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Introduction

Bovine Respiratory Disease Complex (BRD) has
caused tremendous losses in the cattle industry by increas-
ing the number of animals lost to death, by increasing the
cost of health maintenance, and by decreasing the rate of
growth and conversion of feed to gain.’ It is now known
that stress plays an important role in the etiology of BRD
along with the presence of bacterial and viral agents.*8
The stress of weaning, handling, processing and transpor-
tation reduces the endogenous immunological response
and results in the establishment of the BRD com-
plex 3141624 Reducing the amount of stress imposed on
feeder calves could reduce the incidence of BRD. Johnson
et al.l described a non-restraint system for the administra-
tion of IBR and BVD vaccines which reduces the stress
associated with administering vaccines to feeder calves.
However, data on the subsequent performance of feeder
calves processed by different methods is limited. The pur-
pose of the experiments in this paper was to determine the
impact of a non-restraint vaccination method on the health
and performance of feeder calves processed and trans-
ported through typical marketing systems.

Materials and Methods

The system used for these experiments utilized com-
pressed air to propel encapsulated vaccines into the calf as
it walks past the operator. The vaccination process was
performed without restraint and the stress associated with
restraint.

Experiment 1.

A total of four hundred and twenty steer calves (aver-
age weight, 218 kg) were purchased from auction facilities
in southeastern Oklahoma during April and May of 1986,
taken to a central processing facility and processed the
morning after purchase. Processing included vaccination
for IBR, BVD, and PI3?% leptospira pomona and clos-

This paper was inadvertently omitted from a previous issue
of The Bovine Practitioner.

tridal ® by conventional methods. Bulls were castrated and
all horns were tipped. After processing, the calves were
maintained on warm season grass pastures for an average
of 10 days. When enough calves had been amassed for 1 or
2 truck loads, the calves were shipped to the Forage and
Livestock Research Laboratory near El Reno, OK in three
different shipments. Upon arrival at El Reno the calves
were individually weighed, identified with a glued on back
tag and randomly assigned to either a conventional or bal-
listically processed group. The conventional group (C)
were revaccinated with a MLV injectable product con-
taining IBR, BVD, PI3€. The ballistically processed group
were revaccinated with the same product but using the bal-
listic system.

Following processing, the calves within each of the 3
shipments and the two processing groups were housed in
dirt lots with ad libitum access to hay and a mixed ration
consisting of 36.4% peanut hulls, 46.2% ground corn,
8.9% soybean meal, 6.6% molasses and 1.9% minerals.
Calves were observed twice daily for visual symptoms of
BRD by an experienced veterinarian. After 14 days in .he
receiving program the calves were weighed, identified with
an ear tag and moved to warm season grass pastures for an
average of 108 days. Each of the eleven pastures contained
an equal number of calves from each of the processing
treatment groups. The body weight of each calf was re-
corded upon arrival at El Reno, at the end of the 14-day
receiving period and at the end of the summer grazing pe-
riod. The later two weights were collected after a 16-hour
fast without feed and water to reduce the variaton asso-
ciated with gastrointestinal fill.

Experiment 2.

One hundred and eighty three crossbred steer calves
(average weight 237 kg) were purchased from a single
ranch in Florida to evaluate the effect of vaccination meth-
ods at the farm of origin on health and performance feeder

*Triangle-3, Fort Dodge Labs, Fort Dodge, IA.
bUtraBac-7, Beecham Laboratories, Bristol, TN.
“Bioceutic, St. Joseph, MO.
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calves. Calves were randomly assigned to one of three
treatment groups. Group 1 were vaccinated for IBR, BVD,
and PI3 at the farm of origin by the ballistic system. Group
2 was also vaccinated at the farm of origin with the same
product but using the conventional injectable method.
Group 3 was vaccinated upon arrival at El Reno using the
same product and the injectable method. Group 3 were
further processed with clostridal vaccine and treated for
liver flukes,d internal and external parasites.®

On day 14 after arrival, all calves were weighed before
the morning feeding and revaccinated with the same prod-
uct and the same system as at arrival. The calves in groups
1 and 2 were then treated for internal and external parasit-
es and vaccinated for clostridium as previously described
for Group 3.

During the 28-day receiving period, the calves were
housed in dirt lots (7.6 x 15.2 M). Each pen contained 6 or
8 calves processed by the same method and the same truck
load. A total of 24 pens were used to give 4 replications of
each load (n=2) x treatment (n=3) combination. The ra-
tion fed during the receiving period was the same as de-
scribed in Experiment 1. Feed intake was limited on day 1,
then increased daily until feed was refused. Feed intake
was summarized by pen weekly and body weight changes
were recorded at arrival, on day 14 and on day 28.

The data from Experiment 1 representing the 14-day
confinement period was analyzed as a randomized com-
plete block (RCB) design with each of the three loads used
as blocks and the two vaccination methods used as treat-
ments. The load by treatment interaction was used as the
error term. The second portion of Experiment 1 encom-
passed the summer grazing period of 108 days (range 92-
127 days) and was analyzed as a RCB design using each of
the pasture groups (N=11) as a block and vaccination
method (N =2) as treatments. Experiment 2 was analyzed
as a split plot design with replication (N=4) and load
(N =2) being tested by their interaction and the effect of
treatment (N =3) being tested by the interaction of repli-
cation, load and treatment. Differences among treatment
means with a significant F value were determined by the
Least Significance Differences (LSD) procedure.

Results

Although the arrival dates of the 3 loads used in Ex-
periment 1 spanned a 27-day period, the arrival weights
were not significantly different between loads and aver-
aged 218 kg (Table 1). The amount of weight lost during
transit from the assembly point to El Reno (300 km) was
5.7%, 4.2%, and 3.2% for loads 1, 2, and 3, respectively.
Morbidity, mortality, average daily gain (ADG) and dry
matter intake during the 14-day receiving period at El

dClorsulon, Merck and Co., Rahway, NJ.
“Ivermectin, Merck and Co., Rahway, NJ.

Table 1. The effect of conventional and ballistic vaccination
on performance and health of feeder calves
(Experiment 1).

Load
1 2 3

Vaccination Method; Control  Ballistic ~ Control ~ Ballistic  Control  Ballistic Mean* SEM*

No. of animals 44 43 88 86 7 80

Arrival weight, kg 219.1 216.2 216.8 219.2 2149 2208 2179 13
Day 14 weight, kg 2328 2309 226.9 233.2 2213 221.6 2218 12
Gain, 14-days, kg 137 14.7 10.1 14.0 6.4 08 9.9 14
ADG. kg .98 1.05 72 1.0 46 .06 7 Bl

Dry matter intake;
Wheat hay, kg 2.14 269 1.84 1.88 .67 66 1.65 16
Mixed ration, kg 5.13 5.18 4.62 5.00 389 3.98 4.64 .05
Total, kg 127 7.87 6.406 6.88 456 4.64 6.28 R
Feed:Gain 7.49 751 9.01 6.89 9.94 78.53 19.90 131
Morbidity, No. 1 0 8 2 4 0 2iS 28

Mortality, No. 1 0 0 1 0 0 3 5

“Mean and standard error of the mean across all 3 loads.

Reno were similar between the conventional and ballistic
groups. The calves in the conventional group in load 2 had
to be mass medicated on day 4 through 6 due to a sudden
number of BRD cases and a prognosis of extreme morbidi-
ty. The calves were treated with 4,000 mg of long acting
oxytetracyclinef and 25 grams of sulfadimethoxine®. Of the
13 calves treated for BRD in the conventional group, 8
calves came from load 2.

With each successive load, average daily gain (ADG)
and dry matter intake decreased in Experiment 1 (Table 1
and 2). Hay, mixed ration and total dry matter intake were
lower (p < .05) for the calves in load 3 as compared to the
calves in loads 1 and 2. Concurrently the mean daily high
and low temperature increased, while the total amount of
precipitation decreased with time. Loads 1 and 2 arrived
only 9 days apart and had 5 days of common weather. Load
3 arrived 18 days after load 2 and had no days in common
with either load.

Table 2. Dry matter intake and climatic conditions for each
load (Experiment 1).

Load

1 2 3 SEM
Dry intake;
Mixed ration, kg~ 5.15% 4.81* 3.95* .09
Wheat hay, kg 237 1.86 66° .16
Total, kg 7.52¢ 6.67* 459 .13
Temperature;
High, C 29.4 27.9 32.0
Low, C 15.8 16.2 19.1
Precipitation, cm 24.8 29.6 6.3

4bMeans in the same row are different, P < .05.

fL.A-200, Pfizer Inc., New York, NY.
£Albon, Hoffman-LaRoche Inc., Nutley, NJ.
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Previous vaccination method had no effect on the sub-
sequent performance of calves during the summer stocker-
ing period (mean = 108 d; Table 3). Average daily gain
ranged from .34 kg to .7 kg among the 11 different pastur-
es, but within each pasture the two vaccination groups had
similar ADG.

Table 3. Average daily gains of calves vaccinated by either
a conventional method or the ballistic method
during the summer grazing period.

Source No. of No. of Conventional Ballistic
Group of forage® hd days ADG ADG
ke
1 OWBS 44 111 .58 .54
2 OWBS 44 111 .55 .56
3 BERM 43 127 37 30
4 BERM 42 119 34 42
5 BERM 41 127 .45 42
6 BERM 41 119 41 44
7 NR 32 100 .59 .54
8 NR 32 100 .64 .76
9 NR 31 92 .60 .68
10 NR 31 92 .63 .66
11 NR 28 92 .50 .54
“Source of forage; Old World Bluestem, BERM =
Bermudagrass

NR = Native tall grass range.

Overall morbidity (1.1%) and mortality (0.5%) of the
183 calves used in Experiment 2 was low. Dry matter in-
take, ADG and feed:gain were not statistically different
among three treatment groups (Table 4). The ADG from
day 0 to day 14 and from day 15 to day 28 was .87, .91 and
1.07 and 1.26, 1.26 and 1.48 Ibs/hd/day for treatments 1, 2,
and 3 respectively.

Table 4. The effect of time and method of processing on
performance and feed intake (Experiment 2).

Treatment Method  Place No.hd Intake ADG Feed:Gain
_________ P —
1 Ballistic FO 60 5.72 46 1243
2 Convent. FO 61 5.73 46 12.46
3 Convent. ARR 62 6.00 55 10.41
Standard error 31 1.33
of the mean

Discussion

The morbidity and mortality observed in Experiment
1 was less than that observed by Lofgreen!"1213 and Cole®
for stressed feeder calves processed at arrival. The low in-
cidence of BDR in Experiment 1 was probably due to two
factors. First, the short transportation distance (300 km)
imposed less stress than a longer distance. Secondly and
probably more important, the calves used in Experiment 1
had been previously vaccinated for BRD and allowed to
recover from the stresses of weaning, marketing and trans-
portation before the second transit period. Reid and
Mills? observed that unfamiliar events are less stressful

with each occurrence. The amount of shrinkage reported
in this experiment was also less than that previously ob-
served at this laboratory,'®2! but this was a function of the
distance traveled.!®

Feed intake is usually sensitive to the amount of stress
imposed on the feeder calf and to the incidence of BRD.
Dry matter intake in Experiment 1 was higher than pre-
viously observed for feeder calves, and was different
among loads.!>17:20:21 Although the average weights of the
3 loads were similar, each load was made up of calves from
different farms of origin. Due to the different backgrounds
of the calves, the perception of an event as stressful will
vary among calves. This in combination with differences in
climatic conditions can explain the variation in morbidity,
ADG and dry matter intake among the 3 loads of Experi-
ment 1,215

Morbidity and mortality observed in Experiment 2
was lower than that observed in Experiment 1. The calves
in Experiment 2 were from a single source as compared to
the many different sources of calves used in Experiment 1.
The farm of origin has a significant impact on the ability of
the calf to resist BRD.!%?* The calves used in Experiment 2
were also shipped directly from the farm to the receiving
point which limited their exposure to unfamiliar viral and
bacterial agents usually encountered during the marketing
and transportation process.

Calves in treatment 1 and 2 were not treated for inter-
nal parasites until 14 days after arrival. Previous research
has shown that treatment with anthelmintics at arrival can
increase ADG during the receiving period.® Since the
ADG was similar among the treatment groups in Experi-
ment 2 during the first and second 14-day periods, it is as-
sumed that delaying the administration of anthelmintics to
day 14 did not bias the results.

In conclusion, no difference in short or long-term
feeder calf performance or dry matter intake during the
receiving phase was noted between the two procedures
used in these experiments. The incidence of BRD was very
low in all groups and no conclusive statements could be
made about a reduction in the incidence of BRD. Short
and long-term performance of the feeder calves in a stock-
er situation was not affected by the vaccination procedure
when applied as the primary vaccination or as the second-
ary vaccination.

Mention of a trade name, proprietary product, or specific
equipment does not constitute a guarantee or warranty by
the USDA and does not imply its approval to the exclusion
of other products that may be suitable.

References

1. Ames, D. R,, Brink, D. R., Willms, C. L. Adjusting protein in feedlot
dicts during thermal stress. J. Anim. Sci. 1980; 50:1-6. 2. Attebery, J. T,,
Johnson, H. D. Effects of environmental temperature controlled feeding
and fasting on rumen motility. J. Anim. Sci. 1966; 29:734-737. 3. Blecha,
F., Boyle, S. L., Ritez, J. G. Shipping suppresscs lymphocyte blastogenic

JANUARY, 1992

183

TWONNQLNSIP $SA008 Uado ‘S1I9UONNILIJ SUIAOY JO UONRIOSSY UedLowy YSLdo)) §



responses in Angus and Brahman x Angus feeder calves. J. Anim. Sci.
1984: 59:576-583. 4. Cole, N. A. 1984. Critical review of precondition-
ing. Proc. Symp. on Bovine Respiratory Discase. Texas A&M Univ. p. 20-
49. 5. Cole, N. A, McLaren, J. B., Hutcheson, D. P. Influence of pre-
weaning and B-vitamin supplementation of the fecdlot receiving diet on
calves subjected to marketing and transit stress. J. Anim. Sci. 1982;
54:911-917. 6. Davis, G. V., Jr., Leland, Jr., S. E.. H. K., Erhart, A. B.
Effects of anthelmintics on health and gain of stressed calves. Kansas
State University Cattle Feeder Rept. 1976. 7. Gwazdauskas, F. C,,
Gross, W. B,, Bibb, T. L., McGilliard, M. L. Antibody titers and plasma
glucocorticoid concentration near weaning in steer and heifer calves. Can
Vet. J. 1978; 19:150-154. 8. Horton, Dallas. Management, marketing
and medicine. Proc. Symp. on Bovine Respiratory Disease. Texas A&M
Univ. p. 3-6. 1984. 9. Jensen, R., Mackey, D. R. Diseases of feedlot cat-
tle. Philadelphia Lea and Febiger. 1979. 10. Johnson, D. W., F. R. Paul,
C. C. Muscoplat and J. F. Drake. A new approach to vaccination for In-
fectious Bovine Rhinotracheitis (IBR) and Bovine Viral Diarrhea (BVD)
using a ballistic implantation system. Proceedings X' world Congress
on Cattle Disease, Durban, S. Africa. Sept. 17-24, 1984. 11. Lofgreen,
G. P,, Addis, D. G., Dunbar, J. R,, Clark, J. G. Time of processing calves
subjected to marketing and shipping stress. J. Anim. Sci. 1978; 47:1324-
1328. 12. Lofgreen, G. P., Dunbar. J. R., Addis, D. G., Clark, J. G. En-
ergy level in starting rations for calves subjected to marketing and ship-
ping stress. J. Anim. Sci. 1975; 41:1256-1265. 13. Lofgreen, G. P.,
Stenocher, L. H., Kiesling, H. E. Effects of dietary energy, free choice
alfalfa hay and mass medication on calves subjected to marketing and
shipping stresses. J. Anim. Sci. 1980; 50:590-596. 14. Martin, S. W.,
Meck, A. H., Davis, D. G., Johnson, J. A., Curtis, R. A. Factors asso-

ciated with morbidity and mortality in feedlot calves: The Bruce County
beef project year two. Can. J. Comp. Med. 1981; 45:103-112.  15. Morri-
son, S. R,, Givens, R. L., Lofgreen, G. P. Sprinkling cattle for relief from
heat stress. J. Anim. Sci. 1973; 36:428-432. 16. Phillips, W. A. Factors
associated with stress in beef cattle. In: Proceedings of the Symposium on
Management of Food Producing Animals, Vol. II. 1982. Ed. Walter
Woods, Purdue University. 17. Phillips, W. A. The effect of protein
source on the poststress performance of steer and hcifer calves. Nutr.
Rep. Intl. 1984; 30:853-858. 18. Phillips, W. A., Cole, N. A., Hutcheson,
D. P. The effect of diet on the amount and source of weight lost by beef
steers during transit or fasting. Nutr. Rep. Intl. 1985; 32:765-776. 19.
Phillips, W. A., Juniewicz, P. E., Zavy, M. T., VonTungeln, D. L. The
effects of the stress of weaning and transit on performance and metabolic
profile of beef calves of different genotypes. Can. J. Anim. Sci. 1987;
67:991-999.  20. Phillips, W. A., McLaren, J. B., Cole, N. A. The effect
of a preassembly Zeranol implant and post-transit diet on the health per-
formance and metabolic profile of feeder calves. J. Anim. Sci. 1986;
62:27-36. 21. Phillips, W. A., VonTungeln, D. L. The effect of yeast cul-
ture on the poststress performance of feeder calves. Nutr. Rep. Intl. 1985;
32:287-294. 22. Reid, R. L., Mills, S. C. Studies on the carbohydrate
mctabolism of sheep. XIV. The adrenal response to psychological stress.
Aust. J. Agric. Res. 1962; 13:282-295. 23. Woods, G. T., Pickard, J. R.,
Cowsett, C. A three year field study of preconditioning native Illinois beef
calves sold through a cooperative marketing association (1969 to 1971).
Can. J. Comp. Med. 1973; 37:224. 24. Yates, W. D. G. A review of in-
fectious bovine rhinotracheitis, shipping fever pneumonia and viral-bacte-
rial synergism in respiratory disease of cattle. Can. J. Comp. Med. 1982;
46:225-263.

184

THE BOVINE PROCEEDINGS—No. 24

“UONNQLISIP $S2098 Udo (SIAUONIOBIJ UIAOE JO UONRIOSSY UrdLIoWY 1ySLAdo)) o



Planning Session for the 1992 Congress, at the
Orlando meeting: 1. to r. Dr. Pierre Lekeux, Dr. James
Hanson, Dr. Lee Allenstein, Dr. Harold Amstutz, Dr.
Darrel Johnson, Chairman, Dr. Gordon Atkins, Dr. Eric
Williams and Dr. Andrew Overby.

See you in St. Paul!
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Cattle — LUTALYSE Sterile Solution is indicated as a luteolytic agent.
LUTALYSE is effective only in those cattle having a corpus luteum, i.e., those
which ovulated at least five days prior to treatment. Future reproductive per-
formance of animals that are not cycling will be unaffected by injection of
LUTALYSE.

1. For Intramuscular Use for Estrus Synchronization in Beef Cattle and
Non-Lactating Dairy Heifers. LUTALYSE is used to control the timing of
estrus and ovulation in estrous cycling cattle that have a corpus luteum.

Inject a dose of 5 mI LUTALYSE (25 mg PGF2a) intramuscularly either once
or twice at a 10 to 12 day interval.

With the single injection, cattle should be bred at the usual time relative

to estrus.

With the two injections cattle can be bred after the second injection either
at the usual time relative to detected estrus or at about 80 hours after the
second injection of LUTALYSE.

Estrus is expected to occur 1 to 5 days after injection if a corpus luteum was
present. Cattle that do not become pregnant to breeding at estrus on days 1
to 5 after injection will be expected to return to estrus in about 18 to 24 days.

2. For Intramuscular Use for Unobserved (Silent) Estrus in Lactating Dairy
Cows with a Corpus Luteum. Inject a dose of 5 ml LUTALYSE (25 mg PGF2a)
intramuscularly. Breed cows as they are detected in estrus. If estrus has not
been observed by 80 hours after injection, breed at 80 hours. If the cow re-
turns to estrus breed at the usual time relative to estrus.

3. For Intramuscular Use for Treatment of Pyometra (chronic endometritis)
in Cattle. Inject a dose of 5 ml LUTALYSE (25 mg PGF2a) intramuscularly. In
studies conducted with LUTALYSE, pyometra was defined as presence of a
corpus luteum in the ovary and uterine horns containing fluid but not a con-
ceptus based on palpation per rectum. Return to normal was defined as
evacuation of fluid and return of the uterine horn size to 40mm or less based
on palpation per rectum at 14 and 28 days. Most cattle that recovered in re-
sponse to LUTALYSE recovered within 14 days after injection. After 14 days,
recovery rate of treated cattle was no different than that of nontreated cattle.
4. For Intramuscular Use for Abortion of Feedlot and Other Non-Lactating
Cattle. LUTALYSE is indicated for its abortifacient effect in feedlot and other
non-lactating cattle during the first 100 days of gestation. Inject a dose of 25
mg intramuscularly. Cattle that abort will abort within 35 days of injection.

WARNINGS

Not for human use.

Women of child-bearing age, asthmatics, and persons with bronchial and
other respiratory problems should exercise extreme caution when handling
this product. In the early stages, women may be unaware of their preg-
nancies. Dinop ine is readily absorbed through the skin and
can cause abortion and/or bronchiospasms. Direct contact with the skin
should, therefore, be avoided. Accidental spillage on the skin should be
washed off Immediately with soap and water.

Use of this product in excess of the approved dose may resultin drug residues.
PRECAUTIONS

Cattle — Do not administer to pregnant cattle unless abortion is desired.

Do not administer intravenously (1.V.), as this route might potentiate adverse
reactions.

Cattle admil dap would be d to have a reduced
response to LUTALYSE Sterile Solution.

Aggressive antibiotic therapy should be employed at the first sign of infection
at the injection site whether localized or diffuse. As with all parenteral prod-

ucts careful aseptic i should be tod the pos-
sibility of post injection bacterial infections.

ADVERSE REACTIONS

Cattle:

1. The most frequently observed side effect is increased rectal temperature
ata 5X or 10X overdose. However, rectal temperature change has been tran-
sient in all cases observed and has not been detrimental to the animal.

2. Limited salivation has been reported in some instances.

3. Intravenous administration might increase heart rate.

4. Localized post injection bacterial infections that may become generalized
have been reported. In rare instances such infections have terminated fatally.
See PRECAUTIONS.

IMPORTANT
CATTLE — No milk discard or preslaughter drug withdrawal period is required
for labeled uses.

DOSAGE AND ADMINISTRATION
CATTLE — LUTALYSE Sterile Solution is supplied at a concentration of 5 mg
dinoprost per ml. LUTALYSE is luteolytic in cattle at 25 mg (5 ml) adminis-

tered i As with any multi vial, practice aseptic techniques
in wi ing each dose. A clean and disinfect the vial closure
prior to entry with a sterile needle.

HOW SUPPLIED

LUTALYSE Sterile Solution is available in 10 and 30 ml vials.

Caution: Federal (USA) law restricts this drug to use by or on the order of a
licensed veterinarian.

US Patent No. 3,706,789

The Upjohn Company * Kalamazoo, Michigan 49001, USA
Revised April 1986 810470 11

Your Solution Source..

The Upjohn Company, Animal Health Division
Kalamazoo, MI 49001
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Lutalyse

Sterile Solution

helps you
open doors ,
of opportunity. .

By improving dairy reproductive performance, LUTALY,
LUTALYSE® Sterile Solution opens up many doors of  you tg
opportunity for you and your practice. It can open
doors to new clients, build your practice with curreg
clients and help make better use of your ting
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