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Canine adenovirus serotype 2 isolation
and determination of its cultivation parameters

Anastasia A. Klimova
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ABSTRACT

Adenovirus infection in dogs caused by canine adenovirus serotype 2 predominantly results in respiratory disease typically manifested by respiratory tract lesions.
Infectious laryngotracheitis is the most often recorded in dogs in the central part of the Russian Federation and its incidence tends to increase. Therefore, preventive
immunization against this disease remains important. Primarily, the virus strains currently important and circulating in the particular territory shall be used for
vaccine production to induce long-term and strong immunity in animals. The study was aimed at isolation of canine adenovirus type 2 remaining stable during
five or more passages from the biological samples collected from animals with adenovirus infection signs as well as at determination of its cultivation parameters.
As a result, five virus isolates were recovered, one of the recovered virus isolates had optimal properties for its use for vaccine production. Comparative analysis
of continuous Vero, MDCK (NBL-2 and NBL-9 line) cell cultures as well as primarily trypsinized cell cultures (baby dog kidney, baby dog spleen, baby cat kidney,
baby cat spleen) for their susceptibility to the recovered virus showed that MDCK (NBL-2 line) was the most susceptible. The virus cultivation parameters in this
cell culture was determined at the next step. The following optimal conditions under which the virus accumulated to the maximum titres were determined: cell
culture monolayer age for inoculation — 48 hours, multiplicity of infection — 0.01 TCIDSU/ceII, preliminary holding time — 60 min, temperature — (37.0 = 0.5) °C,
cultivation period — 120 hours.
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BbineneHue apeHoBuMpyca cobak 2-ro cepotuna
1 ONpefieNeHne NapameTpoB KyNbTUBUPOBAHMA

A. A. KnumoBa
OIBY «DeepanbHblil LLeHTp oXpaHbl 340pOBbA XMBOTHbIX» (OTBY «BHUN3XK»), Mkp. I0pbesel, . Bnagumup, 600901, Poccua

PE3IOME

AneHoBupycHan nHdekLmA cobak, BbI3BaHHaA afeHOBUPYCOM 2-0 CepoTUNa, ABNAETCA NPeUMYLLECTBEHHO PeCMPaTOPHbIM 3a60N1eBaHIeM, KOTOpoe Knaccuye-
CKIN NPOABAAETCA NOPAXKEHUEM OPraHOB AbiXaTebHOii cvicTeMbl. 3aboneBaemMocTb cobak MHGEKLIMOHHbIM NapUHToTPaxenToM Hanbosee Yacto perucTpupyetca
B LieHTpanbHoii uactu Poccuiickoii OepepaLun 1 nMeeT TeHAGHLMIO K POCTY. B CBA3M € 3TUM COXpaHAGTCA aKTYanbHOCTb NPOGUNAKTUYECKOI MMMYHU3aLMK
npoTMB AaHHOro 3a6oneBanus. B nepeyto ouepeab Ana GopmMupoBaHMA ANUTENBHOTO 1 HAMPAXEHHOTO UMMYHUTETA Y XKUBOTHBIX NPU U3TrOTOBNEHU BaKLMHbI
Heo6X0ANMO 1CMoNb30BaTb LUTAMMbl BUPYCa, PaCIpOCTPaHeHHbIe Ha KOHKPETHOI! TepPUTOPIK 1 aKTyanbHble Ha AaHHbI 0Tpe30k BpemeHu. Lienbio faHHoro
nccnefoBaHNA ABNANOCH BblAeneHune Bo30yauTena aeHoBupo3a cobak 2-ro Tuna u3 61MoN0rMUECKoro Matepuana ot XUBOTHbIX C NPU3HaKaMI1 aZieHOBUPYCHOI
UHOEKLMM, 0611aAaloLLIEr0 YCTOAYMBOCTbIO HA NPOTAXEHUM NATY 1 GoNee Naccaxeil, a Takie onpefeNneHue napaMeTpoB ero KyNbTuBMpoBaHuA. B pesynbrare sxc-
nepuMeHTa 6bn0 BbIZeNeHO NATb U30NIATOB BUPYCA, OAUH U3 KOTOPbIX 0651a/1aN ONTUMalbHbIMY CBOICTBAMY ANA UCMONb30BAHUA NPY NPOU3BOACTBE BaKLIMHHbIX
npenapatos. [Tp1 NpoBeAeHNI CPaBHUTENbHOTO aHaNk3a YyBCTBUTENbHOCTU K BblAeNeHHOMY BUPYCy nepeBuBaembix KynbTyp knetok Vero, MDCK aunnit NBL-2
1 NBL-9, a TaKkxe nepBHYHO TPUNCMHM3MPOBAHHDBIX KYNLTYP KNETOK (MOUKa LLeHKa, ceneseHka LeHKa, NoYKa KOTeHKa, Cene3eHKa KoTeHka) 6bino yCTaHOBMeHO,
yTo Hanbonee uyBCTBUTENbHOI ABNAETCA KNeTouHas Kynbrypa MDCK nunun NBL-2. Cnepyiowmm 3Tanom 6bino onpefenenie napameTpoB KyNbTUBUPOBaHUA
BIpYCa B JaHHOIT KyNbType KNeTok. B pesynbrate ycTaHoBNEHbI ONTUMANbHbIE YCI0BUA, IPU KOTOPbIX NPOMCXOAUT HAKONAEHME BIPYCA B MaKCUMATbHbIX TUTPaX:
BO3PACT MOHOCIIOA KYJIbTYPbI KNETOK A1A 3aparkeHs — 48 4, MHOXeCTBEHHOCTb 3apaxkeus — 0,01 TLJ, /kn, Bpemsa npeBapuTenbHOTO KOHTAKTa — 60 MIH,
Temnepatypa — (37,0 £ 0,5) °C, cpok KynbTumMpoBaHua — 120 u.
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INTRODUCTION

Adenovirus infection in dogs (infectious laryngotrache-
itis) caused by adenovirus serotype 2 (CAV-2) predomi-
nantly results in respiratory disease typically manifested
by respiratory tract lesions [1, 2, 3]. The infection agent
is widespread in the central part of the Russian Federation
due to the dense population of dogs and regular events
characterized by crowded animal keeping. Despite regu-
lar preventive vaccination of animals, infectious laryngo-
tracheitis incidence tends to increase.

The canine adenovirus serotype 2 belongs to Varidna-
viria realm, Bamfordvirae kingdom, Preplasmiviricota phy-
lum, Tectiliviricetes class, Rowavirales order, Adenoviridae
family, Mastadenovirus genus, Mastadenovirus canidae
species. It was included in the register of the Internatio-
nal Committee on Taxonomy of Viruses (ICTV) in 1976 [4].
The virus was first isolated in Canada in 1961 [5].

Currently, two serotypes of the causative agent of ade-
novirus infection in dogs are known: the 1 serotype
of the virus (Canine adenovirus 1, CAV-1) is character-
ized by its systemic effect on the animal’s body, affects
most of the main organs and causes infectious hepati-
tis; the 2" serotype of the virus (Canine adenovirus 2,
CAV-2), like many representatives of the Mastadenovirus
genus, is characterized by local effect and causes mainly
respiratory tract lesions, less often gastrointestinal tract
lesions [2, 6, 7, 8, 9].

Canine adenovirus serotype 1 (CAV-1) is more virulent
than CAV-2. Canine adenovirus serotype 2 (CAV-2) isa non-
enveloped DNA virus, weakened variant of CAV-1, sharing
approximately 75% nucleotide sequence identity [10].
Coinfection with other viruses increases the pathogenicity
of adenoviruses [11].

Canine adenovirus serotype 2 has been reported in
dogs, raccoons, horses, cattle, cats and wolves. It shows
subclinical circulation in the population of wild carni-
vores [11,12,13, 14].

It should be noted that canine infectious respirato-
ry disease complex called infectious laryngotracheitis
in dogs, or kennel cough, is caused by several different mi-
croorganisms, that, besides adenovirus serotype 2, include
the following pathogens: canine distemper virus, canine
herpesvirus, canine parainfluenza virus, canine influenza
virus, canine respiratory coronavirus, canine pneumovi-
rus, as well as the following bacteria: Mycoplasma cynos,
Bordetella bronchiseptica and Streptococcus equi subspe-

cies [3, 15, 16, 17, 18]. Bocavirus and canine hepacivirus
rarely cause respiratory disease symptoms and are not
considered during differentiation [19].

Various data on CAV-2 cultivation are available. Adeno-
viruses are known to demonstrate the best growth in
the cells of their natural animal hosts [6]. Dog kidney cell
cultures are the most susceptible to the virus but other
types of canine cell cultures are not susceptible to the vi-
rus. Primary or continuous other mammalian cell cultures,
such as humans, sheep, and monkeys, are also not sus-
ceptible to the virus. In world practice, Madin — Darby
canine kidney (MDCK) cell culture is considered optimal
for CAV-2 cultivation [11, 20, 21, 22]. According to other
studies, CAV-2 can be also cultivated in Vero cell culture
(continuous African green monkey kidney cell culture) [7].

The study was aimed at isolation of canine adenovirus
serotype 2 remaining stable during five or more passages,
as well as at determination of its cultivation parameters.

Cell cultures for CAV-2 virus reproduction were selected
by serial passaging from available cell lines mainly used
for cultivation of canine viruses and recommended for
the cultivation of adenoviruses.

Primary cell line derived from naturally susceptible ani-
mals that are more susceptible to the infection is common-
ly used for virus isolation. Therefore, primary trypsinized
baby dog kidney cell culture was selected for the first
passage. Also, this cell culture was of priority for the virus
isolation from pathological materials owing to high em-
bryonic cell potential for growth.

MATERIALS AND METHODS

Biological samples (nasal and oral swabs) were collected
from dogs suspected to have adenovirus infection, that
were brought to veterinary clinics and shelters in the Vladi-
mir, Vologda and Nizhny Novgorod Oblasts in 2019-2022.

Diagnosis."ADENOVIR” commercial test system Central
Research Institute for Epidemiology of the Rospotreb-
nadzor, Russia) was used to confirm CAV-2 presence in
samples and to carry out differential diagnosis using poly-
merase chain reaction (PCR).

During CAV-2 virus passaging Asan Easy Test CAV2
immunochromatographic test system (Asan Pharmaceu-
tical Co., Ltd., Korea) was used for the virus antigen detec-
tion according to the manufacturer’s instructions.

Cell cultures. The following cell cultures were selected for
testing: continuous MDCK cell cultures (NBL-2 and NBL-9
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lines) and Vero cell culture; primary trypsinized baby dog
kidney, baby dog spleen, baby cat kidney and baby cat
spleen cell cultures. The initial cell concentration in the cell
suspension for MDCK NBL-2 and NBL-9 lines was 400 ths
cells/cm?, for Vero cell culture — 200-250 ths cells/cm3, for
primary trypsinized cell cultures — 300-400 ths cells/cm?.
Completely formed monolayer without cell degeneration
signs was a criterion for cell culture selection for inocula-
tion. These cultures were subjected to stationary cultiva-
tion at a temperature of (37.0 £ 0.5) °C.

Plastic cell culture flasks (T25) with surface area 25 cm?
were used for passaging.

Nutrient media. The following nutrient media indicated
in the cell culture data sheets were used: semi-synthetic
nutrient medium supplemented by 5% bovine serum, anti-
biotics (streptomycin 100 pg/cm? and penicillin 100 U/cm?)
was used as growth medium for and serum-free semi-syn-
thetic nutrient medium was used as maintenance medium
for MDCK cell culture; synthetic nutrient medium supple-
mented by glutamine (0.584 g/L), 10% bovine serum, anti-
biotics (streptomycin 100 pg/cm?and penicillin 100 U/cm?q)
was used as growth medium for and serum-free synthetic
medium supplemented by antibiotics was used as main-
tenance medium for continuous Vero cell culture and pri-
mary trypsinized cell cultures.

Preparation of the material for inoculation into cell cul-
ture. The virus-containing suspension was filtered using
a Millipore membrane filter (MCE) 20 microns (Merck Mil-
lipore, USA), centrifuged at 3,000 rpm for 15 minutes. Then,
the supernatant was collected and antibiotics (strepto-
mycin 100 pg/cm?and penicillin 100 U/cm?) were added to
the supernatant and the supplemented supernatant was
left at a temperature of 2-8 °C for 1 hour and then used
for inoculation in cell cultures.

The virus isolation was carried out in primary trypsinized
baby dog kidney cell culture.

Inoculation of cell cultures. Three T25 culture flasks
were used for each passage of the canine adenovirus se-
rotype 2. Before virus inoculation onto the cell monolayer,
the growth nutrient medium was decanted, the monolayer
was washed three times with Hanks solution and then the
virus-containing suspension was inoculated; the multipli-
city of infection was 0.01 TCID, /cell. Cell culture flasks were
placed in a thermostat at temperature of (37.0 + 0.5) °C
for 1 hour. Maintenance nutrient medium was added af-
ter 1 hour, cell culture flasks were placed in a thermostat
at a temperature of (37.0 £ 0.5) °C and examined under
an inverted microscope every 12 hours for characteristic
morphological changes in cells: flasks showed more than
80% monolayer destruction were frozen at a temperature
of minus (45 + 5) °C until the next passage.

The following factors was also examined for their effect
on the virus infectivity titre:

— cultivation time;

- cultivation temperature;

- age of cell culture monolayer;
- multiplicity of infection;

- preliminary holding time.

The virus was titrated according to the common pro-
cedure [23, 24] in triplicate for each sample. For this
purpose, Costar® (Corning, USA) 96-well flat-bottomed
microplates were used. After adding the reaction com-
ponents, the plates were cultivated at a temperature
of (37.0 + 0.5) °C and 5% CO, concentration for 5 days
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(120 hours) and examined daily under an inverted micro-
scope. The virus titre was assessed based on the number
of wells with cytopathic effect. The titre was calculated
using the Kérber method and expressed in Ig TCID, /cm®.
Analysis of the results. The obtained examination results
were processed using Microsoft Office Excel programme.

RESULTS AND DISCUSSION

Pathological material selected for virus isolation was
previously tested with PCR for CAV-2 viral genome detec-
tion; PCR-positive samples were used for further work. Pri-
mary trypsinized baby dog kidney cell culture was used for
canine adenovirus serotype 2 isolation. Data on infectivity
titres of the virus isolated at the first passage are presented
inTable 1.

It was shown that all isolates found positive for CAV-2
genome by PCR, were infectious to different degree and
were considered suitable for further work.

Five serial passages were carried out in primary tryp-
sinized baby dog kidney cell culture to assess the virus
reproducibility and stability. Test results are presented in
Table 2.

Based on the test results, isolate No. 5 virus-contain-
ing material (later called “Yunity”) was selected for fur-
ther cultivation, since it remained stable for five passages,
the characteristic virus cytopathic effect (CPD) was ob-
served at each passage level; the virus infectivity titre was
inthe range of (3.33 £0.29) up to (4.33 £ 0.29) Ig TCID, /cm®.
Virus-containing materials of isolates No. 1, 2, 3, 4 were
not used for further testing since their titres were below
3.0 Ig TCID, /cm?. At the next stages, third passage virus-
containing material of isolate No. 5 with maximum titre
for this isolate was used for testing the virus for its cultural
properties.

At the first passage, CAV-2 caused CPE manifested
24 hours after the virus-containing suspension inocula-
tion in the cell culture; 80% monolayer destruction was
observed after 72 hours. At the second passage and sub-
sequent passages, morphological changes in cells were
detected after 24-48 hours, 80% monolayer destruction
was registered after 72-120 hours.

Five serial passages were performed to test various
cell cultures for their susceptibility to CAV-2. In suscep-
tible cell cultures, the virus-induced CPE manifestations
were similar and observed at the first passage. CAV-2 in-
fectivity titre was determined by microtitration in MDCK
cell culture. In case of cytopathic effect absence, the virus
antigen in the culture fluid was detected using immu-
nochromatographic test system. When the culture fluid

Table 1
CAV-2 infectivity in primary trypsinized baby dog kidney cell culture
when the virus was isolated at the first passage

Isolate No. Infectivity titre, Ig TCID /cm?

1 1.83+£0.14
2 1.67+0.29
3 1.92+0.38
4 2.42+0.29
5 3.33+0.29
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Table 2

Serial CAV-2 cultivation in primary trypsinized baby dog kidney cell culture

Virus passage No.

Isolate No. 1

Isolate No. 2

Isolate No. 3

Isolate No. 4

Infectivity titre, Ig TCID, /cm?

Isolate No. 5

1 1.83+0.14 1.67+0.29 1.92+0.38 242+0.29 3334029

2 0.83£0.58 1.67+0.29 225+0.25 2.50+£0.43 417£0.14

3 - 1.17£0.14 2.50+0.25 217+0.14 433+0.29

4 - - 2.58+0.14 1.75+0.25 4.08+0.14

5 - - 233+0.29 - 3.92+0.14
“~"—not tested.

Table 3

Susceptibility of different continuous and primary trypsinized cell cultures to CAV-2 Yunity isolate

Infectivity titre, g TCID, /cm?

Cell culture

1 passage

2" passage

34 passage

Continuous cell cultures

4" passage

5™ passage

MDCK NBL-2 433+0.29 4.00+0.25 4.08 +0.14 4.17+0.14 4.25+0.25
MDCK NBL-9 4.00+0.25 3.92+0.38 3.83+0.29 4.00+0.00 3.83+0.14
Vero <1.0% <10 - - -
Primary trypsinized cell cultures
BDS 242+0.14 217+0.29 1.50+£0.25 1.17+£0.29 0.92+0.14
BCK <10 <10 - - -
BCS <10 <10 - - -

* microtitration results; “—” — not tested; BDS— baby dog spleen; BCK — baby cat kidney; BCS — baby cat spleen.

was found negative during two passages, no further tests
in the cell culture were performed. The virus infectivity
titres in the selected cell cultures are given in Table 2 (for
baby dog kidney cell culture) and Table 3 (for other cell
cultures).

No CAV-2 accumulation was found in continuous Vero
cell culture, primary trypsinized baby cat kidney and baby
cat spleen cell cultures, no visible morphological changes
were detected in these cells; no CAV-2 antigen was de-
tected with immunochromatographic assay in culture
fluid staring with the second passage. The virus titre was
not determined during microtitration. The virus infecti-
vity titre gradually decreased during the virus cultivation
in the primary trypsinized baby dog spleen cell culture.
Based on the obtained results the above cell cultures were
considered non-suitable for the virus cultivation.

The virus infectivity in primary trypsinized baby dog
kidney cell culture was (4.33 + 0.29) Ig TCID, /cm’ at the
third passage; the virus titre in continuous MDCK cell cul-
ture was (4.25 + 0.25) Ig TCID, /cm? at the fifth passage.

The following most susceptible cell cultures were iden-
tified based on the test results given in Tables 2 and 3:
continuous MDCK cell cultures (NBL-2 line [22], the so-
called parent line, and NBL-9 line), as well as the primary

trypsinized baby dog kidney cell culture. However, use of
a primary trypsinized culture for subsequent virus culti-
vation for specific vaccine and diagnosticum production
is inexpedient since it is seasonal due to the use of tissue
donors. Subcultivation of primary trypsinized cell cultures
is impossible due to their low producibility.

Uneven cell distribution on the flask surface was noted
during NBL-9 line MDCK monolayer formation that could
potentially affect the virus infectivity accumulation and
result in errors in CPE detection with microscopy (Fig. 1).
The infectivity titre was slightly higher when the virus-con-
taining material was cultivated in NBL-2 MDCK cell culture.
Thus, continuous MDCK cells (NBL-2 line) was selected for
further tests aimed at determination of optimal virus cul-
tivation conditions (Fig. 2).

Intact MDCK cell culture (NBL-2 line) is shown in Fi-
gure 3. Figures 4 and 5 show the virus-induced CPE mani-
festations after 96 and 120 hours (magnification 200x
and 400x): individual rounded refractive cells gradually
detaching from the glass are clearly visible. At the be-
ginning, cells showed focal morphological changes, then
the monolayer destroyed and the cell detached from the
culture flask surface. As the virus multiplied, the number
of cells undergoing degeneration increased and voids
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Fig. 1. Monolayer formation — age: 24 hours,
MDCK cell culture NBL-9 line (200x magnification)

Fig. 3. Intact continuous MDCK cell culture NBL-2 line
(200x magnification)

formed in the monolayer. The affected cells concentrated

along the edges of the remained monolayer areas, forming

large conglomerates resembling grape bunches.
Cultivation time required for CAV-2 accumulation at

maximum titres was to be determined for further testing.

Test results are presented in Table 4.
It was found that the virus accumulated to maximum

levels (4.08 + 0.29 Ig TCID, /cm®) on day 5 of cultivation.

Fig. 5. CAV-2 CPE manifestation 120 hours after infection
of continuous MDCK cell culture NBL-2 line
(400x magnification)

Fig. 2. Monolayer formation — age: 24 hours,
MDCK cell culture NBL-2 line (200x magnification)

Fig. 4. CAV-2 CPE manifestation 96 hours after infection
of continuous MDCK cell culture NBL-2 line
(200x magnification)

The virus reproduction ranged from (1.25 + 0.25) to

(3.08 £0.29) Ig TCID, /cm? when the virus was cultivated for
48,72 and 96 hours. The virus infectivity titre decreased to

(3.42+0.14) and (3.08 £ 0.14) Ig TCID, /cm? when the virus

was cultivated for 144 and 168 hours, respectively. The de-
crease in the virus infectivity was accounted for slowdown

in the metabolic processes in cells linked with the external

environment during long-term cultivation.

Table 4
CAV-2 accumulation depending on the time of cultivation
in continuous MDCK NBL-2 line cell culture

Cultivation time, hours

Infectivity titre, Ig TCID, /em?

48 125+0.25
7 2924038
% 3.08:£0.29
120 408+0.29
144 3.42+0.14
168 3.08+0.14
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Table 5

CAV-2 infectivity titre depending on temperature of cultivation in continuous MDCK NBL-2 line cell culture

Cultivation time

Infectivity titre, g TCID, /cm?

(35.0+0.5)°C

(37.0+0.5)°C

1 day (24 hours) 0

2 days (48 hours) 0.92+0.14 1.17+0.14
3 days (72 hours) 2.67+0.14 333+0.14
4 days (96 hours) 2.75+0.25 3.58+0.14
5 days (120 hours) 2.83+0.14 433+0.29
6 days (144 hours) 2.83+0.29 3.58+0.29
7 days (168 hours) 1.75+0.00 217+0.14

Also, temperature (39.0 + 0.5) °C was preliminary exa-
mined for its effect on MDCK cell culture viability. At this
temperature, morphological changes were observed in
the cell culture after 12 hours. After 24 hours, the mono-
layer detached from the surface. Therefore, this tempera-
ture was not used for the virus cultivation.

Results presented in Table 5, show that CAV-2
activity was lower and the maximum titre was
(2.83 +£0.29) Ig TCID, /cm? after 144 hours of cultivation
at a temperature of (35.0 £ 0.5) °C. When the virus was
cultivated at temperature (37.0 £ 0.5) °C in MDCK cell
culture (NBL-2 line), the virus activity was maximum
(4.33 £ 0.14 Ig TCID, /cm’) after 120 hours of cultivation.
Then, CAV-2 infectivity titre gradually decreased.

At the next stage, the optimal age of the cell monolayer
for virus inoculation was determined. For this purpose,
monolayers formed 24, 48, 72, 96 hours after the MDCK
cells were placed into culture flask and the cell culture that
was placed into culture flask immediately before inocula-
tion of the virus-containing material were used. The results
were recorded after 120 hours (5 days) of incubation in
a thermostat at a temperature of (37.0 £ 0.5) °C.

Based on the obtained data (Table 6), the optimal time
for the cell culture monolayer formation to be used for
the virus inoculation was 48 hours, the virus titre was
(4.08 + 0.38) Ig TCID, /cm?®. When CAV-2 was inoculated
into the cell suspension before monolayer formation,
the virus titre was (2.42 + 0.14) Ig TCID, /cm?, the mono-
layer formed more slowly than in the intact cell culture,
and the trend for formation of cell clusters was more evi-
dent. Cell metabolism and virus reproduction appeared
to decrease during cultivation for 72 and 96 hours. The
infectivity titre was (3.83 + 0.14) and (3.08 £ 0.29) Ig
TCID, /cm?, respectively.

The following infection doses were used to test the ef-
fect of the multiplicity of infection on CAV-2 accumula-
tion level in MDCK cell culture (NBL-2 line): 0.1;0.01; 0.001;
0.0001 TCID, /cell. Incubation was stopped when 80% of
the cell monolayer area destroyed and the cells detached
from the surface. The obtained results are shown in Table 7.

When the infection dose was 0.1 TCID, /cell, CPE was
observed as early as 48 hours after the virus suspension
inoculation into the cell culture. However, CAV-2 titre
was (3.08 + 0.38) Ig TCID, /cm?® and was lower than that

Table 6
Correlation of MDCK NBL-2 line cell culture monolayer age
with CAV-2 infectivity titre

Monolayer formation time, hours Infectivity titre, Ig TCID /cm?’

0 2.42+0.14
24 3.17+0.14
48 4.08+0.38
72 3.83+0.14
96 3.08+0.29

Table 7
CAV-2 infectivity titre depending on infectious dose
in MDCK NBL-2 line cell culture

MOI, TCID, /cell Cultivation time, hours

Infectivity titre, Ig TCID /cm?’

0.1 48 3.08+0.38
0.01 72 433+0.29
0.001 96 217£0.14
0.0001 96 1.75+0.25

MOI — multiplicity of infection.

one (4.33 £ 0.29 Ig TCID, /cm?) when the infection dose

of 0.01 TCID, /cell was used that was accounted for
the rapid monolayer destruction and, as a result, the lack
of the possibility for the virus to accumulate to its maxi-
mum concentration. At a multiplicity of infection of 0.001

and 0.0001 TCID, /cell, the virus infectivity titre was low

and was (2.17 £ 0.14) and (1.75 £ 0.25) Ig TCID, /cm?,
respectively; CPE was observed in cell culture after
96 hours.

Duration of preliminary holding (adsorption) of the vi-
rus with the MDCK cell culture monolayer is also a factor
of interest in view of its effect on the virus accumulation.

CAV-2 infectivity titre was found to be
(2.16 + 0.14) Ig TCID, /cm® when the cultivation was
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carried out without adsorption. Preliminary hold-
ing of the virus with the monolayer enhanced CAV-2
reproduction manifested by an increase in its infectivity
titre. Preliminary holding for 60 minutes was the optimal
time for maximum virus accumulation: the infectivity ti-
tre was (4.33 £ 0.29) Ig TCID, /cm®. When preliminary ad-
sorption time was 30 and 90 minutes, the virus infectiv-
ity titre was (4.08 + 0.38) and (4.08 + 0.14) Ig TCID, /cm?,
respectively.

CONCLUSION

Canine adenovirus serotype 2 was isolated as a result of
the study, the isolated virus remained stable for five pas-
sages and had high infectivity titre.

CAV-2 isolate was tested for its cultivation parameters
in continuous and primary trypsinized cell cultures. MDCK
cell culture (NBL-2 line) was selected as the most suscep-
tible culture enabling yielding of the virus-containing ma-
terial at high titre (4.33 £0.29 g TCID, /cm?). The following
conditions facilitating CAV-2 accumulation to maximum
titres were found optimal: use of the cell culture mono-
layer formed within 48 hours for the virus inoculation;
a multiplicity of infection of 0.01 TCID, /cell; preliminary
holding time — 60 minutes; cultivation at a temperature
of (37.0 £ 0.5) °C for 120 hours.

The obtained results can be used for development of di-
agnostic test systems and vaccines for prevention of CAV-2
infection in dogs.
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