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ABSTRACT

Canine infectious tracheobronchitis (kennel cough) caused by CAV-2
is one of the most prevalent respiratory infections of dogs. Kennel
cough characterized by frequent dry and hacking coughing high
morbidity but low mortality rate. In this study, nasal and ocular
discharge samples have been taken from 59 dogs from the veterinary
clinics of pet animals in Cairo, Egypt of different age and sex from
2013 to 2014. It showed clinical symptoms, a systemic disease which
characterized by fever, diarrhea, vomiting, oculonasal discharge,
conjunctivitis, severe moist cough, signs of pulmonary disease and
dehydration. Isolated virus was identified by qualitative
chromatographic immunoassay by using Anigen Rapid CIRD-3 Ag
Test Kit, the result was positive for CAV in only 7 samples. Then the
virus from positive samples was passaged for 3 blind passages in Vero
cell then subjected to FAT and haemagglutination tests, the results
indicated that the virus was most likely to be present in the respiratory
tract. The virus was processed and inoculated onto confluent
monolayers of MDCK, Vero, BHK21, and MDBK cells for 10
passages using standard virological techniques. The Cytopathic effect
(CPE) appeared and MDCK cells were the most susceptible cell
culture where they gave the highest infectivity titre.

Keywords: Canine Adenovirus, MDCK, Vero, MDBK, BHK21, CPE,
kennel cough, FAT.

115



Kasem, S. G. et., al.

INTRODUCTION

Adenoviruses are viral pathogens isolated from humans as well as
farm and domestic animals (Wieliczko et al 2003, Wisniewski 2004,
Koncicki et al 2006, Buonavoglia and Martella 2007, Lynch et al 2011,
Truszczynski and Pejsak 2012). Canine adenoviruses (CAVs) belong to
the Adenoviridae family, the Mastadenovirus genus. They are non-
enveloped viruses sized 70-90 nm, whose genome, in the form of a
double DNA strand, is built of 36-44 kilo base pairs (Appel and Binn
1987).

Currently, two antigen types of adenoviruses isolated from dogs are
recognized: CAV-1, inducing infectious canine hepatitis (Rubarth’s
disease), and CAV-2, an etiological factor of canine tracheobronchitis
(kennel cough) (Chaturved et al 2008). CAV-2 demonstrates an affinity
to the epithelia of upper airways, mostly of the nose, throat, larynx and
trachea (Appel et al 1970). It can also contribute to intestinal
inflammations (Hamelin et al 1985, Macartney et al 1988). Its presence
was revealed in the brain of dogs exhibiting neurological symptoms
(Benetka et al 2006). The virus was isolated for the first time in 1961 in
Canada from dogs with symptoms of laryngitis and tracheitis (Ditchfield
et al 1962). The discovered strain was named Toronto A26/61 and it was
initially regarded as a variety of CAV-1. However, further studies
showed structural and antigen differences between these viral isolates
and as a result Toronto A26/61 was recognized as a separate strain and
named CAV-2 (Yamamoto and Marusyk 1968, Fairchild and Cohen
1969, Swango et al 1969, Marusyk et al 1970, Marusyk 1972 and
Hamelin et al 1984).
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The aim of the present study is to isolate and identify a local strain
of CAV in Egypt for early diagnosis of the virus as it resembles many
infectious  respiratory viruses (canine distemper and canine
parainfluenza) by using serological and cell culture techniques for
preparing a local vaccine from the local isolate. In further studies, control
of this disease will be tested.

MATERIAL AND METHODS
2.1. Sampling:

59 nasal and ocular discharges swab samples were collected from
dogs of different age and sex showing illness including off food, rough
hair, ocular and nasal discharge , rise in body temperature, cough and
rapid respiration rales. They were collected from pet animals clinics in
Cairo, Egypt.

2.2. Qualitative chromatographic immunoassay:

By using Anigen Rapid CIRD-3 Ag Test Kit. Bionote kit Doc. No.:
| 11091E. The principle of it is qualitative detection of canine infectious
respiratory disease antigens such as: Canine Distemper virus, Canine
Adenovirus (Infectious Canine Hepatitis) and Canine Influenza virus in
conjunctiva and nasal discharge.

1.3. Virus isolation and identification:

In all cell cultures, the inoculated plates were examined daily by
microscopically examination for recording cytopathic effects (CPE). The
virus underwent 10 passages in cells, until cytopathogenic effects (CPE)

were observed.
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The prepared nasal and ocular discharges samples were inoculated
in Vero cell culture and subjected to different serological tests including

fluorescent antibody, and haemagglutination techniques.
2.3.1. Direct fluorescent antibody technique (FAT):

Direct FAT was applied on infected cell cultures according to Hu
R.L. el al (2001), Greene (2012) and Bulut et al (2013). Using CAV-2
antiserum conjugated with fluorescein isothiocynate which kindly
supplied from department of pet animals vaccines (DOPAV), veterinary

serum and vaccine research institute (VSVRI), Abbassia, Cairo, Egypt.
2.3.2. Haemagglutination (HA) test:

HA was carried out using human type O red blood corpuscles
according to Parthiban et al (2009).

2.4. Cell cultures:

Baby Hamster Kidney (BHK21), African green monkey kidney
(Vero), Madin Darby Bovine Kidney (MDBK) and Madin Darby Canine
Kidney (MDCK) cell lines were used for virus isolation and propagation
according to Yamamoto (1966) and Bulut et al (2013).

All types of cell culture were obtained from (VSVRI), Cairo,
Egypt. It was grown in minimal essential media supplemented with 10%
new born calf serum, penicillin at concentration of 100 lu/ml and
streptomycin at a concentration of 100ug/ml; the cells were incubated at
37°c.
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In all cell cultures, the inoculated plates were examined daily by
microscopically examination for recording cytopathic effects (CPE). The
virus underwent 10 passages in cells, until cytopathogenic effects (CPE)

were observed.

RESULTS AND DISCUSSION

For detection of virus by Anigen Rapid CIRD-3 Ag Test Kit
(Bionote kit) as qualitative chromatographic immunoassay. It
concluded the virus was CAV in seven samples from 59 ones as
shown in figure 1.

Fig. (1): qualitative chromatographic immunoassay by using Anigen
Rapid CIRD-3 Ag Test Kit, C = control, T = canine
distemper virus test, T1 = canine Influenza virus test, T2 =
canine Adenovirus test.
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CAV was monitored in nasal-ocular discharge of infected
dogs which inoculated in cell culture wusing FA and HA
techniques (Table 1 and Fig. 2), the results were strong positive
for FAT showed greenish fluorescence granules in the cytoplasm
of infected cells, at the same time there was no fluorescent
staining in the control non infected cells and haemagglutination
had been occurred strong positively with human blood group
““O”, where results indicated that the virus was most likely to be
adenovirus. These results previously recorded by Hu R.L. el al

(2001), Greene (2012) and Bulut et al (2013).

Table (1): Monitoring of CAV in nasal and ocular discharges of

naturally infected dogs.

Used test
Tested sample Number of sample
Mean FAT Mean HA titre
Nasal discharge 7 -+ 64 (+++)
Ocular discharge 7 ++ +

FAT = direct fluorescent antibody technique.

HA = haemagglutination using human RBCs type ‘‘O”

+ = weak positive. ++ = moderate positive. +++ = strong positive.
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A B

Fig. (2): A= negative FAT (No fluorescent staining in the control non

infected cells). B = positive FAT (Greenish fluorescence
granules in the cytoplasm of infected cells indicated positive
result).

The seven isolates were passaged for 10 times in each types of cell
cultures (MDCK, Vero, BHK21 and MDBK cell culture), it was found
that it produced the same shape of cytopathic effect (CPE) in all of them
but with different time of appearance of CPE and virus titre. The CPE
was characterized by rounding and swelling of the infected cells, then the
affected cells had the appearance of irregular clusters of rounded highly
refractile cells resembling bunches of grapes which after that detached
from the culture surface (Fig.3). The same CPE was described by Bulut
et al (2013), Yuanet al (2010).

It was found that as shown in table (2) that MDCK cells are the
most suitable cell host for virus propagation yielding a highest virus titre
of (10"5TCID50/ml). MDBK cells were found to yield the lowest titre
(10*8TCID50/ml). These titres were obtained by the 7th and 8th
passages.
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Fig. (3): Microscopical examination of cell cultures. A= normal MDCK.
B= infected MDCK with CAV. C= normal Vero. D=
infected Vero with CAV. E= normal BHK21l. F= infected
BHK21 with CAV. G= normal MDBK. H= infected MDBK
with CAV.
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Table (2): propagation of the isolated CAV-2 in different cell cultures

Virus infectivity titre (log10 TCID50/ml)
Passage number
MDCK Vero BHK21 MDBK
1 35 29 24 15
2 38 33 2.7 1.9
3 5.0 45 39 2.2
4 5.8 51 4.8 31
5 6.2 5.7 5.2 35
6 7.1 6.6 5.8 4.2
7 75 7.0 6.1 46
8 75 7.0 6.3 4.8
9 75 7.0 6.3 4.8
10 75 7.0 6.3 48
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