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ABSTRACT

An inactivated cell culture combined vaccine was
prepared against canine distemper and rabies. ERA strain of
rabies virus propagated on BHK-21 and canine distemper virus
propagated on Vero cells were inactivated by binary
ethyleneimine (BEI) at 37°C. The inactivation time was 4 hours
for rabies and 6 hours for canine distemper. The two viruses
were inactivated simultaneously for 6 hours. As the protective
dose of each vaccine was previously determined, the total virus
protein was estimated in such doses and accordingly the two
inactivated viruses were mixed together and alhydragel was
added as adjuvant. Different groups of puppies (3-5 months of
age) were vaccinated with single rabies inactivated vaccine,
single canine distemper inactivated vaccine and the prepared
combined rabies and canine distemper vaccine. Serological
tests showed that all vaccinated animals exhibited good levels
of specific antibodies against rabies and canine distemper
without any antagonizing effect on their immune response in
case of using combined vaccine. Also, the combined vaccine
was found to be sate and immunogenic.

INTRODUCTION

Dogs are lovely pet animals and play a very important and serious role in
our life. They often found in contact with our children and play a vital role in
research and security as in police services. However, red light should be spotted
on canine diseases where the major of them represent a public health hazard.

Rabies is the most dangerous canine disease. It is an acute fatal infectious
discase caused by a filterable virus belonged to the family Rhabdovirus
(dummeler ef al, 1968). The disease is usually transmitted by biting of a
rabied animal to a healthy one or man and mainly ends with death (Smithcors,
1958 and Bear, 1975).

Canine distemper is a major disease of dogs and other wild carnivora
with the highest fatality rate beside rabies (Appel and Montali, 1994).
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Rabies and canine distemper. are endemic viral diseases in Egypt since
long time (Bucci ef al, 1982 and Bayoumi et al, 1985). The public risk of
rabies was documented throughout the world and the domestic dogs were
responsible for most human exposure and up to 98% of human fatalities were
recorded due to rabies (WHOQO, 1992).

Suspicious that canine distemper might have a zoonotic importance as the
human infection might be associated with multiple sclerosis (Gaskell and
Bennett, 1996).

One of the main veterinary responsibilities is the control of such zoonolic
diseases depending to a great distance on the use of specific potent vaccines. A
great variety of pet animal vaccines were developed either in a live attenuated or
inactivated forms. Such vaccines were found to be safe and immunogenic
against rabies (Wiktor, 1971; Larghi et al,, 1976 and Edries, 1994) and
against canine distemper (Mansi, 1945 and Guirguis, 1991).

It is well known that live attenuated vaccines induce good and long
immunity against diseases. During the last few years, the use of inactivated
instead of attenuated vaccines in animal vaccination, became compulsatory in
many countries (Pastoret and Falize, 1999).

The use of combined or multivalent vaccines could simplify the
prophylactics and control of diseases affecting pet animals and safe time, effort
and cost (Anon, 1989). Examples of these vaccines were previously prepared
by Carmichael ef al, (1982); Churchill, (1987); Ackerman ef al, (1983);
Khodeir ef al, (1998) and Edries ef al., (1999) against rabies and other viral
diseases like Rift Valley Fever and canine parvo. Also canine distemper with
other viral vaccines were previously prepared by Khodeir et al., (1998) and
Hamoda et al., (2000).

The aim of the present study is to prepare an inactivated cell cullure
combined vaccine against both of rabies and canine distemper.

MATERIAL AND METHODS
1. Viruses:
1.1. Rabies virus strains:
1.1.1. Vaccinal strain:

ERA strain ofrabies virus, propagated on BHK-21 cell culture was used
for preparation of the inactivated vaccine (Edries, 1994). ThlS cell culture strain
was also used in serum neutralization test. It had a titre of 10® TCID5Q/ml
1.1.2. Challcnge virus strain (CVS):

CVS was propagated in the brains of mice and had a tltre of 10
MICLDs/0.03ml (mouse intracerebral lethal dose). It was used' at a final
concentration of 100 MICLDs, in the test of National Instltute of Health {Ni{A)
to detect the potency of rabies vaccine.
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1.2. Canine distemper strains:
1.2.1. Vaccinal strain:

A living cell culture adapted canine distemper virus propagated on Vero
cells was used for the inactivated vaccine and In serum neutralization test. It was
adapled to cell culture by Guirguis, (1991). It had a titre of 10" TCIDso/ml.
1.2.2. Virulent strain:

Synder-Hill strain of canine distemper virus was kindly supplied by
Jamcs-A-Baker, Institute for Animal Health, USA. It was used as a virulent
strain in the challenge test of vaccinated animals. It had a titre of 10° EIDs,/ml
(Egg Infective Dose).

2. Virus inactivation and inactivated vaccines preparation:

Batches of cell culture rabies (ERA-strain) and canine distemper viruses
were subjected to a process of inactivation using binary ethyleneimine at a final
concentration of 0.01 M according to Edries, {1994). The inactivation process
was slopped using 20% sodium thiosulphate at a final concentration of 2%. The
inactivation time was found to be 4 hours for rabies and 6 hours for canine
distemper virus. Alhydragel was added as an adjuvant at a concentration of 40%
to single and combined vaccines according to Edries, (1994).

The combined vaccine was prepared by mixing the two inactivated
viruses " in a manner ensuring that the final volume contains the protective doses
depending on the amount of viral protein in each vaccinal dose which
previously determined by Edries, (1994) and Guirguis, (1991).

3. Determination of the viral antigen protein:

The protein content was determined in both of cell culture media,
uninfected cell suspension in saline and infected fluids, according to
Weichselbaum, (1946). The media protein plus cell protein were subtracted
from the infected fluid protein 1o obtain the viral antigen protein.

4. Quality control tests of the prepared vaccines:

The prepared vaccine batches were subjected to quality control tests
including the freedom of foreign contaminants, safety and potency according to
the Jdirection of FAQ (1994).

NIH test was done according to Larghi und Nebel, (1980) to detect the
potency and safety of rabies vaccines in mice. The antigenic value of NI
should not be less than 0.3. Also, the safety and potency of such vaccines were
done in dogs for canine distemper.
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5. Animals:
5.1. Mice:

200 weaned albino Swiss mice were used to test the safety of rabies
vaccines according to British Pharmacopoeia (1985) and the potency using
NIH test according to Larghi and Nebel, (1980).

5.2. Dogs:

25 puppies (3-5 months of age) were used in the present study divided
into different groups as follow:

Group (1): Consisted of 9 dogs where the double dose of each vaccine was
inoculated in each of 3 dogs to test the safety of such vaccine.

Group (2): Consisted of 3 dogs was vaccinated with the single inactivated
canine distemper vaccine (1ml S/C).

Group (3): Containing 3 dogs was inoculated with the single inactivated rabies
vaccine (1ml S/C).

Group (4): Consisted of 6 dogs was vaccinated with the combined inactivated
canine distemper and rabies vaccine (2ml S/C).

Group (5): Containing 4 dogs was kept unvaccinated as test control.

All animals were kept under hygienic measure and daily clinical
observation for 8 weeks post vaccination,

Blood samples were obtained from all animals per week intervals where
the separated sera were serologically tested for the induced antibodies.

Group (2) and 2 dogs of group (4) were challenged with the virulent
canine distemper virus at the dose of 10° EIDsy/dog, 21 days post vaccination.

6. Serum neutralization test (SNT):

Micro-neutralization test was carried out according to Bass e/ al., (1982)
to demonstrate and estimate the induced antibodies in vaccineated animals.
BHK-21 cell culture was used for rabies SNT and Vero cell culture was used for
canine distemper SNT.

RESULTS AND DISCUSSION

The golden goal of all medical researchers could be termed as "control
and eradication of infectious zoonotic diseases". Rabies and canine distemper
are two major viral infectious diseases causing a great public health hazard
(WHO 1992 and Gaskell and Bennett, 1996).

Veterinary vaccinology is an interesting rapidly developed research field
not only to control animal diseases, but also to solve public health problems. So,
in the present study, the researchers tried to prepare an inactivated cell culture
combined vaccine against rabies and canine distemper.

In the present study binary ethyleneimine (BEI) was used as viral
inactivator, where it suppress the infectivity of viruses leaving their antigenic
structure and viral protein unaffected (Sashi and Mohanty, 1981).
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Table (1) showed that the viral antigen proteins in rabies; canine
distemper and combined vaccinal protective doses were 12.5, 21.1 and 25
mg/ml. These findings come in complete agreement with those of Bradford,
(1976); Killington et al., (1996) and Edries et al, (1999).

The experimental results revealed that a complete viral inactivation of
rabies virus and canine distemper virus was 4 and 6 hours, respectively using
BEl at 37°C (Table 2). Similar results were recorded for rabies inactivation by
BE] (Edries, 1994 and Edries et al., 1999). There were unavailable data
discussed canine distemper inactivation by BEL

All prepared vaccines were found to be free from foreign contaminants
(aerobic and anaerobic bacteria, fungi and mycoplasma). The results of NIH
(Table 3) revealed that the antigenic value of rabies virus in prepared vaccine
was 2.1 and 2.3 for single and combined vaccines, respectively. These values
are higher than those recommended by Larghi and Nebel, (1980) who
suggested that the antigenic value of inactivated canine distemper vaccines
should not be less than 0.3. Also, Table (4) showed that the prepared vaccines
are safe for vaccinated dogs where they did not show any abnormal clinical
signs. In addition, canine distemper was found to be a potent vaccine either in a
single or combined form with rabies where protection ratios of 100% were
recorded (Table 5).

So, the previous discussed results showed that the prepared inactivated
rabies and canine distemper vaccine either in the single or combined forms,
were found to be safe and immunogenic. These findings agree with the
recommended conditions of WHO (1992) and FAO (1994) and confirmed by
Edries, (1994) and Edries et al., (1999).

The seroconversion using SNT (Table 6) revealed that there was no
adversable effect of rabies or canine distemper on the immune response of
vaccineated dogs to the other virus vaccine. All vaccinated animals exhibited
good levels of specific neutralizing antibodies from the Ist week post
vaccination recording peak titres by the 4th - 5th week and remain constant
altover the experimental period (8 weeks). Such results were found to be similar
and confirmed by those obtained previously by Edries, (1994); Edries ef al.,
(1998); Khodeir ef al, (1998); Khodeir (1999) and Edries ef al., (1999)
indicating that combination of rabies or canine distemper with other viral
vaccines did not affect or interfere with the immune response of vaccineated
animals to other antigens.

So, it could be concluded that the prepared inactivated combined rabies
and canine distemper vaccine is a safe and potent vaccine protect dogs against
the two diseases safely with good levels of immunity.
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Table (1): Antigenic viral proteins in prepared vaccines

Vaceine type ﬁmtlgen(ll(]t:1 ;;illl)protem
Single rabies Vaccine 12.5
Single canine distemper vaccine 12.1
Combined rabies and caninc distemper vaccine 25.0

Table (2): Inactivation of rabies and canine distemper virus using BE] at 37°C

Time of Viraus titer log; TCIDsy/ml
inactivation * Rabies virus Canine distemper virus

0 7 6
1 N 5 5
2 j 3 4
3 1 3
4 0 2 B
5 0 1
6 0 0

HPI = Hours Post Inactivation.

Tablc (3): Potency of inactivated rabies virus in prepared vaccines using NTH
test in micc.

. NIH Antigenic
Vaccine type value
Single inactivated rabies vaccine 2.1 |
Combined rabies and canine distemper inactivated vaccine 2.3 |
Table (4): Safety of prepared vaccines in dogs
. Number of vaccinated Number of animals showing
Prepared vaccine . . -
dogs clinical abnormalitics
Single rabies
: 3 0
Vaccine
Single canine
‘ . 3 0
distemper vaccine
Combined rabies
and canine 3 .0
distemper vaccine

Table (5): Potency of canine distempe}' in the prepared vaccine

Number of No. of . .
. . Survived | Protection
Used vaccine vaccinated | challenged o
dogs Yo
. dops dogs
Single canine distemper 3 3 3 100
vaccine -
C_ombl_ned rabies antfl 6 3 3 100
canine distemper vaccine T
Unvaccinated control 2 2 0 0
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Table (6): Serum neutralizing antibody titers in vaccinated dog groups.

Mean neutralizing antibody titer*/weeks post vaccination
Used vaccine OWPV .| 1WPV | 2WPV | 3WPV | 4WPV | SWPV | 6 WPV | TWPV | 8§ WPV
R|CD/R[CD{ RICD/R |CD/R CD R|CD|R CD|/R[CD|R |CD

Single rabies

. 0 0 4 0 16 | 0 164 | O (128 O [256]| O (256 O [256| O [256] O
vaceine

Single canine

distemper vaccine

Combined rabies and

canine distemper 0 0 2 |2 (16 8 |32 | 16 [128| 32 [ 128 | 32 (256 32 [256| 32 | 256 32

vaccine

Unvaccinated control 0 0 0 {0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

* Antibody titre = The reciprocal of serum dilution which neutralize and inhibited the CPE of 100-200 TCIDs, of the virus.
WPV = Week Post Vaccination. R = Rabies. CD = Canine Distemper
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