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ABSTRACT

The objective of this study was to formulate an-gatties oral vaccine from the cell culture vacciR¥ TECPAR to
elicit the production of antibodies against the ieghin mice. A vaccine was developed using Dl.sy/0.03 ml viral
antigens homogenised in lanovaseline to facilitatal administration. Mice were vaccinated two timfs
seroconversion. Sera of the vaccinated mice shanaigher level of antibody production than the cohgroup.
These results could be used to direct the developaien anti-rabies oral vaccine.
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INTRODUCTION concerns regarding the possible side effects of
existing oral vaccines (Artois et al. 1992), rather

Infected wildlife constitutes a significant reseirvo than the development of new vaccines.

of rabies virus for humans and domestic animal®nly recently a study, which used a cell-culture-

alike. Hematophagous baDésmodus rotundiis inactivated rabies vaccine mixed with different

has been recognized worldwide as thédait media, has been published (Salome and

predominant vector for rabies virus in farmGowda 2010). The objective of this study was to

animals, but terrestrial wild animals, such adormulate an anti-rabies oral vaccine from the cell

wolves, coyotes, raccoons, mongooses, weasetyjlture vaccine PV TECPAR in a paste form for

skunks, foxes and monkeys are also implicated iaral administration.

rabies epidemiology (Limat al. 2005).

A rabies vaccine that could be orally administrated

would facilitate the inoculation of large numbersMATERIALS AND METHODS

of wildlife, limiting the viral dissemination among

the rural and wildlife areas, as has been prewousMale and female CALB 21 mice (weight, 20-25 g;

successfully demonstrated in North America and ECPAR, Curitiba, Brazil) were used in this study

Europe (Blancou et al. 1986; Bingham etl®97). (n = 66). Mice were maintained in white standard

An oral rabies vaccine for mice was developeadages in a controlled environment at 21-22°C

nearly 30 years ago (Atanasiou et al. 1982)+2°C) with 50-55% humidity. The animals

However, since then, studies have focused on theceived a standard diet in the form of pellets
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(Chorili et al. 2007) and haad libitum access to RESULTS AND DISCUSSION

food and water. They were randomly divided into

groups of approximately 10 per cage. The cagdsanovaseline was considered non-toxic to mice.
were divided into the following groups: A (n = 7), This was confirmed through the constancy of their
B(n=9),C1(n=10), C2(n=10), D (n=10), Elcorporal mass, as determined by visual inspection.
(n = 10), and E2 (n = 10). Intracardiac blood wa®\ll mice survived the paste ingestion and only two
collected using 3 mL syringes as previouslymice presented signs of alopecia and epithelial
described by Hoff (2000). All animal proceduresflaking at their back, cervical region, scapulad an
were authorised by the Ethical Committee frombetween the shoulders. The negative and positive
the Catholic University of Parana (PUCPR). sera standards used at the same dilution (1:25)
Sera were analysed by ELISA andwere 0.127 and 1.989, respectively. Table 1
spectrophotometry (model pQuant- Bio-Teksummarises the results from this experiment.
Instruments, INC) at wavelength = 490 nm. Viral

suspensions ofLyssavirus Pasteur virus (PV) Table 1 - Sera obtained from 66 mice, which had
(TECPAR) were cultured in baby hamster kidneyeceived the oral anti-rabies vaccine PV strain
(BHK) cells. The suspension was concentrate(TECPAR), were diluted 1:25 and the optic density,
1:15 by filtration through a porous (50 kDa)measured by ELISA. Mean, median, and standard error
cellulose membrane (Pellicon XL Ultrafiltration of each experimental group are reported.

Cassete, Millipore®) and then inactivated wgh ~ Animal Mean Median Standard Error
propiolactone at a 1:8,000 mL dilution of viral-SOUR. ; of Mean
suspension. The pH was stabilised at 8.2 using 40@ (n=7) 0.21 0.2 0.024

. . = 0.17° 0.2 0.013
uL of glicocola. Thimerosal (400 pL) was used to C %2 _ g%) 0.15% ¢ 0.2 0.008
preserve the sample. An elevated pH was used tg, (n = 10) 0.135 ¢ 0.1 0.012
balance the acidic environment of the gastric tract g (n=20) 0.43° 0.3 0.08

The final vaccine paste was produced b¥roup A Mice received neither vehicle nor vaccimste and
homogenising 3.0 mL of liquid vaccine in 3.0 g ofwere sacrificed at day 0. Group B: Mice receivedidse of
lanovaseline. a neutral paste that served as vghicle and were sacrificed at day 21. Group C:evtieceived 1

. ! . S . . dose of vaccine and were sacrificed 21 days |&ssup D: Mice
vehicle for vag:cme_ adm'mStr_at'on- The V_accmereceived 2 doses of vehicle and were sacrificedhgit42. Group
paste had an infective potential of approximately: Mice received 2 doses of vaccine and were seetif42 days
107.5 DL5y/0.03 ml antigens per dose. Group A didafter initia_l dose. Statistical t,analysis wbas perfed using the
not receive either neutral, or vaccine paste. Gsoup 2n-Whitney test (P < 0.0%" P < 0.001 &?).
B, C1, C2, D, E1, and E2 received either vehicle o . .
(B and D), or the vaccine paste (C1, C2, E1, andhese results indicated that mice treated with two
E2). The vaccine paste was placed on the back ¥#ccine doses demonstrated a highly significant
mice using the typical mouse cleaning behavioutcrease in the optical density, which was detected
of coat licking to orally deliver the vaccine. after 42 days of the initial administration.
Twenty-four hours after paste application, all mic§comparative analyses of groups A and E showed a
showed signs of paste ingestion, as demonstratdd% probability that a higher optical density
by a considerable reduction in the amount of pasi@ould be detected in the doubly vaccinated group
on the coat. Wood shavings were only introduceéF) compared to the negative control group (A).
into the cages 48 h after paste application. Another factor that might alter the efficacy of the

Sera from all mice were tested for rabies virugaccine was the method of delivery. This study
neutralising antibbody by a specific ELISA showed for the first time that an immune response
developed by the TECPAR. Sera were collectegould be elicited against a PV strain virus using
from group A at the beginning of the experimentvaccination via oral route in a paste form without
from B and C after 21 days, and from D and Ecreating lesions in the oral mucosa, or forcing ora
after 42 days of the initial vaccination. Negativeingestion of the vaccine. Although no viral

and positive sera obtained from mice (TECPARfhallenge was performed, results demonstrated
hyperimmunised with a rabies vaccine (via thdhat a paste form of PV vaccine was capable of

intraperitoneal route) were used as controlgnducing an antibody immune response, similar to
Statistical analysis was performed using thdhe effect observed in intraduodenal (Atanasiu et

Mann-Whitney test. al. 1982) and intraperitoneal (Ashraf et al. 2005)
vaccinations.
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Countries in the northern hemisphere have shovArtois M, Guittré C, Thomas |, Leblois H, BrochiBy
much progress in the control and elimination o Barrat J. Potential pathogenicity for rodents of
sylvatic rabies in wild carnivores using oral vaccines .intended_for oral vaccination againstesbi
immunisation (Artois et al. 1992; Mebatsion et al & comparisorvaccinel992; 10 (8): 524-528.
2001; Vos 2003; Rupprecht et al. 2004; Cross 'AS,Sflra;aS\;Vf:]?gg\f K’TII?dSV a:;’hsvglgqagf;rx’s:\gfh;?
al. 2007). Usually, prophylact_le vaccination ha surface glycoprotein of rabies in tobacco leaved an
emerged with the use of lyophilised SAG2 and V' jis" immunoprotective activity in miceJ Biotech
RG vaccines to immunise dogs, raccoons, skunk 200s5: 119: 1-14.

bats, and foxes as reported by Rupprecht et iAtanasiu P, Metianu T, Bolanos A. Evaluation d'une
(1986), Fekadu et al. (1996), Lambot et al. (2001 vaccination rabique experimentale par la voie oetle
and Follmann et al. (2004). Although the use ¢ intestinale avec dés vaccins tues, concentres et no
similar methodology has been attempted i concentresComp Immun Microbiol Infect Did982;
vampire bat (Almeida et al. 2005; Almeida et al 5 (1-3): 187-191. _

2008) with partial success, no comercial product {Bingham J, Schumachert C, Aubert MFA, Hills FWG,
available in the Brazilian, or South American Aubert AA. Innocuiy studies of SAG-2 oral rabies

. L vaccine in various Zimbabwean wild non-target
markets with this intent. The present stud) speciesVaccine1997; 15 (9): 937-943,

complemented the previous iniFiatives tp |_oroducB|ancou J, Kieny MP, Lathe R, Lecocq JP, Pastore
an effective and viable bat vaccine, modifying als: ppJ., Soulebot P, Desmettre P. Oral vaccination of
the vaccine delivering paste. The mouse mod the fox against rabies using a live recombinant
presented here was another step in this direction. vaccinia virusNature 1986; 322: 373-375.

The formulation used in the present study enable@horili M, Michelin DC, Salgado HRN. Animais de
the ingestion of vaccine virus by mice. This was laboratorio: o camundong®ev Cien Farm Basica e
described earlier by Atanasiu et al. (1982), who Apl 2007:28 (1): 11-23. ,

used a vaccine concentrate produced by thg'©SS ML, Buddle BM, Aldwell FE. The potential of
Pasteur Institute, and by Artois et al. (1992), who oral vaccines for disease control in wildlife smeci

. Vet J.2007; 174: 472-480.
used SAG-1 and V-RG vaccines. The need of Bekadu M, Nesby SL, Shaddock JH, Schumacker SB,

second vaccination to increase the immune |innart SB, Sanderlin DW. Immunogenicity, efficacy
response is an issue that must be addressed. and safety of an oral rabies vaccine (SAG-2) insdog
Results show that an oral paste vaccine producedvaccine1996; 14 (6): 465-468.

from the PV TECPAR virus could be administeredrollmann, EH, Ritter, DG, Hartbauer, DW. Oral
via topical application on the back of mice with vaccination of captive arctic foxes with lyophild&ze

Capacity of e|iciting a strong immune response. SAG2 rabies vaccind. Wildl Dis.2004; 40, 328-334
Hoff J. Methods of blood collection in the mideab

Anim.2000; 29 (10): 47-53.
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