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Studies on immune response
and protective capacity
of rabies vaccine in Indian dogs
R. JAYAKUMAR, P. RAMADASS and N. RAGHAVAN *
Summary: Mongrel dogs were inoculated once daily for seven days with 2 ml
of a vaccine prepared from 5% suspension of sheep brain inactivated with
propiolactone. Their humoral immune response was monitored by enzyme
immunoassay at intervals during the year following vaccination. IgMwas formed
during the early immune response, which lasted for up to 6 weeks, but
subsequently IgG became dominant. A local strain of rabies street virus was
used for challenge infection by inoculation ints he masseter muscle. All
vaccinated dogs withstood challenge infection one year after vaccination, while
all unvaccinated dogs died from rabies. The fluorescent antibody test, rapid
rabies enzyme immunodiagnosis technique, indirect peroxidase technique and
counter immunoelectrophoresis all proved to be highly specific and reliable.
The correlation between immune response and protection is discussed.
KEYWORDS: Bioassay - Dog - Immune response - Rabies - Serological
techniques - Vaccines.
INTRODUCTION
Rabies is prevalent in man and animals in all parts of India, and occurs throughout
the year. A recent World Health Organisation report states that each year
approximately three million people undergo rabies post-exposure treatment, using
more than 35,000 litres of vaccine. Human deaths due to rabies in India are estimated
to be 12,000-20,000 each year. The available information on human rabies in India
indicates that stray dogs play a primary role in maintaining and spreading rabies among
animals and man. In view of increasing costs of post-exposure treatment in man,
the elimination of dog rabies has become even more important in developing countries.
The first betapropiolactone-inactivated rabies vaccine was prepared from sheep
brain and suckling mouse brain by French research workers in 1968 in Algeria. They
found that this type of vaccine was free from residual virulent virus and the
encephalitogenic factor present in phenolised rabies vaccine prepared from adult sheep
brain (8). Further modifications and improvements in the preparation of
betapropiolactone-inactivated sheep brain vaccine were carried out by another group
of French veterinary scientists at Nancy, who also improved the potency tests used
* Department of Preventive Medicine, Madras Veterinary College, Madras 600 007, India.
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in the case of vaccines for domestic as well as wild animals. They confirmed that
betapropiolactone-inactivated sheep brain vaccine was suitable for domesticated
animals, especially in tropical countries (2, 4).
About 22 institutions are engaged in producing sheep brain rabies vaccines for
treatment and prophylaxis in man and animals in India. These centres do not assess
the potency of the sheep brain vaccine in dogs by challenge experiments. The best
method of studying the protective value is to test the vaccine in the species in which
it will eventually be used. To obtain satisfactory results, it is necessary to immunise
the target species with the vaccine, followed by challenge infection with street virus
from the same geographical region, using an adequate number of vaccinated and
unvaccinated dogs (1, 5).
MATERIALS A N D METHODS
Experimental dogs
Forty-five stray mongrel pups aged 3-6 months were used in this study. Only pups
with no detectable rabies antibody were selected.
Vaccine
Rabies vaccine prepared from 5% sheep brain suspension, inactivated with betapropiolactone, was obtained from the Pasteur Institute of India, Coonoor, Tamil
Nadu. The potency of the test vaccine was 1.40 by the National Institute of Health
(NIH) test. Thirty dogs were selected at random, each of which was inoculated
subcutaneously with 2 ml of the vaccine daily for seven days. Another 15 dogs were
maintained as unvaccinated controls.
Serology
Serum samples from all vaccinated and unvaccinated dogs were collected at 0,
7, 14, 21 and 28 days after vaccination and subsequently once a month up to 12
months. Antibody assay was performed by means of enzyme immunoassay (EIA)
kits (Pasteur Institute Production, Paris, France) using 96-well microplates according
to the technique described elsewhere (3). Any value above the negative value from
unvaccinated dogs was taken as positive.
Immunoglobulins IgG and IgM: separation by gel filtration
Sephadex G-200 superfine (Pharmacia, Sweden) was used with Tris-HCl-NaCl
buffer, pH 8.0, 0.1M. Three peaks were obtained with dog serum on Sephadex G-200
gel filtration. The ascending half of the first peak and the second and third peak
fractions were pooled separately and concentrated by using polyethylene glycol
(Carbwax, Loba). Its purity was checked by immunoelectrophoresis against anti-dog
immune serum prepared in rabbits (10). Usually, the ascending half of the first peak
contained pure IgM devoid of IgG, while the ascending half of the second peak
contained IgG without IgM.
The specific antirabies immunoglobulin classes IgG and IgM from vaccinated dogs
were assayed by solid-phase enzyme-linked immunosorbent assay (ELISA) in 96-well
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microplates coated with 100 ul of rabies vaccine prepared in human diploid-cell cultures
and diluted 1:32 (M&eacute;rieux, France) per well (20). The method used to titrate the specific
antirabies immunoglobulin classes is described elsewhere (11). Any value above the
negative value from unvaccinated dogs was taken as positive.
Challenge e x p e r i m e n t s
The immunity of 18 randomly selected vaccinated dogs was assessed 12 months
after vaccination by injecting into masseter muscle 1 ml of a suspension of local street
rabies virus containing 10
intracerebral M L D per 0.03 ml. Five unvaccinated
dogs were included as controls. The challenged dogs were observed for 60 days.
Surviving dogs were killed after two months. Cerebrospinal fluid (CSF), brain and
salivary glands were collected and the last two were examined for the presence of
specific viral antigens. CSF was tested for specific antibodies by ELISA. The
specificity, sensitivity and reliability of the above-mentioned tests were assessed and
compared statistically according to the method described by Schwabe et al. (18).
3.83
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D e m o n s t r a t i o n o f viral infectivity
Five unvaccinated dogs were infected intracisternally with 0.2 ml of the street rabies
virus suspension. They were then kept under observation to verify the behaviour of
the street rabies virus in susceptible dogs. The infection was confirmed by the presence
of specific antigen in the brain and salivary glands from dogs which died, as
demonstrated by Negri body staining, fluorescent antibody technique (FAT) (9),
indirect peroxidase technique (IPT) (13), rapid rabies enzyme immunodiagnosis
(RREID) (15), and counterimmunoelectrophoresis test (CIEPT) (7, 16).
RESULTS
Antibody titration was carried out by using the Pasteur Institute rabies EIA kit.
As specified by the manufacturer, every test was performed by using a known positive
and a known negative dog serum sample for comparison with the optical density of
the serum under test. The optical density was utilised in statistical analysis and
interpretation of the test. The mean optical density (OD) values obtained with serum
samples from vaccinated dogs at various times are presented in Figure 1. Antibody
titres rose gradually from the first week to six months, and then declined gradually.
Statistical analysis showed that there was no significant increase in ELISA OD values
(P &lt; 0.01) between one and four weeks after vaccination. Values for the first and
second months after challenge were significantly higher than the pre-challenge values
(P &gt; 0.01).
The mean OD values of IgM and IgG antibody classes at different intervals are
illustrated in Figure 2. The peak value of IgM was reached by the second month and
thereafter it declined. In the case of IgG, the peak value was detected by the sixth
month and thereafter steadily declined.
The infectivity of the challenge virus was demonstrated in susceptible unvaccinated
dogs. All five dogs died from the infection (Table I). One year after vaccination,
18 vaccinated and five unvaccinated dogs were challenged with the street rabies virus.
All 18 vaccinated dogs withstood the virulent challenge, whereas all five unvaccinated
202
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FlG. 1
Mean optical density of ELISA antibody in vaccinated dogs
at different postvaccinal periods (with standard error)
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7
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9
Months
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2
Post challenge
FIG. 2
Mean optical density of Sephadex G-200 fractions
of dog serum immunoglobulins 19S and 7S by ELISA
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dogs died from rabies. During the observation period all the vaccinated group were
clinically normal. The development and course of rabies infection in control dogs
are presented in Table II. The results of various diagnostic tests employed to detect
the presence of the specific rabies virus antigens in the brain and salivary gland
materials are presented in Table III. Their sensitivity, specificity and diagnosability
TABLE I
Response of susceptible dogs to virus inoculation
Dog Challenge
no. virus
Dose
and
route
Incubation
period
Course
of the
disease
Form
of the
disease
Confirmation of rabies
Negri FAT I P T RRE1D CIEP
body
B,
Street
0.2 ml
virus
intra10
cisternal
MLD /0.03 ml
8 days
3 days
Paralytic
+
+
+
+
+
12 days
10 days
13 days
11 days
3 days
3 days
3 days
4 days
Paralytic
Furious
Paralytic
Paralytic
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
3.83
50
B
B
B
B
2
3
4
5
FAT:
IPT:
RREID:
CIEP :
Fluorescent antibody technique
Indirect peroxidase technique
Rapid rabies enzyme immunodiagnosis
Counterimmunoelectrophoresis
TABLE II
Development and course of rabies in unvaccinated dogs
Dog
no.
C,
Challenge
virus
Street
virus
JQ3.83
Dose
and
route
Incubation
period
Course
of the
disease
Form
of the
disease
1.0 ml
intramasseter
Confirmation of rabies
16 days
2 days
Furious
+
+
+
+
+
34 days
18 days
33 days
30 days
4 days
3 days
4 days
3 days
Paralytic
Furious
Paralytic
Paralytic
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
Negri
jp^,
^issso Q g p
MLD /0.03 ml
50
C
C
C
C
2
3
4
5
FAT:
Fluorescent antibody technique
IPT:
Indirect peroxidase technique
RREID: Rapid rabies enzyme immunodiagnosis
CIEP :
Counterimmunoelectrophoresis
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TABLE
III
Results of tests for virus-specific antigen in the brain of dogs
Number of
specimens
tested
Positive
15
15
13
Total
Normal dog
brains
Samples
tested
Street virus
inoculated
control dogs
Field materials
Negri body
positive
Direct FAT
RREID
IPT
CIEP
Positive
%
Positive
%
100
15
100
15
13
100
13
100
11
84.61
7
53.85
28
28
100
28
100
26
92.85
22
78.57
22
0
0
0
0
0
100
0
Positive
15
0
%
100
0
FAT:
Fluorescent antibody technique
RREID: Rapid rabies enzyme immunodiagnosis
IPT:
Indirect peroxidase technique
CIEP :
Counterimmunoelectrophoresis
were assessed. In case of samples from unvaccinated dogs challenged with virulent
street virus, there was complete agreement between all four tests. In case of field
samples, there was good correlation between direct FAT and RREID. The IPT and
CIEP tests were comparatively less sensitive. Brain samples from vaccinated dogs
challenged with virulent rabies virus gave consistent negative results with all the above
tests. The sensitivity of the direct FAT and RREID was again higher than that of
IPT and CIEP. The latter was the least sensitive. However, there was no difference
in specificity and reliability of the above tests.
DISCUSSION
We immunised a batch of stray dogs with betapropiolactone-inactivated rabies
vaccine (with some unvaccinated controls) to study their humoral immune response
and patterns of immunoglobulins present in serum for a period of 12 months, which
is the duration of immunity stated by the manufacturer. After 12 months, vaccinated
and unvaccinated dogs were inoculated with a local street virulent rabies virus to assess
the potency of the vaccine.
It is reported that interferon and cell-mediated immunity are important in
protecting animals and man from rabies. However, there is universal agreement that
virus neutralising antibody is the key to successful prophylaxis both before and after
infection (12). Most published literature on rabies antibody assay pertains to cell
culture vaccines and other types of vaccines used in countries other than India. There
are no reports on the use of ELISA for antibody assay in dogs vaccinated with
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inactivated vaccine prepared from sheep brain. Earlier reports indicated that the
ELISA test results showed a good correlation with serum neutralisation titres in mice
(19). The immune responses as revealed by ELISA in the present study seemed to
be satisfactory.
In rabies infection, viraemia either does not occur or is not important in
pathogenesis. It is presumably in tissue along the peripheral nerves that serum
neutralising antibody exerts its protective effect, rather than within the circulation
(14). IgM antibodies do not leave the circulation, whereas IgG goes into tissues.
Therefore, IgG classes are the serum neutralising antibodies which are more effective
and more important in the prophylaxis of rabies (21). In the present study, IgG
persisted for up to 12 months in vaccinated animals, showing that the immune response
offered by the present schedule of vaccination was satisfactory. The findings largely
agree with those of earlier workers (17).
The challenge experiment was conducted according to guidelines of the World
Health Organisation. All vaccinated dogs survived whereas all control dogs succumbed
to rabies infection. The non-proliferation of rabies virus in vaccinated dogs explained
the absence of specific viral antigens in the brain and salivary glands, and the absence
of rabies neutralising antibodies from the cerebrospinal fluid. In the control dogs,
rabies specific viral antigens were present in the brain and salivary gland tissues.
In planning experimental challenge procedures, two views require consideration.
The California Department of Health Standards (6) maintains that a challenge dose
should be sufficient to kill at least 50-100% of the control dogs, with a goal of 75%
mortality as optimum. The theory behind this concept was that an excessive challenge
inoculum might be expected to produce an anamnestic response in vaccinated animals,
which would interfere with evaluation of the immunity produced by vaccination.
According to the US Department of Agriculture (6), the lowest acceptable challenge
dose should kill not less than 100% of the control dogs to indicate satisfactory
virulence. In the present study there was 100% mortality among control dogs and
thereby it was able to meet the minimum requirement of the US Department of
Agriculture.
The challenge results of this study clearly showed that the present vaccine, normally
used before exposure, is capable of protecting all vaccinated dogs for at least one
year from the date of vaccination. However, it is necessary to carry out further
experiments to find out the protective capacity of the vaccine in dogs inoculated after
exposure. The infectivity of the challenge virus was ascertained by intracisternal
inoculation with l/5th of the peripheral challenge inoculum. This route of inoculation
usually causes a paralytic form of the disease.
At present, the fluorescent antibody technique is the recommended method because
of its high sensitivity. In the present study, there was complete agreement between
all four tests used in experimentally infected dogs.
In conclusion, the authors suggest that further research be carried out with this
vaccine in dogs for post-exposure treatment, and also with a reduction in the
vaccination schedule from seven daily injections to a maximum of two injections on
two different days. It will reduce the number of visits to the veterinary hospital, and
will reduce the production cost, especially important for developing and
underdeveloped countries.
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&Eacute; T U D E S SUR L A R &Eacute; P O N S E IMMUNITAIRE ET LE POUVOIR PROTECTEUR D U
VACCIN A N T I R A B I Q U E CHEZ DES CHIENS INDIENS. - R. Jayakumar, P. Ramadass
et N . Raghavan.
R&eacute;sum&eacute; : Des chiens b&acirc;tards ont re&ccedil;u l'inoculation quotidienne, pendant sept
jours, de 2 ml d'un vaccin pr&eacute;par&eacute; &agrave; partir d'une suspension &agrave; 5 % de cerveau
de mouton, inactiv&eacute;e par la propiolactone. Leur r&eacute;ponse immunitaire humorale
a &eacute;t&eacute; suivie par des titrages immuno-enzymatiques pratiqu&eacute;s &agrave; intervalles r&eacute;guliers
pendant l'ann&eacute;e qui a suivi la vaccination. Les IgM se sont form&eacute;es au cours
de la r&eacute;ponse immunitaire pr&eacute;coce, qui a dur&eacute; jusqu'&agrave; six semaines, mais par
la suite les IgG sont devenues dominantes. Une souche locale du virus rabique
urbain a &eacute;t&eacute; utilis&eacute;e pour la contamination d'&eacute;preuve, effectu&eacute;e par inoculation
dans le muscle mass&eacute;ter. Tous les chiens vaccin&eacute;s ont r&eacute;sist&eacute; &agrave; l'&eacute;preuve virulente
un an apr&egrave;s la vaccination, tandis que tous les chiens non vaccin&eacute;s sont morts
de rage. L'&eacute;preuve d'immunofluorescence, la technique d'immunodiagnostic
rapide de la rage, la technique indirecte &agrave; la Peroxydase et la contre-immuno&eacute;lectrophor&egrave;se se sont toutes montr&eacute;es hautement sp&eacute;cifiques et fiables. La
corr&eacute;lation entre r&eacute;ponse immunitaire et protection est discut&eacute;e.
MOTS-CL&Eacute;S : Chien - Epreuve biologique - Rage - R&eacute;ponse immunitaire Techniques s&eacute;rologiques - Vaccins.
*
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ESTUDIOS SOBRE LA RESPUESTA I N M U N I T A R I A Y EL P O D E R PROTECTOR D E
L A V A C U N A ANTIRR&Aacute;BICA EN PERROS INDIOS. - R. Jayakumar, P . Ramadass y
N . Raghavan.
Resumen: Se vacunaron mestizos perros, inoculando cada d&iacute;a, durante 7 d&iacute;as,
2 ml de una vacuna preparada a partir de una suspensi&oacute;n al 5% de cerebro
de carnero, inactivada por propiolactona. La respuesta inmunitaria humoral
fue controlada por titulaciones inmuno-enzim&aacute;ticas practicadas a intervalos
regulares durante el a&ntilde;o consecutivo a la vacunaci&oacute;n. Los IgM se formaron
durante la respuesta inmunitaria precoz, que dur&oacute; hasta seis semanas, pero,
despu&eacute;s, los IgG resultaron dominantes. Se utiliz&oacute; para la prueba virulente una
cepa local del virus r&aacute;bico urbano, inoculada en el m&uacute;sculo masetero. Todos
los perros vacunados resistieron a la prueba virulenta un a&ntilde;o despu&eacute;s de la
vacunaci&oacute;n, mientras que los perros no vacunados murieron de rabia. La prueba
de inmuno fluorescencia, la t&eacute;cnica de inmunodiagn&oacute;stico r&aacute;pido de la rabia,
la t&eacute;cnica indirecta por peroxidasa y la contrainmunoelectroforesis resultaron
altamente espec&iacute;ficas y fiables. El art&iacute;culo trata tambi&eacute;n de la correlaci&oacute;n entre
respuesta inmunitaria y protecci&oacute;n.
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PALABRAS CLAVE: Perro - Prueba biol&oacute;gica - Rabia - Respuesta
inmunitaria - T&eacute;cnicas serol&oacute;gicas - Vacunas.
*
* *
REFERENCES
1. AHUJA A., TRIPATHI K.K., SAHA S.M. &amp; SAXENA S.N. (1985). - Epidemiology of rabies
in India. In Rabies in tropics. (E. Kuwert, C. M&eacute;rieux, H. Koprowski &amp; K. B&ouml;gel, eds.).
Springer-Verlag, Heidelberg, New York, Tokyo, 571.
2. ANDRAL L. &amp; BLANCOU J. (1982). — Rabies. New developments in vaccination. Rev. sci.
tech. Off. int. Epiz., 1 (4), 931-959.
3. ATANASIU P. &amp; PERRIN P . (1979). - Microm&eacute;thode immuno-enzymatique de titrage des
anticorps antirabiques : utilisation de la glycoprot&eacute;ine rabique et de la prot&eacute;ine A conjugu&eacute;es
&agrave; la Peroxydase. Ann. Microbiol. (Paris), 1 3 0 A , 257-268.
4. BLANCOU J . , AUBERT M.F.A., ANDRAL L. &amp; GODENIR J. (1984). - Etude d'un vaccin
contre la rage animale, &agrave; virus inactiv&eacute;, pr&eacute;par&eacute; &agrave; partir d'enc&eacute;phale ovin. Rev. sci. tech.
Off. int. Epiz., 1 (3), 799-810.
5. B&Ouml;GEL K. (1987). - Guidelines for dog rabies control. World Health Organisation,
VPH/83. 43. Rev. 1, Geneva, 24 pp.
6. BROWN A.L., MERRY D.L., JR. &amp; BECKENHAUER W.H. (1973). - Modified live virus
rabies vaccine produced from Flury HEP virus grown on an established canine kidney cell
line: three year duration of immunity study in dogs. Am. J. vet. Res., 3 4 , 1427-1432.
7. DIAZ A.M. &amp; VARELA-D&Iacute;AZ V.M. (1976). - Detection of antigenic differences among
street and fixed rabies virus strains by the counterimmunoelectrophoresis test. Zentbl. Bakt.
ParasitKde I., 2 3 6 A , 185-190.
8. GLEDEL J . , MERED B. &amp; SUREAU P . (1968). - Vaccins antirabiques inactiv&eacute;s par la
b&ecirc;tapropiolactone pr&eacute;par&eacute;s &agrave; partir de cerveaux de souriceau nouveau-n&eacute;. Arch. Inst.
Pasteur Alg&eacute;r., 4 6 , 76-89.
9. GOLDWASSER R.A. &amp; KISSLING R.E. (1958). - Fluorescent antibody staining of street and
fixed rabies antigens. Proc. Soc. exp. Biol. Med., 9 8 , 219-223.
10. GRABER P. &amp; BURTIN P. (1964). — Immunoelectrophoretic analysis. Elsevier Publishing
Co., Amsterdam, London, New York.
11. HARTMAN E.G., VAN HOUTEN M., VAN DER DONK J.A. &amp; FRIK J . S . (1984).
-
Determination of specific antileptospiral immunoglobulins M and G in sera of experimentally
infected dogs by solid phase enzyme-linked immunosorbent assay. Vet. Immun.
Immunopath., 7, 43-51.
12. KOPROWSKI H., VAN DER SCHEER J. &amp; BLACK J. (1950). - Use of hyperimmune antirabies
serum concentrates in experimental rabies. Am. J. Med., 8 , 412-420.
13. KOTWAL S. &amp; NARYAN K.G. (1985). - Direct immunoperoxidase in the diagnosis of
rabies. An alternative to fluorescent antibody test. Int. J. Zoon., 1 2 , 80-85.
14. MURPHY F.A. (1977). - Rabies pathogenesis, brief review. Arch. Virol., 5 4 , 279-297.
15. PERRIN P., ROLLIN P.E. &amp; SUREAU P. (1985). - A rapid rabies enzyme immunodiagnosis
(RREID), a useful and simple technique for routine laboratory diagnosis of rabies. J. biol.
Standard., 1 4 , 217-222.
16. RAMADASS P . , JAYAKUMAR R. &amp; ABDUL KHADER T.G. (1983). -
Rapid diagnosis of
canine distemper by counterimmunoelectrophoresis. .Cheiron, 1 2 , 245-248.
17. RUBIN R.H., DIERKS R.E., GOUGH P., GAEGG M.B., GERLACH E.H. &amp; SIKES R.E. (1971).
— Immunoglobulin response to rabies vaccine in man. Lancet, ii, 625-628.
208
18. SCHWABE C . W . , REIMANN H . P . &amp; FRANTI C.E. ( 1 9 7 7 ) . -
Epidemiology in veterinary
practice. Lea and Febiger, Philadelphia, 7 4 pp.
19. SUREAU P . (1986). - Use of enzymeimmunoassay method (ELISA) for the rapid
determination of rabies antibodies. Comp. Immun. Microbiol., infect. Dis., 9, 1-11.
2 0 . SZKUDLAREK L., GUT W . , JANKOWSKI M. &amp; SEROKOWA D . ( 1 9 8 2 ) .
-
Commercial
antirabies vaccine used as antigen in a modified enzyme-linked immunosorbent assay. Acta
Virol., 26,
90-101.
2 1 . TURNER G.S. (1978). - Immunoglobulin IgG and IgM antibody response to rabies
vaccine. J. gen. Virol., 40, 5 9 5 - 6 0 4 .






Documents connexes







[image: D8311.PDF]





D8311.PDF












[image: S2-3 Parenteral&OralImmunization_DrSchumacher]





S2-3 Parenteral&OralImmunization_DrSchumacher












[image: OIE-WSAVA Joint Statement on Control of Canine Rabies (November 2013)]





OIE-WSAVA Joint Statement on Control of Canine Rabies (November 2013)












[image: D13432.PDF]





D13432.PDF












[image: D14203.PDF]





D14203.PDF












[image: D8819.PDF]





D8819.PDF












[image: D8509.PDF]





D8509.PDF












[image: S2-1 NewDiagnosticTools_ProfFooks]





S2-1 NewDiagnosticTools_ProfFooks












[image: D4024.PDF]





D4024.PDF












[image: D8582.PDF]





D8582.PDF












[image: D12267.PDF]





D12267.PDF












[image: Sambo et al 2017]





Sambo et al 2017












[image: D1051.PDF]





D1051.PDF












[image: Healthy Puppies For Sale]





Healthy Puppies For Sale












[image: D11789.PDF]





D11789.PDF












[image: Sambo et al 2018]





Sambo et al 2018












[image: Abstract book]





Abstract book












[image: D5364.PDF]





D5364.PDF



















Téléchargement



publicité




















Ajouter ce document à la (aux) collections










Vous pouvez ajouter ce document à votre ou vos collections d'étude.



S'identifier

Disponible uniquement pour les utilisateurs autorisés






Titre






La description

(optionnel)







Visible à





Toutes les personnes






Juste moi





Créer une collection




















Ajouter ce document à enregistré









Vous pouvez ajouter ce document à votre liste sauvegardée



S'identifier

Disponible uniquement pour les utilisateurs autorisés






















Produits




Les documents


Flashcards









Soutien




Plainte


Partenaires










© 2013 - 2024 studylibfr.com toutes les autres marques commerciales et droits dauteur appartiennent à leurs propriétaires respectifs



GDPR


Confidentialité


Conditions d'utilisation








Faire une suggestion


Avez-vous trouvé des erreurs dans linterface ou les textes? Ou savez-vous comment améliorer linterface utilisateur StudyLib? Nhésitez pas à envoyer des suggestions. Cest très important pour nous!


Ajouter des commentaires














 








Suggérez-nous comment améliorer StudyLib



(Pour les plaintes, utilisez

un autre formulaire
)











Votre e-mail


Entrez-le si vous voulez recevoir une réponse







Évaluez nous




1




2




3




4




5








Annuler


Envoyer






























[image: ]







