Bulletin UASVM, Veterinary Medicine 66(1)/2009
ISSN 1843-5270; Electronic ISSN 1843-5378

An Acellular Anti- Bordetella Bronchiseptica Vaccine Efficiency Test in
Wistar Rats

DENES Attila Lehel, loan MARCUS, Iulig PRODAN, I%ogdan SEVASTRE, Nicodim
FIT, George NADAS, Daniela CALINA

University of Agricultural Sciences and Veterindgdicine, Faculty of Veterinary Medicine
3-5 Manastur Street, 400372, Cluj-Napoca, Romania, e-mé#ila@5@email.ro

Abstract. The researches were made between February and 2089 within the
Microbiology Laboratory of the Faculty of VeterigaMedicine Cluj-Napoca. A number of B.
bronchiseptica free adolescent female Wistar rats were infeate@mazally with a field isolate of B.
bronchiseptica isolated from a pneumonic pig aredsameB. bronchiseptica strain was ultrasound
disintegrated for the preparation of the acellukcine. Three rats were subcutaneously vaccinated
days 14 and 28 after infection and in day 60 afté¥ction all rats were euthanized through atlo-
occipital dislocation under ethylic ether anaestneRBlood samples, lung and trachea portions were
collected for bacteriological and serological testSlinical observations, serological and
bacteriological findings showed a good protectiomey by the vaccine.
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INTRODUCTION

Bordetella bronchiseptica is a small, Gram-negative cocobacil that colonthesupper
respiratory tract of mammals. In healthy rats ititet with B. bronchiseptica never leads to
clinical manifestation but infected rats remaingrieas of B. bronchiseptica for all their life

(3).

Immunogenic structures d8. bronchiseptica mainly consist of adhesins and toxins.
The majority of these virulence factorsEfbronchiseptica are expressed only in the virulent
phase. Adhesins such as filamentous haemagglutiti®\), fimbriae (FIM) and pertactin
(PRN) are expressed on the cell surface and theyighly immunogenic. These structures
should be contained in a suspension obtained thraugasound disintegration o0B.
bronchiseptica. Subcutaneous administration of this suspensiomaia should lead to a
protective systemic immune response against times®inogenic structures.

MATERIAL AND METHOD

The study was performed during February-May 200¢hiw the Microbiology
Laboratory of Veterinary Medicine Faculty, Cluj-Nzaga.

Preparation of the acelluler vaccirgefield isolate oB. bronchiseptica isolated from a
pneumonic pig was used for vaccine preparation. ishkate was grown on five 90 mms
diameter Petri dishes with 5% blood agar. Insenonabf the plates was carried out by
flooding them with the isolate suspended in desidltl water. After 24 hours at 37°C, the cells
were harvested with 5 ml of 0.85% NaCl per plaggowering approximately 4 nib.
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bronchiseptica suspension from each plate. Suspenddbronchiseptica cells were
disintegrated with an ultrasound generator DUS @ (INSCDFT lgi) at 21-22 Khz in 20 ml
volume. The ultrasound disintegrator worked 90 rreawat a power level of 150 W. After the
ultrasound treatment, the suspension was distdant® ml volumes in 50/10 mm glass tubes
and centrifuged at 6000 rpm for 30 minutes. Sugamsa were collected and protein content
of the antigen solutions was measured at the @liniaboratory of Veterinary Medicine
Faculty, Cluj-Napoca. The protein content of théigen solution was 2.3 mgs/ml. Antigen
solution was diluted with 0.85% NaCl to a 2.0 mdsfmotein concentration and 37%
formalin was added to a final concentration of 0.9%is antigen solution was kept at 4°C
and was used for the immunization of the rats &salia the double diffusion test assays.

Infection of the ratsSix B. bronchiseptica free adolescent female Wistar rats were
infected with the field isolate d. bronchiseptica used for vaccine preparation. The rats were
slightly anaesthetized with halothane. Using a ncanal automatic pipette a droplet of @5
of the B. bronchiseptica suspension containing 7x1GFU/ml was introduced in each nostril
of the rats. Animals were monitored daily for sigrigliscomfort and respiratory distress.

Immunization of the rats and sample collectidihree rats were subcutaneously
vaccinated in days 14 and 28 after infection with @l of antigen solution. In day 60 after
infection all rats were euthanized through atlohoital dislocation under ethylic ether
anesthesia. Blood samples were collected duringthesia from the retro orbital sinuses,
lung and trachea portions were collected after andhia for bacteriological and serological
tests. A 0.5 cm section of trachea and an apickhgnary lobe were removed aseptically,
triturated in 1 ml of sterile saline solutions. Thelol dilutions were made (1:2, 1:4 and 1:8)
and 0.25 ml of these solutions were plated on Eethes containing MacConkey agar.

Test of the sera samplesSerasamples were tested using agar immune diffusidn tes
and slow agglutination test.

Agar for immune diffusion was prepared according to theofeihg formula:
Medinal: 2.1g, Veronal: 0.37dJaNs: 0,029, agar Noble 2.5g and distillated water 210
The solution was heated in a water bath at 1001 tlve solution became transparent. The
solution was cooled to 60°C and distributed in iRdghes of 50 mm in diameter (5 ml for a
box). After the gel hardened, six peripherical dgiant wells and a central well with
diameters of 5 mm were performed using a tubeadgyprovided with a pear.

To perform these immune diffusion tests, negatioetol and positive control sera
were used. They were placed in two periphericalsmMakcing each other while sera obtained
from the rats were placed in the remained periphemvells using a 40 pl volume of sera.
Antigen solution (the same solution used for vaatiom) was placed in every central well (40
pl each). Petri dishes were incubated at 37°C &hdurs in a thermostat, where humidity
was kept high.

The antigen for the agglutination test was prepanedrowing the field isolates .
bronchiseptica on ten plates of 5% blood agar. Insemination efglates was accomplished
by flooding the plates with a suspension of th&dfisolate in distillated water. After 24 hours
at 37°C, the cells were harvested with phosphatietsd saline (PBS), pH 7,2. PBS
contained two solutions: solution | was preparethvd,907 g KHPQO, + 100 ml distillate
water and solution Il was prepared with 1,187gHN20O, dehydrate and distillated water up
to 100 ml. 27.4 ml of solution | was mixed with 82nl of solution Il to obtain the final PBS
solution. Prior cell harvesting from each plateidalpaemagglutination test was carried out
successfully, making sure thaBordetella bronchiseptica cells are in phase I. Harvested
organisms were killed with 1% formalin while beihgld at 4°C for 48 hours with occasional
shaking. The preparation constituted the stoclgantior the test that was maintained under
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refrigeration conditions. For preparation of antigesed in the test assay, stock antigen was
added to PBS to a concentration of 60% transmisglon) at 625 nm on a Spekol ZV
Spectrofotometer.

Prior to testing, the undiluted sera were inattidaat 56°C for 30 minutes in a water
bath. The sera were serially diluted in 50 pl vadsmvith PBS starting with a 1:5 dilution in
micro titer plates with U type wells, where thesfimell for each sample contained 250 pl
PBS and the following wells contained 150 ul PB&dhg 150 pl diluted sera in the second
wells, doubling dilution was performed. The antig@B0 pul) was added to every well and the
plates were incubated in a thermostat for five B@ir55°C than the plates were kept 20 hours
at 4°C.

To determine the agglutination endpoint, testsewead using a desk spot lamp placed
under the plates at a distance of 30 cm, lightipghe bottom of the wells in a 45 degree
angle. From above the bottom of the wells were exadhwith a magnifying glass and with a
digital Canon camera set on Supermacro functiore &gglutinin pattern was judged as
positive when only definite granules of antigen eveeen in a layer covering the bottom of
the wells. The highest dilution of serum givingasipive reaction was taken as the titer (1, 2).

Bacteriological testsAfter euthanasia the nasal cavities of the rateweashed with
10 ul of PBS to determine the presence or the alsefB. bronchiseptica at this anatomical
site. PBS was recovered by aspiration and sample® wiseminated on Petri dishes
containing MacConkey agar. A 0.5 cm section ofttecand an apical pulmonary lobe were
removed aseptically from every animal and tritwlaie 1 ml of sterile saline solutions.
Twofold dilutions were made (1:2, 1:4 and 1:8) &2b ml of these solutions were plated on
Petri dishes containing MacConkey agar and incabageobically at 37°C for 48 hours. After
incubation colonies dB. bronchiseptica were counted on every plate to determine the numbe
of CFU for each trachea portion and each apicahpuohbry lobe.

RESULTS AND DISCUTIONS

The immune diffusion test in unvaccinated ratsribtirevealed any immune response
to B. bronchiseptica infection, while in vaccinated rats this test wasitive for every animal.

In the vaccinated group the immune diffusion asstagwed a single precipitation line with
antigenic community among these lines and the dib@ined between the antigen and the
positive control serum. It is obvious that thesiedences observed in the immune diffusion
assays between vaccinated group and unvaccinabeg gire given by antibodies produced
due to vaccine administration.

Regarding the slow agglutination test two of thgaatinated rats hat an antibody titer
of 1:5 and one of them had a higher titer (1:209c&/nated rats had higher antibody titers
then the unvaccinated group, two of them had adit&:40 and one rat had a titer of 1:80.

Bacteriological findings showed that all unvaccathtrats wereB. bronchiseptica
carriers, the bacteria was isolated in all cas#is from the nasal cavities and the trachea, but
not from the lung samples. In the vaccinated grompy one rat was found to bB.
bronchiseptica carrier. In this case the bacterium was isolatethfthe trachea of one of the
rats with an antibody titer of 1:40.

Serological findings showed a clear systemic immueeponse after vaccine
administration and bacteriological findings showedt immune response due to vaccine
administration was a protective one.
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CONCLUSIONS

* Double immune diffusion test and slow agglutinatiest showed a significant rise of
antibody levels produced agairBt bronchiseptica in infected and vaccinated rats
group compared with the infected but unvaccinasési group;

» Bacteriological findings showed that immune resjgodse to vaccine administration
was a protective one;
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