxacin at doses
up to 25 mg/kg for 15 consecutive days.
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1f one of your cowboys took seven days i
to complete a one-day job, 'you’d fire him.

It should be no different with your BRD antibiotic. Why waste a week playing wait-and-see with a long-lasting
therapy that may increase his chances of dying or becoming a chronic?* Single-dose Baytril® 100 (enrofloxacin)
rapidly attacks and kills the three major bacteria that cause BRD, helping calves look and feel better in hours,

and get back to work in a day. You know the drill; you turn to the one that gets the job done and done right.

Baytril 100. Right the first time® Extra-label use of this product in food-producing animals is prohibited.

*Bayer Study BL3260 njectoble g

9‘2‘“ Bayer www.baytril100.com © 2006 Bayer HealthCare LLC, Animal Health Division, Shawnee Mission, Kansas 66201 B-Y'l'lr;‘loo

R Boyer, the Bayer Cross, Baytril and Right the first time are trademarks of Bayer. (enrofloxacin)
Right the first time
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