Immunological Responses to Polyvalent Canine Vaccines in Dogs
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ABSTRACT. The immunological responses to commercially available polyvalent vaccines in dogs were examined. There was a tendency in
decreased lymphocyte counts on day 7 in the puppy and adult dogs. There was a significant increase in the blastogenesis of lymphocytes
on day 7 and 21 in puppies, whereas no significant changes were seen in the adult dogs. Delayed type hypersensitivity (DTH) responses
to phytohemagglutinin (PHA) and canine parvo-virus (CPV) vaccine monitored 0, 3, 8 weeks after vaccination produced strong
reactions, in particular those to CPV vaccine rose significantly after vaccination and maintained the higher responses for at least 2
months. Therefore, it is considered that vaccination is immunomodulative rather than immunosuppressive and that DTH responses to
PHA and CPV vaccine are helpful to monitor non-specific and specific immune functions in vivo.—KEY WORDS: canine, immunological

response, vaccination.

Although there is a limited studies on cell mediated
immunity in dogs receiving canine parvovirus (CPV)
vaccination [2, 8], the induction of immunosuppression by
CPV has been reported [5, 6]. Little is known about
vaccines virus interactions and their potential immunosup-
pressive effects in dogs [11]. This study was aimed to
clarify the immunological effects of commercially avail-
able polyvalent vaccination in healthy dogs.

Nonvaccinated 4 beagle and 5 mongrel puppies of 2-3
months old (puppy group) and 5 beagle and 4 mongrel
adult dogs ranging from 1 to 5 years old (adult group)
were used. They were clinically healthy and individually
isolated during the period of this experiment. The vaccine
that was a mixture with modified live virus (MLV) CPV,
MLYV canine distemper virus (CDV), MLV canine adeno-
virus (CAV) 2 vaccine, MLV canine parainfluenza, and
two serovars of _inactivated leptospira vaccines
(Dohyvac7®, Solvay Duphar, Weesp, Holland) were
administered subcutaneously. Total circulating leukocyte
counts were determined by a micro cell counter (CC-110,
Toa Medical Electronics Co., Ltd., Kobe, Japan) and the
absolute differential count for lymphocytes in each sample
was estimated by a standard 200 cell count performed on a
Giemsa-stained blood smear. The procedure for deter-
mining the blastogenic responses of lymphocytes was
modified from previously described ethidium bromide
fluorescence assays [4, 10, 13]. Phytohemagglutinin-P
(PHA, Difco Laboratories, Michigan, U.S.A.) was used
as a mitogen. The blastogenic responses of lymphocytes
were expressed as a stimulation index (SI), which was
defined as the ratio of experimental to control intensity.
Determination of delayed type hypersensitivity (DTH)
were performed at 0, 3, 8 weeks after the first vaccination.
All dogs were intradermally inoculated in the ear with 0.1
m! CPV vaccine (DohyvacP®, Solvay Duphar, Weesp,
Holland) for specific immunity (DTH-CPV), with 0.1 m/
PHA for nonspecific immunity (DTH-PHA), and with 0.1
m! physiological saline as a negative control. At 24 and 48
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hr after the inoculation, the DTH response of induration
of the skin was measured at the inoculation site with a
thickness gauge (Mitsutoyo, Tokyo, Japan) [10, 13]. CPV
serum antibody titers were assayed by using the hemag-
glutination inhibition (HI) test [12]. The HI titer was
recorded as the reciprocal of the highest dilution of serum
showing complete inhibition of hemagglutination. CDV
serum antibody titers were assayed by microneutralization
(SN) test [1]. SN tests were performed on Vero cells and
the SN titer was calculated as the reciprocal of the highest
serum dilution that neutralized viral infection and induced
cytopathic effects in 2 of 3 replicate cultures.

The results were expressed as mean values = S.E. The
statistical significance of the differences between the
means of the sample groups was determined by Student’s ¢
test. P<<0.05 was considered significant.

There was no significant change in lymphocyte counts
after vaccination in both groups compared with day 0,
however, lymphocyte counts of both groups tend to
decrease on day 7 (data was not shown). In the blastogenic
responses of lymphocytes to PHA, the puppy showed a
increase in SI values after vaccination. In particular, these
values were significantly higher on days 7, and 21 (data
was not shown). On the contrary, there was no significant
change in SI values after vaccination in the adult group
and SI values of adult group on day 14 tend to decrease.
However, according to each SI value in the adult group,
the dogs that had low SI values on day 0 tended to exhibit
increased SI values following vaccination, whereas the
dogs that had high SI values on day 0 tended to exhibit
decreased SI values following vaccination (data was not
shown ). Regarding the blastogenic responses of lympho-
cytes to PHA, the puppy group tend to have lower SI
values than the adult group on day 0. No responses were
initiated by challenge with physiological saline, whereas
CPV vaccine and PHA produced strong reactions (Fig. 1).
Regarding DTH-PHA responses, the puppy group
showed weaker reactions than the adult group. DTH
responses at 0 week and 48-hr responses at 3 weeks in the
puppy group were significantly weaker than those of the
adult group. In the puppy group, DTH-PHA 24-hr
responses at 3 weeks were significantly stronger than 24-hr
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Fig. 1. Changes in delayed type hypersensitivity responses to

phytohemagglutinin (A) and canine parvovirus vaccine (B)
after vaccination. Each value represents the mean+S.E. O0:
puppy group, M: adult group. Significant differences. *:
P<0.05, **: P<0.01 (compared with the same hr at 0 week),
#: P<0.05, ##: P<0.01 (compared with the adult group).

responses at 0 week. DTH-CPV responses at 3 and 8
weeks in both groups were significantly stronger responses
at 0 week. DTH-CPV responses in both groups were
similar. The changes in CPV and CDV serum antibody
titers for each group are shown in Fig. 2. CPV serum
antibody titers of each group tend to increase from day 7.
Those of the young dogs showed a significant increase on
day 28, 35, and 56. Those of the adult dogs showed a
significant increase on day 7, 14, 21, 28, 35 and 56. Those
of the young dogs rose more slower than those of the adult
dogs. CDV serum antibody titers of each group tend to
increase after day 14. CDV serum antibody titers rose
more slower and lower than CPV serum antibody titers.
Those of the young dogs showed a significant increase on
day 14, 21, 28, 35 and 56 but those of adult dogs did not
show a significant increase.

Several studies have emphasized the induction of
immunosuppression by CPV vaccination [2, 3, 7, 9].
However, little has been studied cell mediated immunity
after CPV vaccination {2, 8].

In blastogenic responses of lymphocytes to PHA the
puppy group had a significant increase on day 7, 21. SI
values of the adult group tend to decrease on day 14,
however, according to each SI value in the adult group,
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Fig. 2. Changes in canine parvovirus (A) and canine distem-
per virus (B) serum antibody titers after vaccination. Each
value represents the mean+S.E. @-@: puppy group, @---@:
adult group. Significant difference. *: P<0.05, **: P<0.01.

the dogs that had low SI values on day 0 tended to exhibit
increased SI values following vaccination, whereas the
dogs that had high SI values on day 0 tended to exhibit
decreased SI values following vaccination. The puppy
group tend to have lower SI values than the adult group on
day 0, therefore, the dogs with higher or lower response in
ST values on day 0 tended to show decrease or increase,
respectively. These results resembles the one we per-
formed previously with a mixture of inactivated CPV
vaccine, MLV CDV and MLV CAV 1 vaccine [10].
Although there was a report that polyvalent commercially
available canine vaccines caused significant suppression of
lymphocyte response to mitogen [11], it was considered
that vaccination might act in an immunomodulative rather
than an immunosuppressive fashion. Regarding DTH-
PHA responses, the puppy group had a significant
increase on 24-hr at 3 weeks and the adult group did not
have a significant increase. The changes in DTH-PHA
responses resembled those in the blastogenic responses of
lymphocytes to PHA. From these results, it was consi-
dered that vaccination might not act immunosuppressive,
too.
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In this study, DTH-CPV responses increased after
vaccination and maintained the higher levels for the 2
months’ duration of the experiment. Increases in DTH-
CPV responses tended to occur according to increases in
CPV antibody titers, although there were slight differ-
ences between the two responses. These results resemble
the one we performed previously [10]. Since DTH-CPV
responses can be induced easily and rapidly, it could be
used for testing the effects of CPV vaccine in the field,
similar to the DTH-tuberculin test.

Transient lymphopenia may occur after vaccination
with some MLV-CPV vaccines and this observation has
resulted in the ideas that MLV-CPV vaccines are im-
munosuppressive [2, 5]. In this investigation, both puppies
and adult dogs tended to decrease in the number of
lymphocytes on day 7, but the decreases were not
significant.

CPV serum antibody titers for each group tend to
increase from day 7. Those of the young dogs showed a
significant increase on day 7, 14, 21, 28, 35 and 56 but
those of the young dogs showed a significant increase on
day 28, 35 and 56 only. This is, those of the young dogs
rose more slower than those of the adult dogs. CDV
serum antibody titers of each group tend to increase after
day 14. Those of the young dogs showed a significant
increase on day 14, 21, 28, 35 and 56 but those of the adult
dogs did not show a significant increase. CDV serum
antibody titers rose more slower and lower than CPV
serum antibody titers. We reported previously that both
groups had enough production of CPV and CDV anti-
bodies after the three components of combination vac-
cines [10]. Although further studies will be needed, it is

possible that vaccine interference is caused by this
polyvalent vaccine.
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