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SUMMARY

In a field study, rabies virus neutralizing
antibody titres were determined by the
microtest modification of the rapid
fluorescent focus inhibition test before
and after primary vaccination in 30
puppies, and before and after booster
vaccination in 59 previously vaccinated
dogs. A commercial modified live virus
vaccine was used. Three weeks after
primary vaccination the mean antibody
titre was 102 ± 90, but only 24 dogs
presented for booster vaccination had
detectable antibody levels (mean titre
12 ± 16). The antibody responses three
weeks after booster vaccination (mean
380 ± 216) were significantly greater
than the responses to primary vaccina-
tion. It was concluded that previously
vaccinated dogs could have an anam-
nestic response to booster vaccination,
even when antibodies were not detected
in their sera before revaccination.
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R SUM

Titres d'anticorps antirabiques, chez
des chiens vaccines
Cette etude clinique visait a determi-
ner le titre d'anticorps antirabiques
neutralisants, a l'aide d'une micro-
technique correspondant a une modi-
fication de l'epreuve rapide de l'inhibi-
tion des foyers de fluorescence, avant
et apres la vaccination initiale de 30
chiots, ainsi qu'avant et apres la revac-
cination de 59 chiens. Les auteurs utili-
serent a cette fin un vaccin commercial
attenue. Trois semains apres la vacci-
nation initiale, le titre moyen d'anti-
corps atteignit 102 ± 90, mais seule-
ment 24 des chiens soumis a la
revaccination possedaient un titre
decelable d'anticorps dont la moyenne

se situait a 12 ± 16. Trois semaines
apres la revaccination, le titre moyen
d'anticorps atteignait 380 ± 216 et se
revelait donc significativement plus
eleve qu'apres la vaccination initiale.
Les auteurs conclurent que les chiens
deja vaccines pourraient presenter une
reponse immunitaire secondaire,
meme s'ils n'affichent pas d'anticorps
decelables, avant leur revaccination.

Mots cles: rage, vaccin antirabique,
vaccination, chiens.

I N T R O D U C T I O N

The relatively high prevalence of syl-
vatic rabies in Southern Ontario has led
to increased exposure of dogs to infec-
tion, with consequential high quaran-
tine costs. The need to quarantine vac-
cinated dogs has been questioned by
veterinary practitioners and dog
owners. While a range of rabies vac-
cines is available in Canada for use in
dogs (I), few data are available on the
immune status of dogs vaccinated
under field conditions, although there
are several reports in the literature on
duration of immunity studies in dogs
under laboratory conditions (2,3,4,5,6).
The objectives of the study reported in
this paper were to determine the rabies
antibody titres of previously vaccinated
dogs when presented for booster vacci-
nation, and to compare the serological
response to booster vaccination with
the response to primary vaccination.
The vaccine selected was a widely used
modified live virus product, the immu-
nogenicity of which has been well docu-
mented in laboratory studies (2,4).

MATERIALS AND METHODS

Vaccination and Collection of Sera
Fifty-nine previously vaccinated

dogs were presented for a booster dose
of vaccine at the Ontario Veterinary
College Teaching Hospital during the
period of the study. Each dog was
blood sampled immediately before
vaccination, and a second sample was
collected from each dog three weeks
later. Most of the dogs had been vacci-
nated between one year and two years
previously, since annual revaccination
is recommended in this high risk rabies
area. Thirty puppies between three
and four months of age received pri-
mary vaccination during the same
period. Each was blood sampled
before and after vaccination as above.
The rabies vaccine used (4) was a
commercial modified live virus vac-
cine prepared from the high egg pas-
sage Flury strain of rabies virus culti-
vated in an established canine kidney
cell line (Rabies Vaccine Endurall-R,
Norden, Lincoln, Nebraska 68501).
The vaccine was administered accord-
ing to the manufacturer's directions.

Rapid Fluorescent Focus Inhibition
Test
The sera were stored at -20°C, and

heat inactivated at 56°C for 30 min
before being tested. Each serum sample
was tested for rabies virus neutralizing
antibodies by the microtest modifica-
tion of the rapid fluorescent focus inhi-
bition test (RFFIT), essentially as de-
scribed (7), with the modifications
outlined below. The virus used in the
test was a derivative (ERA-Hpp) of the
ERA strain (8) of rabies virus which
had been plaque purified by Drs. R.B.
Stewart and M.V. O'Shaugnessy of
Queen's University, Kingston, Ontario
and which was kindly supplied for our
use by Mr. F.J. DePauli, Department
of Veterinary Microbiology and
Immunology, University of Guelph.
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The virus was cultivated in BHK-21
cells, concentrated and partially puri-
fied by density gradient ultracentrifu-
gation and used in the test at a working
dilution of 1:50. The plates were exam-
ined with a Leitz Wetzlar Ortholux
microscope with epifluorescence. The
positive control serum used in the test
was kindly supplied by Dr. J. B. Camp-
bell, Department of Microbiology,
University of Toronto and the serum
titres were calculated as described (7).
Mean antibody titres were compared
by the t-test at the 5% level of
significance.

RESULTS

Antibody Titres in Dogs Presentedfor
Primary Vaccination
The titres are shown in Table I.

Rabies antibodies were not detected in
any of the dogs before vaccination.
The postvaccination titres ranged
from 16 to 305, with a mean and SD of
102 ± 90. The postvaccination titres
were 32 or greater in 77% of the dogs.

Antibody Titres in Dogs Presentedfor
Booster Vaccination
The titres are shown in Table 11. Of

the 59 dogs tested before vaccination,
antibodies were not detected in 35. The
prevaccination titres in the remaining
24 dogs ranged from 4 to 83, with a
mean and SD of 12 ± 16. The post-
vaccination titres ranged from 27 to
724, with a mean and SD of 380 ± 216.
A postvaccination titre of 32 or grea er
was found in 98% of the dogs; The
mean response of these dogs was
shown by the t-test to be significantly
greater than the mean response of dogs
to primary vaccination. However, the
response of dogs which had residual
titres before booster vaccination
(mean postvaccination titre of 395 +
227) was not significantly different than
the response of dogs which lacked
residual titres before booster vaccina-
tion (mean postvaccination titre of
323 ± 234). The mean response of the
dogs which lacked residual antibody
titres before booster vaccination was
significantly greater than the response
of dogs to primary vaccination.

DISCUSSION

The responses of the puppies in our
study at three weeks postvaccination
were regarded as satisfactory, and they

TABLE I
RABIES ANTIBODY TITRESa IN DOGS PRESENTED FOR PRIMARY VACCINATION

Pre- Post- Pre- Post-
Dog vaccination vaccination Dog vaccination vaccination
No. Titre Titre No. Titre Titre

P1 <4 128 P16 <4 16
P2 <4 128 P17 <4 64
P3 <4 128 P18 <4 128
P4 <4 16 P19 <4 117
P5 <4 64 P20 <4 16
P6 <4 99 P21 <4 305
P7 <4 76 P22 <4 64
P8 <4 54 P23 <4 305
P9 <4 32 P24 <4 305
PlO <4 64 P25 <4 128
P11 < 4 128 P26 <4 305
P12 <4 54 P27 <4 16
P13 <4 108 P28 <4 16
P14 < 4 108 P29 < 4 16
P15 < 4 64 P30 < 4 16

aAntibody titres in the microtest modification of the RFFIT, calculated as described (7).

TABLE 11
RABIES ANTIBODY TilTRESa IN DOGS PRESENTED FOR BOOSTER VACCINATION

Pre- Post- Pre- Post-
Dog vaccination vaccination Dog vaccination vaccination
No. Titre Titre No. Titre. Titre

BI <4 724 B31 5 609
B2 83 305 B32 <4 27
B3 <4 256 B33 <4 215
B4 19 181 B34 <4 256
BS <4 609 B35 10 609
B6 <4 664 B36 4 305
B7 <4 64 B37 5 609
B8 <4 181 B38 <4 32
B9 <4 305 B39 4 362
BIO <4 609 B40 6 512
BIl 6 724 B41 <4 512
B12 <4 181 B42 <4 215
B13 <4 181 B43 <4 609
B14 6 181 B44 < 4 609
BIS 8 305 B45 < 4 431
B16 23 724 B46 < 4 724
B17 23 108 B47 < 4 609
B18 < 4 128 B48 6 512
B19 4 128 B49 < 4 558
B20 6 512 BS0 4 431
B21 <4 99 BSI <4 305
B22 < 4 362 B52 6 215
B23 < 4 256 B53 < 4 152
B24 < 4 431 B54 6 64
B25 6 512 B55 6 181
B26 6 664 B56 < 4 99
B27 < 4 609 B57 < 4 664
B28 < 4 609 B58 4 512
B29 < 4 32 B59 < 4 609
B30 23 215

aAntibody titres in the microtest modification of the RFFIT, calculated as described (7).

were generally of a'similar order to
those recorded in dogs vaccinated
under laboratory conditions (4), while
the antibody titres of the dogs pre-
sented for booster vaccination were
somewhat lower than might have been

anticipated from the results of the
earlier laboratory study (4). Some of
the reasons for variability in the
immune response of dogs vaccinated
under field conditions have been dis-
cussed elsewhere (9), and a recent
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study in Switzerland, where rabies
vaccination is compulsory, revealed
relatively low antibody titres in 20-
25% of the dogs tested (10). However,
the dogs in our study showed evidence
of an anamnestic response to booster
vaccination, even when antibodies
could not be detected in their sera
before revaccination. It has also been
demonstrated (4) that vaccinated dogs
which lack detectable rabies anti-
bodies may resist challenge. While it is
highly likely that almost all previously
vaccinated dogs will be more resistant
to field exposure than unvaccinated
dogs, it would appear premature to
propose relaxation of the quarantine
procedures for such dogs unless ar-
rangements could be made to deter-
mine their antibody status close to the
time of exposure, and in response to
any subsequent administration of vac-
cine which might be recommended.
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Transmissible gastroenteritis (TGE)
virus was detected in house flies (M.
domestica) by staining with specific

fluorescent antibody. The flies were
collected within a swine confinement
facility in which TGE was endemic.
Laboratory-reared flies were infected
experimentally with TGE virus and
the virus was recovered from the
insects for 72 hours after infection.
The TGE virus was identified both by
the fluorescent antibody technique
and by isolation in cell culture. The
nature of plaque formation in cell
monolayers inoculated with the virus
passaged through flies changed from a

large plaque (4 mm or greater in
diameter) to a small plaque (I mm in
diameter) over the period. Large
plaques were observed early after
infection and were attributed to TGE
virus mechanically carried by the flies.
Small plaques occurred 8 to 12 hours
after infection and were considered to
be produced by virus replicated in the
dipterous cell.
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