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ABSTRACT

The local isolate of canine distemper (Hard pad) virus isolated
from a stray cat and designed as CD-Abbassia/2001, was propagated in
vero cell culture and inactivated with Binary Ethylene Amine (BEA)
where the Alhydragel was added as adjuvant. Different doses (1,283ml)
of such vaccine were inoculated S/C in different groups of cats (local
breed) first in the form of single dose and second time in the form of 2
doses with apart 2 weeks in between. Three weeks later, the challenge
test revealed that the most suitable protective dose is 2ml-inoculated S/C
followed by a booster dose after 2 weeks. Vaccination of cats with 2
doses resulted in a protection ratio of 100% while the use of one dose
induced a 60% protection. Higher dose (3mil) showed the same
protection ratio as 2ml while the Jower dose (lml) did not induce a
permissible  protection.  Serum neutralization test indicated that
vaccinated cats exhibited good levels of specific neutralizing antibodies
reached up to a titer of 32.Also the quality control tests revealed that the
prepared vaccine was free from foreign contaminants, safe and

INMUNOENIc.
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INTRODUCTION

Canine distemper is a contagious disease of a high fatality
affecting puppies and caused by a Morbillivitus of the family
Paramyxoviridae (Sashi, et.al.1981). The disease can affect animals
other than the family Canidae (El-Hammamy, et.al.1997). Also, it was
found to be of wide spread in large cats (Myers, et.al.1997).

Canine distemper in cats was described as Hard pad disease for
the first time in Egypt (Guirguis,et.al.2001) in a stray cat which showed
the symptoms of depression, emaciation, slight nasal and ocular
discharges, skin vesicles on the preneal region and keratinization of the
foot pad of the four limbs. The causative agent was isolated and
identified as canine disternper virus in cats and named CD-
Abbassia/2001. These findings spotted the light on the role of cats in the
transmission of canine distemper. So, it was taken in consideration the
essentiality to prepare a specific vaccine to control the disease in cats
and prevent its transmission to dog populations where active
immunization is considered the comer stone in controlling of infectious

diseases.

Among canine distemper vaccines; many forms were developed
successfully and have a good immunogenicity. Such vaccines were
prepared in different forms including single live attenuated (Mansi,1945;
Haig, 1956 and Guirguis,1991); in a bivalent form with other antigens as
canine Parvo (Khodeir,et.al.1998), with rabies (Edries,et.al.,2001); and
inactivated  virus  vaccine (Laidlaw and Dunkin,1928; Sir

Christopher, 1964; Nagiaa,2001and Amani,et.al 2002).

The main goal of the present study is to prepare an inactivated

vaccine against canine distemper (Hard pad disease) in cats.
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MATERIAL AND METHODS

1-Virus:

CD-Abbassia/2001 virus strain (Guirguis,et.al.2001) was used as a
local strain of canine distemper isolated from cat. It was passaged 3
times in VERO cells and had a titer of 10° TCIDse/mi. The original virus
was used as a virulent strain for the challenge of vaccinated cats while

the cell culture passaged one was used for vaccine preparation.

2-Virus titration:

It was applied using the microtiter technique according 1o
Rossiter, et.al. (1985) and the virus titer was calculated according to

Reed and Menuch (1938).

3-Virus inactivation:

IM Bipary Ethylene Amine (BEA) at the ratio of 3% and sodium
thiosulphate (20% solution) was used at the ratio of 2% as a stopping
solution according to Edries,et.al.(2001). The time of complete virus
nactivation was estimated depending on virus titration on different time

intervals (from 1 to 10 hours).

4-Preparation of an inactivated vaccine:

Different ratios of Alhydragel (2% aluminum hydroxide gel) as
10,20 and 30 were added to portions of the infected fluid before the
inactivation process 1o detect the most suitable ratio for complete virus
adsorption, Such ratio was found to be 20%. So, the prepared vaccine
was formed of 80% inactivated virus fluid and 20% alhydragel as an

adjuvant.
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5-Quality control tests:

Sterility (freedom of bacieria, fungi and mycoplasma); safty (by
inoculation of the double dose ‘4ml’) and potency (by the challenge test)
were carried out according to FAO (1994).

6-Animals:
6.1-Cats:

22 local breed cats of about 4 months old, were used in the present
study. All of them were screened for canine distemper antibodies and
found to be free from them. The cats were divided into 4 groups as

follow:

a-Group-1 including 9 cats subdivided into 3 subgroups (3cats in each)
where different doses (1,2&3ml) of the prepared vaccine were inoculated

s/c one time in a cat subgroup.

b-Group-2 of 9 cats was also subdivided into 3 subgroups (3cats in each)

inoculated with similar doses for 2 times with 2 weeks in between.

c-Group-3 of 2 cats was used for safety test where each cat received the
double protective dose of the prepared vaccine.

d-Group-4 of 2 cats was kepl unvaccinated as test control.

All cats were kept under hygienic measures in isolated cages and
received balanced diet. Daily clinical examination was performed
including all animals.

6.2-Mice:

25 weaned Swiss mice were used to test the safety of the prepared
vaccine. 0.5ml of such vaccine were inoculated intrapretonially in each

of 20 mice while 5 mice were kept as control.
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7-Samples:

Serum samples were obtained from all animal groups before
yaccination and weekly after vaccination for 4 times then monthty for 4
months post the last vaccination. The induced antibodies were estimated
in such sera using the microneutralization  test according to
Rossiter,et.al.(1985) and the antibody titers were calculated as the
reciprocal of serum dilution which neutralized and inhibited the CPE of

100-200 TCIDs of the virus according to Singh,et. al. (1967).

8-Challenge test:

All vaccinated and anvaccinated control cats were challenged
using the virulent strain inoculated intranasally 3 weeks post the last
dose of vaccination. The challenge dose was 10° }TCIDgy/cat according 10

Guirguis (1991).

RESULTS AND DISCUSSION

The inactivation process of CD-Abbassia/2001 (the tocal isolate of
canine distemper virus causing hard pad disease in cats) using 3% of 1M
Binary ethylene Amine (BEA) revealed that a complete inactivation of
the virus was obtained 6 hours post the beginning of the inactivation
process (Tabie-1).Edries, et.al.(2001) and Amani,et.al.(2002) reported
that such time was 7 hours using the same molarity and the same ratio of
BEA . This difference could be atributed to the virus strain and virus

titer used.

it was found that 20% f\lhvdrabel as adjuvant resulted in complete
virus adsorption {Table-2) coming in complete agreement with

Edries,et.al.(2001); Naglaa (2001) and Amani,et.al.(2002).
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The prepared vaccine was found to be free from foreign
contaminants (bacteria; fungi and mycoplasma).lnoculation of the
double dose did not affect the health condition of inoculated cats
indicating the safety of the vaccine. 1n addition; after the detection of the
protective dose; it was found that vaccinated cats withstood the
challenge with the virulent virus while unvaccinated cats showed sings
of illness and death. These findings followed up and agree with the
directions and conditions reported for vaccine preparation by the FAQO
(1994).

The experimental results showed that the most suitable protective
dose of the prepared vaccine is 2ml inoculated s/c and followed by a
booster one after 2 weeks resulted in 100% protection (Table-3); where
Iml and 2ml or even 3ml given one time resulted in death of challenged
cats and lower protection (60%). In fact, there were no available
literatures that discuss preparation of an inactivated vaccine against hard
pad diseasec or vaccination of cats against it; but the same dose was
recorded for dogs from inactivated canine distemper vaccines by

Edries,et.al.(2001); Naglaa (2001) and Amani,et.al.(2002).

Serum neutralization test (SNT) revealed that the vaccinated cats
(with 2 doses) exhibited specific neutralizing antibodies began to appear
by the 2™ week post vaccination {(4-8) and reach their peak by the 4""-5"
week post the second dose {Table-4). Similar results were obtained in
dogs vaccinated by inactivated canine distemper vaccine by Edries,et.al.
(2001) and Amaniet.al. {2002) but higher levels were recorded by
Guirguis (1991); Guirguis,et.al.(1999) and Khodeir,et.al. (1998) when
they used live attenuated vaccines. The obtained values of antibodies in
the present study could be considered of protective levels where they
overcame the challenge with the virulent virus while unvaccinated

animals showed signs of illness or death.
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So, it could be concluded that the prepared inactivated vaccine
against hard pad disease is a safe and immunogenic vaccine protects cats

against the disease and help to prevent its transmission to dogs.

Table (1):Inactivation of CD-Abbassia/2002 virus strain

Hours of The original virus |  The virus titer Log 10 Il
inactivation titer (TCIDso/mi) post the difference
inactivation
0 6 6 0
1 6 5 1
2 0 4 2
3 6 3 3
4 6 2 4
5 6 | 5
6 6 0 6

Table (2): Virus adsorption to Alhydragel

17 Alhydrage! % Residual virus titer
10 [0°TCIDsg/ml
20 <10TCIDsy/ml
30 <10TCIDsy/ml
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Table (3): Potency and detection of the protective dose of

the prepared inactivated Hard pad vaccine for cats

Cat groups Vaccination Number of Protection%
dose vaccinations post challenge

a-Subgroup-1 iml i 0
a-Subgroup-2 2ml H 0
a-Subgroup-3 3ml 1 0
b-Subgroup-1 iml 2 60
b-Subgroup-2 2mi 2 100
b-Subgroup-3 3ml 2 100
c-Unvaccinated 0 0 0

Table (4): Mean neutralizing antibody titers in the sera of

vaccinated cats with the protective dose

Cat group Mean serum neutralizing antibody titer*/ WPV**
Lwpy | 2wpv Jwpv 4w | Swpv | 6wpv | Twpv | Hlwpv | 12wpyv | 16wpv
pv
a-Subgroup-2 0 0 4 4 8 8 8 8 4 4
b-Subgroup-2 0 4 Boosteri.ng 8 16 | 32 | 32 32 32 32
¢.Unvaceinated | 0 0 0 0 0 0 0 0 0

*Antibody titer= the reciprocal of serum dilution which neutralized and

inhibited the CPE of 100-200TCIDsy of the virus.

**FWPV= weeks post vaccination.
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