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Abstract

A total of 104, five- to ten-month old Holstein heif:
ers and steers were blocked by age within sex-group,
randomized to trealment and vaccinated with 5-wav
modilied-live virus vaccine, Mannheimio hoemolytica
bacterin-toxoid and S-way Leplospira bacterin ulilizing
either neadle-fres or conventional needle-and-syringe
injection technigues, Blood samples were colleetoed from
all animals at the time of vaceination and 21 days later,
and the serum analvzed for antibody titers to infectinus

hovine rhinotracheitiz (IBR) virus as the indicator of

serological response to the G-way viral vaccine,
Munnheimia finemolytica (MH) leukoltoxin, and Lep-
tospira pommena (LP) as the indicator of serological re-
sponse Lo the S-way Leptospira bacterin, On day 21 the
serological response of hetlers Lo the IBR [raction of the
B-wiy viral vaceine, M bacterin and LP fraction of the
S-way Leptospira bacterin were not significantly dilfer
ent hotweeon routes of admimistration. On day 21 the
serological response of steers to the IBR fraction of the
f-way viral vaceine and MH bacterin was signilicantly
higher for the needle-free route of administration, while
the serological response to the LP fraction was not sig-
nificantly different belween roules of administration.

Résumié

Un total de 104 taures et bouvillons de race Hol-
stein, Agcs entre 5 ot 10 molg, onl éLé regroupes en

fonction de Page et alloués aléatoirement & un
traitement. Lea animaux ont é18 vaceinés avec un vaccin
A virug modifiés vivants pentavalent, une bactérine-
toxoide de Maonnheimia haemolyviico (MH) ef une
bactérine de Leptospira pentavalente, tous administres
avee la lechnique sans aiguille ou avec la technigue
d'injection conventionnelle avee aiguille of seringue. Des
échantillons de sang onb éLé recueillis cher Lous les
animaux au moment de la vaceination et 21 jours plus
tard, Le sérum a été analysé pour les titres d'anlicorps
conitre le virus de la rhinotrachéite infectieuse bovine
{IBR) en tant gu'indice dune réponse sérologigque au
vacein pentavalent et pour la leucotoxine MH b pour
lea anticorps contre Leptospira pomaone (L) en tant
quiindice d'une réponsze sérologique 4 la baclérine de
Leptospira pentavalente. Au jour 21, il n'y avait pas
d'effet de la voie de vaccination sur la réponse
sérologigque des taures A 1a fraction [IBR da vacein viral
pentavalent, 4 la bactérine MH et a la fraction LI de la
bactérine Lepiospire pontavalente. Ay jour 21 Ia réponse
sérologigque des bouvillona i la fraction [BR du vacein
viral pentavalent et a la bactérine MH était plus élevée
cher les individus recevant 'injection sans aiguille alors
gque la réponze sérologique & la fraction LP ne variait
pas selon la voie d'administration.

Imtroduction

Beel and dairy beel qualily aszurance (BOA) puide-
lines recognize that inadeqguate animal restraint or uze

no
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fsmall diameler needles may result in needle break-
ze, which poses a kazard to those who handle or eat
he meat. Furthermore, blood-borne infections diseases,
uch ag bovine leukosis or anaplasmaosis, may be Lrans-
nitted animal-to-amimal when a zingle needle is uti-
izird to inject mulliple animals.* One technology that
wientially minimizes theze problems is a pneumatli-
ally-powered, needle-free injection device that utilizes
ir pressure o drive the vaecine through the skin and
nto the underlving subeutis or muascele, ™

Meedle-free technology traces its roots to indus-
rial aceidents in the 19" century when French work-
nen using pressurized grease guna in factories
nadvertently injected Lhemselves, This concepl was
leveloped into “jet injectors”™ which were adopled foruse
iy the US military to vaccinate draftees/recruits in the
nid-19605, and to administer smallpox vaceine in Lhe
arly 19605, Needle-free injection devices have been
1zed extensively sinee Lhal lime in human and veteri-
wary medicine to deliver both vaccines and drugs #4407
mmunogenicity studies in humans and animals have
hown no signilicanl decreaze, and an oceasional in-
rease, in vaccine efficacy when vaceines were delivered
vith needle-free delivery systems versus conventional
wedle systems," ™ The purpose of this study was lo
ompare the serological response when an IBR-contain-
ng maodified-live virus vaceine, a Mannheimin
raemodyiicee {MH) bacterin-toxoid and a Leplospira
wmona ( LPlcontaining bacterin were injected into
{nlstein heilers and steers utilizing either needle-free
njection” nr conventional needle-and-gyringe injection
nethods,

Materials and Methods

A\nimal Backgrowd

Fifty-four Holstein replacement heifers and 5i
{olstein sleers from the Kansas State University dairy
erd were utilized. All animals were five to 10 months
i age and had been individually identified with unigquely
mambered ear Lags at birth. All animals had been vae-
inated at birth with an oral modilied-live rotaviras-
oronavirns vaceine” and an intranaszal infectious bovine
hinotracheilis-parainfluenza 8 vaceine,” Al five weeks
il age, all animals were vaccinated with a modified-live
nfections bovine rhinotracheitis (IBR)-bovine viral di-
irrhea (BVD -parainfluenza 3 (FL)-bovine respiratory
vneytial virus (BRE3V) vaccine' Mannheimia
waemodyiica bacterin-toxeid” and T-way clostridial hae-
erin-toxoid.” All calves were revaceinatled at 4-5 montha
if age with a modified-live IBR-BVD-I’L -BRSV vaccine!
ind T-way clostridial bacterin-toxeid.! In addition, all
weifers received a Boway Leplospira canicolo-
srippolyphosa-hardio-teterohaemorrhagice-pomona
wacterin? and Leptospira hardjo-bouis baclerin® at 4-5

months of age. All older heifers had been calthood vae-
cinated with BRB-51 Brucelln abortus vaccine prior to 10
months of age. Animals of similan age and the same sex
were housed in groups of 4-5 animals per pen. All man-
apement procedures were applied uniformly to all ani-
mals in each pen. Water and feed were available ad
fibitum.

Randontizalion

Animals were blocked into pairs by age within each
gex group, and the route of administration of products
was randomly allocated to each animal of each pair in
each apge hlock. A random nomber generator was ati-
lized to assign the treatment o each animal of each pair;
the animal with the lower random number was assigned
to Treatment 1, and the animal with the higher random
number was assigned to Treatment 2.

Treatments

All treatmenls were administered on day 0. Treal-
ments were administered in a fixed pattern, with modi-
fied-live virus vaceine administered in the right side of
the necl, and Monwheimio hoemolviicn and Leplospira
injections adminiztered in the lefl side of the neck.
Treatment 1 (T consisted of a 2mL dose of G-way modi-
fed-live virus vaccine' administered by needle-free (NI
intramuscular (1M} injection in the right side of the neck
(Fipures 1 and 2); a 2 mL dozge of Mannheimio
haemaolytice bacterin-toxeid® administered subcutane-
ously (SC) in the left side of the neck utilizing a dispos-
able 3 mL syringe and 18-gauge x 1-inch needle (syringe’
needle: SN and a 2 mb dose of b-way Leptospira
bacterin® administered IM in the left side of the neck
utilizing &N, Needles were discarded following each 5/
N injection. The necdle-free injector pressure was sel

Figure 1. Telton pneumatic system with variable dose
and preasure settings.
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Figure 2. Telton necdle-froe injeclor

at 85 pounds per square inch (psi) to ensure IM injec-
tion of the modified-live virus vaceine (DL Couok, per-
sonal communication, 2004

Treatment 2 (T2) consisted of a 2 mL dose of -way
maodified-live virus vaceine administered IM in the right
aide of Lhe neck utilizing SN, a 2 mL dose of BMH bacte-
rin-toxoid administered SC in the left side of the neck
by NF injection, and a 2 mL dose of 5-way Leptospira
bacterin administered IM in the left side of the neck by
NF injection, Needles were discarded folliwing each 5/
N injection. The needle-free injector pressure was set
to 74 pai to ensure SC injection of the MH bacterin-tox-
oid, and 85 psi to ensure [M injection of the Leptospira
bacterin (DL Cook, personal comm unication, 20045
Additionally, all animals were vaceinated with a T-way
clostridial bacterin-toxoid” by TM injection. Fach vac-
gine was given in a congistent injection site. Four-inch
(10,2 em) spacing was maintained belween injection
sites.

Animel Manogement

Animals were houged in their original pens and
sroupings throughout the 31-day study., Water and feed
were available ad {ibitum according to established pro-
tocol. Animals were observed daily for signs ol dizease.
Ten animals from T1 and 12 animals from T2 exhibited
transient swelling at the zite of the MH hacterin-toxoid
injection. No animals required Lreatment during the
study

Sample Collection and Fraluation
Blood zamples were collected from each animal on
day 0 and day 21, All blood samples were chilled and

forwarded Lo the Kansas State University Weterinary
Diagnestic Lahoratory for serological evaluation. Rou-
tine log® serum neutralization evalualion for the pres-
ence of antibody to IBR virus was performed asz an
indicator of the seralugical response to the maodilied-live
virns vaccine., Enzyme-linked immunoesorbent assays
(ELISA) using whole cell and supernatant antigens of
M. haemolytica were used to estimate serum antibody
respimses to the MH hacterin-toxoid, Microscopic ag-
glutination evaluation for the presence of antibody to
LP was performed as an indicalor of the serological re-
spomse to the Leptospira bacterin,

Data Management and Analysis

Stalistical analyvaes for titer levels were performed
with the Mixed Procedure of SAS (5AS, i), SAS In-
stitute, Ine, Cary, NCi. A split-plot analysis was con-
ducted Lo account for repeated measurements that
‘neluded the fixed effects of treatment and day of bleed-
ing as the repeated measure. Satterthwaite adjustment
was used for the degrees of freedom. All treatment
means were separated (P < 05} using the Least Signifi-
cance Dilference procedure when the respective T-tesls
were significant (P < .05) unless otherwise =lated.

Besults and Discussion

Treatment Least-Sgquares Means of 1IBR virus,
Meannheimic haemolyvtice and Leptospira ponond sero-
lagical responses on day 0 and day 21 for heifers and
sheers are shown in Tables 1 and 2, respectively, There
was no pre-existing atatistical difference in TBR, MI or
LP titer means for heifers on day 0, and no sipnilicant
difference in IBR, MH or LP treatment means on day
21.

1n the stesr population, there was no pre-existing
statistical difference in [BR, MH or LP titer means on
day 0, On day 21, there were signilicant differences in
IBR and MH treatment means, with higher mean titers
assoviated with needle-free administration; however,
there was no significant difference in LP treatment
Means,

An abiempt was made to pool heifer and steer
means, but a significant, sex by treatment interaction
witll MIT prevented pooling of the data

Although a G-antigen multivalent modified-live
virus vaccine was used in this study, [BR titers were
selected as the single indicator of serological response
(0 the multivalent vaccine. Similarly, while a S-antigen
multivalent Leptospira bacterin was used, LP Liters were
solected as the single indicalor of serological response
io this bacterin,

All heifers had been previously vaccinated with
products containing IBR, MH and LI? antigens. Steers
had been previously vaceinated with IBR and MH anti-
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Table 1. Treatment Least-Squarez Means of I1BR, Mannfeimic haemolytica and Leptospire pomona serological

respanses in dairy heilers,

Administration method £ anlipgen Day i titer SE Day 21 titer 10

T1 Needle-lree [ TRR @ .71 12,30 4.7

T2 Needle / 1BI .64 (.20 B2 1.6
* P value .G 0,11

11 Needle £ M. faemodytico (L2751 0.0z {1,348 1,00

T2 Meedle-Tree M. focmolviioo (1262 (r0E LI ¥ 5 {100
T walue 076 a1

T1 Needle / L. pomona 0.0 0 1774 81

T2 Mewdlo-Free S L. perenren 4 0 V.4 25
P wvalue L.00 0,0

CPvalue for comparisoms within antigen and day,

Table 2. Treatment Leasl-Bquares Means of IBR, Mannbfeimic haemolvtica and Leptospira pomona serological

responses in dairy steers.

Adminiatration method { antigen [y O Liler i D Day 21 titer 8B

T1 Meedle-free / [THR 1,44 0.27 .84 ba 1

T2 Needle / IBR 1.12 036 520 0.5
" P value 0,59 0.1

T1 Meedle £ M. faemolytica 177 01 (247 (i1

T2 Meedle-free £ M. foemolviieon (L2140 001 (12810 .01
n Pl {0,008 0,06

T MNeedle ! L. poniono FR] 0 24,0 104

T2 Meedle-lree S L, pomone 0.0 ] 14,0 1.6
" P yvalue 1.00 0,38

P value foreomparisons within antigen and day.

gens at the participating dairy, but not a Leptospira
bacterin. As a result, it was anlicipated thal pre-exist-
ing titers to IBR and MH antigens would be present at
the day 0 blood 2ampling in both heifers and steers, The
absence of pre-exsting titers Lo LP in sleers was ex-
pected since they had nol been previously vaccinated,
The lack of pre-existing titers to TP in previously vacei-
nated heifers was somewhal of a aurprize, Furthermore,
21-day post-treatment. LP titers were detected in only
20 of 54 heifers and 10 of 50 sleers; the serologic re-
sponse did not differ by route of administration among
heifers or steers, but we anticipaled Lthal a greater pro-
portion of heifers would have responded to vacecination
with the LP antigen.

The findings of this study indicate that use of a
needle-lree injection system to vaccinate dairy heifers
and steers can produce IBR, MH and LP sevological re-

sponses at least equivalent to those oblained with con-
ventional needle-and-syringe injection systema. Use of
the Felton Pulse'™ 250 system offers a viable option for
vaccinating dairy calves when it is desirable to reduce
potential for needle injury to animal handlers, prevent
losing broken needles in tissue, or possibly prevent
transfor of hlood-borne disease.

Further research is needed to define the cell-mie-
diated immune response to vaccinalion, and to deter-
mine i differences in tizsue reaction exist when
vaccinating cattle with a needle-froe injection syslem
as compared Lo traditional needle-based injections,

Conclusion

These reaults suggest that use of a needle-free in-
jection system to vaccinale dairy heifers and steers can
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resull in similar or gometimes greater serological re-
sponses to vaceination than when uging conventional
syringe-and-needle injection systems,

Fooslnotes

v Pelton Pulze™ 250 Needle-Tree Injeclor System,
Felton International, Lenexa, K5

ECall-Guard® (modified-live bovine rota-coronavirus
vaceine) Plzer Animal Health, New York, NY

¢ PSVLSE [ modified-live hovine rhinotracheitis-parainlu-
enzad vaccine) Plizer Animal Health, New York, NY

1 Bovi-Shield® 4 (modified-live bovine rhinotracheitis-
virus diarrhea-parainfluenzad-respiratory syneytial vi-
rus vaceine), Plizer Animal Health, New York, N Y

¢ Ome Shol™ {(Pasteurella haemolyticn bacterin-toxoid),
Plizer Animal Health, New York, NY

 Tortress® 7 (Clostridiwm chaivoei-septicun-novyi-
sordellii-per{ringens Types C & D bacterin-toxoid]
Plizer Animal Health, New York, NY

# Leptoferm-5% (Leptospira canicola-grippotyphosa-
hardin-teterohaemorrhagice-pomona bacterin) Plzer
Animal Health, New York, NY

" Spirovac” (Leptospira hardjo-bovis bacterin) Plizer
Animal Health, New York, NY

I Bovi-Shield® Gold 5 (modified-live bovine
rhinstracheitis-virus diarrhea-parainfluenzad-respira-
tory synevtial virus vaccine), Pfizer Animal Health,
Mew Yorl, NY
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