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Abstract

A total of 111 vearling feedlol steers were vacel-
nated with S-way modified-live virus vaccine and
Mannheimia haemolytica (MH) bacterin-toxoid, utiliz-
ing either needle-free or conventional needle-and-sy-
ringe injection techniques. Blood samples were collected
from all steers at the time of vaccination and 21 days
later, and serum was analyzed for antibody titers to in-
fectious bovine rhinolracheitis (IBR) virus and M.
haemolytica (MH) leukotoxin, Serological response to
the 1BR wiral fraction of the G-way viral vaccine was
sigmificantly higher (P=0.001) on day 2] following ad-
ministration with needle-free injeclion, compared to con-
ventional needle injeclion. Serological responses to Lhe
MII supernatant and cell-associated anligens were not
statistically different (P=0.06) on day 21 following ad-
ministration with needle-free injection, compared Lo con-
ventional needle injection.

HEésumé

Un total de 111 bouvillons de pares d'engraissement
onl été vaceings avec un vacein & virus maodiliés vivants
pentavalent ot une bactérine-toxoide de Mannfermia
haemolviica (MH) administré avee la technigque sana
aiguille ou avee la technigue d'injection conventionnelle
avee aipuille el seringue. Dea échantillons de sang ont
élé recueillis chez tous les bouvillons au moment de la
vaccination et 21 jours plus tard, Le sérum a été analysé
pour les Litres d'anticorps contre le virus de la
rhinotrachéite infecticuse bovine (IBR) et 1a leucotoxine

de M, haemolyiice (M) La réponse sérologique i la
fraction virale I1BR du vacein pentavalent était
gignificativement plus élevée (P = (L001) au jour 21 suite
A la vaccination sans aiguille gu’a la vaceination
conventionnelle. La réponse sérologique contre le
surnageant de MH et les antigénes cellulaires associés
n'élait pas significativement différente (P =0.06) au jour
21 suite a la vaccination sans aiguille ou 4 la vaceina-
tion convenltionnelle.

Introduction

Beet quality assurance (BOA guidelines recognize
that inadegquale animal restraint or use of small diam-
eler needlea may result in needle breakage, which poses
a hazard to those who handle or eat the meat. They
alao recognize that blood-borne infections diseases, such
as bovine leukosis or anaplasmoesiz, may be transmit-
ted animal-to-animal when a single needle is utilized to
imject multiple animals. One technology thal poen-
tially minimizes these problems is a pneumatically-pow-
ered, needle-lTes injection device that utilizes air
pressure to drive the vaceine through the skin and into
the underlying subeutis or musele !

Needle-free technology traces its roots to indus-
trial aceidentz in the 199 century when French work-
men using pressurized grease guns in Tactories
inadvertently injected themselves. This concepl was
developed into “jet injectors” which were adopted for use
by the United States military to vaceinate draftecs/re-
eruita following World War 11, and to administer small-
pox vaccine in the early 1960s" Needle-free injection
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devices have been used extensively since that time in
human and velerinary medicine to deliver vaccines and
drugs " Immunogenicity studies in humans and
animals have shown noe significant decrease, and an oe-
casional increase, in vaceine efficacy when vaccines were
delivered with needle-free delivery systems versus con-
venliomal needle systema. ' The purpoae of this study
was to compare the serological response when a maodi-
fied-live wirus vaceine containing infections hovine
rhinotracheilis (TBR) virua antigen and a Mannfieimio
heemodvtica {MH hactorin-toxoid were injectad into
yearling feedlet steers utilizing either needle-free
injection” or conventional neadle injection methods,

Materials and Methods

Animal Background

Afotal of 111, 806 1h (366 kg vearling steers origi-
nating from a single Kansas ranch were atilized. Ap-
proximately five months prior to initiation of the current
study, while al the ranch of arigin, these steers were
vaceinated with two doses of 4-way modified-live virus
vaceine, one dose ol Mannheimio haenrolviica-Poas-
tenrella multocida bacterin-loxoid and one dose of T-way
clostridial bacterin-doxoid as part of a preconditioning
program, Brand names of vaceines and bacterin-tox-
oidz used at the ranch were nol available, Sleers were
Lhen moved Lo wheat pasture in central Oklahoma and
managed as a single group through the winter prazing
season (J. Bohn, personal communication, 2004), In
early March they were transported to a commereial feed-
lot in south-central Kansas to begin the study

Randomization

Omn day O, individual sequentially-numbered eartags
were applied to the left ear of cach steer and the modi-
fied-live virus vaceine and bacterin-toxoid treatments
wire administered. A random number generalor was
utilized to randomize the freatments to individuals of each
successive pair of steera through Lhe chute.

Troerdirien fs

Treatment 1 consisted of a needle-free intramus-
cular (IM 1 injection of 2 mL of 5-way modified-live virus
vaceing” in the lefl side of the neck (Figures | and 2),
and a conventional subeutaneous (SC) injection of 2 mLL
of MH bacterin-loxoid® in the right side of the neck. The
needle-free injector pressure was set to 85 pounds per
square ineh {pait to ensure IM injection of the modified-
live viruz vaccine (DL Cook, personal commumnication,
20040, The conventional subeutaneous injection utilized
a standard automatic-refill syringe and dizsposable 16-
gauge, 3-inch needle.  Proper one-handed SC injec-
tion technigue was utilized, Needlez were changed
between edach animal,

Figure 1. Felton pneumatic system with variable dose
and pressure sellings.

Figure 2. Telton needle-free injector,

Treatment 2 eonsizted of a needle-free SC injec-
Liem of 2 ml of MH bacterin-toxoid in the right side of
the neck, and a conventional IM injection of 2 mL of 5-
way modified-live viros vaccine in the left side of the
neck., The needle-lree injector prossure was set to 76
pai to ensure SC injection of the bacterin-toxoid (D1
Cool, personal communication, 20040, The conventional
IM injection utilized a slandard automatic-refil] syringe
and disposable 16-gauge, 1-inch needle, with the needles
changed between each animal,

Additionally, all animals were administered a
footrot bacterin, T-way clostridial bacterin-toxoid, injecl-
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able dewormer and growth-promotant implant, accord-
ing to feedlot protocol. Kach product was given in a
consistent injection site, A four-inch (10.2 em) spacing
was maintained between adjacent injection sites Lo help
ensure that additional injections did not interfere with
study treatments.

Animal Management

Steers were housed in a single feedlot pen and man-
aged as a single unit, Water and feed were available ael
libitum according Lo feedlot protocol. Animals were ob-
served daily by feedlot pen riders for signs of dizease.
No adverse reactions were observed. No animals re-
quired treatment during the 21-day study.

Sample Collection and Evaluation

Blood samples were collected from each animal on
day 0 and day 21. All blood samples were chilled and
torwarded to the Kansas State Universily Veterinary
MHagnostic Laboratory where serum was harvested, fro-
zen and held for serological evaluation. Routine log*®
sprum neutralization evaluation for the presence of an-
iibody to TBR virus was performed as an indicator of
the seralogical response to the modified-live virus vac-
cine. Enzyme-linked, immunosorbent assays (ELISA)
using whole-cell and supernatant antigens of M.
haemolytica were uzed to eslimate serum antibody re-
sponze to the MH bacterin-toxoid.

Data Managemend and Analvais

Statistical analyses for titer levels were performed
with the Mixed Procedure of SAS (SAS, 2000; SAS In-
stitute Ine, Cary, NC), A split-plot analysis was con-
ducted to account for repeated measurements that
included the fixed effects of ireatment and day of bleed-
ing as the repeated measure. Satterthwaite adjustment
was used for the degrecs ol {reedom, All treatment
means were separated (P < .05) using the Least Signifi-
cance Difference procedure when the respective F-tests
were significant (P < 05), unless otherwise stated.

.

Results and Discussion

Treatment Leasl-Squares Means of [BR virus and
M. haemolytica serological responzes on day 0 and day
21 are shown in Table 1. There was no pre-existing sta-
tistical difference in IBR titer means on day 0. There
was a highly significant difference in IBR treatment
means on day 21 (P=(,.001) following administration
with the needle-Tree injection system, There was no pre-
exizting statistical difference in MIT leukotoxin means
on day 0. The MH response means approached being
statistically different om day 21 (P=0.061 following ad-
miniztration with the needle-free injection system. This
study did not measure the immunological determinanls
that led to the differences ohserved.

The findings of thiz study indicate that use of a
needle-frec injection system Lo vaccinale yearling feed-
lot steers can produce IBR and MH serological responses
at least equivalent Lo those obtained with conventional
needle-and-syringe injection systems. Use of the Felton
Pulse™ 250 aystem offers a viable option for vaceinat-
ing beel cattle when it is desirable to reduce potential
fur needle injury to animal handlers, prevent loging bro-
ken needles in tissue, or possibly prevent transfer of
blood-borne disease,

Further research is needed to define the cell medi-
ated immune responge to vaccination, and to determine
if differences in tissue reaction exist when vaceinating
cattle with a needle-free injection system as cormpared
to Lraditional needle-based injections.

Conclusion

Serological response to the TBR fraction of the 5-
way virus vaceine was significantly higher on day 21
following M adminiztration with the needle-free injec-
tiom syslem when compared to the conventional needle-
and-zyringe route of administration. Serological
response Lo the M, haemolytica bacleri n-toxoid was nuo-
merically higher, but not significantly different, on day

Table 1. Treatment Least-Squares Means of IBR and Mannheimia haemolytica serological responses.

Administration method/faniigen Dy O titer S8 [y 21 titer a1

Meedle-free f TBR 250 047 14 L1, B0

Neadle / IBR 1.96 0,67 41.75 5491
P value (.95 (001

Mewedle £ M. foemalyiica [+ 244 0,00 0.260 0,011

Needle-free { M. hoemolviicn 259 011 0,326 .o11
* P value {.20 0.0

P yalue for comparisons within antigen and day,
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21 following SC administration with the needle-free in-
jeclion ayatem,

Foolnotes

* Felton Pulse™ 250 Needle-Free Injectar System, Felton
International, Lenexa, KS

' Bovi-Shield” Gold 5 imodified-live bovine rhinotrache-
itis-virus diarrhea-parainfluenza 3-respiratury syncy-
tial virus vaccine), Plizer Animal Health, New York, NY

© One Shot" (Pastesrella fMannheimial hoemolyiice hac-
terin-toxoid), Plizer Animal Health, New York, NY
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