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Intestinal infections remain one of the most important health 
care problems. According to WHO, viral diarrhea is the most 
common infectious disease in the world. A similar situation is reg-
istered among the diseases of dogs, where enteritis of infectious 
etiology occupies a leading place, and the leader is parvovirus 
enteritis from which dog owners have been suffering for the past 
forty years. Despite such a long period of time, unfortunately, 
proper means of treatment and prevention have not been cre-
ated, and taking into account the persistence of the virus in the 
external environment and the ability to mutate, the correlation 
of diagnostic methods is always necessary, which, accordingly, 
indicates the relevance of studying parvovirus infection in dogs. 
The use of cell cultures as test objects for the cultivation and ac-
cumulation of viral biomass makes it possible to obtain an antigen 
suitable for use in the manufacture of diagnostic, prophylactic 
and therapeutic biological preparations. The publication contains 
research materials on the peculiarities of the cultivation of canine 
parvovirus isolated on the territory of Ukraine from a 2-month-old 
purebred puppy that died of parvovirus enteritis. In the biological 
material isolated from the dead animal by means of laboratory 
studies, mono-infection and the possibility of its cultivation in vitro 
were established. The possibility of using a transplantable line of 
rabbit kidney cell culture (RK-13) has been established. Freshly 
reseeded, after 24 hours of incubation, with at least 70% and no 
more than 80% cell monolayer and seeding concentration from 
1.0×105 to 2.0×105 cells/ml, as a biological test object for cultiva-
tion and accumulation parvovirus biomass. Cultivation was car-
ried out in a thermostat at t = +37.5°C for no more than 10 days, 
and a mixture of medium 199 and DMEM was used as a sup-
porting medium. The effectiveness of cultivation was determined 
by the increase in the titer of the infectious activity of the virus, 
which by the fifth passage was 3.8±0.08 lg TCD50/cm

3.
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Introduction

Recently, there has been a tendency in the world to 
increase the population of companion animals, among 

which dogs occupy a special place. In connection with the 
increased interest in breeding and keeping small domes-
tic animals and the growth in the number of the latter’s 
population in personal and official use, led to an increase 
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in the registration of cases of various infectious diseases 
[11, 17]. But today, knowledge about the diagnosis, pa-
thology of most infectious diseases, the use of effective 
methods of therapy is not enough. Therefore, the fight 
against infectious diseases of animals is the most urgent 
problem for modern veterinary medicine, among which 
a special place belongs to viral diseases [12, 22], which 
are characterized by a wide spectrum of distribution with 
a long-lasting effect on the health of animals, namely, 
extremely high lability of clinical signs, which complicate 
diagnosis for a practical veterinarian [2, 10].

The most widespread, highly contagious and key 
enteropathogen among dogs is parvovirus, which affects 
the dog population worldwide, causing parvovirus en-
teritis in the latter, which is one of the main causes of 
morbidity and mortality in puppies [19, 20]. The lethal-
ity of dogs from parvovirus enteritis ranges from 10 to 
70%, depending on the form of the disease. The mani-
festation of parvovirus infection has several pronounced 
peaks of activity, namely: the beginning, which reached 
the scale of the pandemic in the eighties and remained 
at a significant level almost until the nineties; the next, 
less pronounced but characteristic peak of activity was 
recorded precisely in the nineties, and the third, the least 
pronounced, was established at the beginning of the two 
thousandths [1, 18]. Taking into account the high conta-
giousness against the background of not always effec-
tive vaccination, we get a constant circulation of patho-
gens, especially in places of significant crowding due to 
the keeping of dogs. The problem lies in the insufficiently 
deep study of the biological properties of canine parvovi-
rus, in particular the cultural properties and the possibility 
of obtaining and accumulating a cultural antigen suitable 
for improving the diagnosis of this disease in dogs.

The detection of the virus in natural and clinical sam-
ples is a complex problem of research and diagnostics, 
therefore, the reproduction of the virus in laboratory condi-
tions is an important experimental tool in fundamental viro-
logical research, which allows studying the peculiarities 
of the reproduction of the virus, its interaction with the host 
cell, and knowledge of the pathogenesis of the disease, 
the etiological factor of which there is a virus. In addition, 
the study of the features of virus reproduction provides 
a basis for the diagnosis of viral diseases and the produc-
tion of vaccines, as well as the creation of recombinant 
viruses for potential use in gene therapy [5, 17].

Summarizing the above, the aim of our work was to 
study the in vitro cultural properties of a field isolate of 
canine parvovirus on transplantable lines of cell cultures, 
with the possibility of obtaining a biological object suitable 
for the accumulation of viral biomass.

Research Material and Methodology

During the research, the basic rules of good laboratory 
practice GLP were followed (Good laboratory practice), 
provisions of the “General Ethical Principles of Animal Ex-

periments”, adopted by the First National Congress of Bio-
ethics (Kyiv, 2001). The experimental part of the research 
was carried out in accordance with the requirements of 
international principles “European Convention on the Pro-
tection of Vertebrate Animals Used for Experimental and 
Other Purposes” (Strasbourg, 1986), “Rules for conduct-
ing work with the use of experimental animals”, approved 
by the order of the Ministry of Health no. 281 of November 
1, 2000 “On measures to further improve organizational 
forms of work with the use of experimental animals” and 
the corresponding Law of Ukraine “On protection of ani-
mals from cruel treatment” (no. 3447-IV dated February 
21, 2006, Kyiv). Euthanasia was performed using drugs 
that ensure rapid, painless death, in accordance with the 
“European Convention for the Protection of Vertebrate 
Animals Used for Experimental and Other Purposes” 
(conclusion on the procedure for carrying out scientific 
research in accordance with bioethical norms, approved 
at the meeting of the Department of Epizootology, Micro-
biology and Virology of the National University of Life 
and Environmental Sciences of Ukraine protocol no. 4 
from 16.04.2024) [3, 4, 6, 13].

Diagnostic studies for the confirmation of parvovirus 
were carried out using VetExpert express test systems 
in dogs (CPV/CCV Ag, solid-phase immunochromato-
graphic analysis for qualitative detection of Canine Par-
vovirus/Coronavirus antigen), manufactured in Poland. 
Diagnostic studies on the presence of mono-infection 
with only parvovirus antigen in dogs were carried out on 
the basis of the private veterinary laboratory of LLC “Bald” 
(Kyiv) using enzyme-linked immunosorbent assay and 
polymerase chain reaction. For isolation of parvovirus 
antigen from pathological material and accumulation of 
viral material, transplantable lines of cell cultures SPEV 
(pig embryo kidneys), BHK-21 (Syrian hamster kidney fi-
broblasts), RK-13 (rabbit kidneys) were used. Virological 
studies, namely the isolation and identification of viruses, 
were carried out using cell cultures, by infecting laboratory 
animals. Cells were grown in glass and plastic mattresses 
with a volume of 25, 50 and 100 ml. stationary method, as 
well as in the wells of polystyrene plates with a seed con-
centration from 1.0×105 to 2.0×105 cells/ml. Reproduc-
tion of field isolates of parvovirus was carried out on cell 
culture with the formation of a monolayer in the range of 
70–80%. At the end of the incubation period, the infected 
culture was frozen at a temperature –30°C and subjected 
to thawing in order to destroy the structure of cell integri-
ty due to temperature “stress” and ensure the complete 
release of the virus. Microbiological studies to determine 
bacterial contamination and antibiotic sensitivity of detect-
ed microorganisms were carried out by sowing pathologi-
cal material on nutrient media. Calculation of the infectious 
titer was calculated according to the method of Reed and 
Mench. The cultured virus-containing liquid was used to 
perform RGA to detect the agglutinating properties of parvo-
virus and coronavirus to erythrocytes of animals of vari-
ous species. A suspension of erythrocytes and RGA was 
obtained according to generally accepted methods [16, 21]. 
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Statistical processing of data was carried out using the 
Statistica program, all experiments were performed in 
3 repetitions. average values were considered significant 
at P<0.05 [15].

Research Results and Their Discussion

The work was carried out at the department of epizo-
otology, microbiology and virology in the conditions of the 
problematic research laboratory “Microbiology, virology 
and immunobiotechnology” of the Ukrainian National Insti-
tute of Biotechnology. A fragment of the dog’s intestine was 
used to isolate the virus after it died from parvovirus enteri-
tis. The intestine with its contents was removed during 
the post-mortem examination, placed in a sterile dish with 
physiological saline and frozen. After thawing, the material 
was crushed by grinding in a mortar with sterile quartz sand, 
diluting with Hanks’ solution (1:10). Large particles were 
removed by centrifugation for 20–30 min at 2500 rpm./min  
(g = 800). Next, the supernatant liquid was collected, anti-
biotics were added to the sediment (1000 units of penicillin 
and streptomycin per 1 ml), and placed in a refrigerator 
at 4°C for 60 min. Control of the effectiveness of such 
treatment was carried out by means of sowing on nutrient 
media for aerobes, anaerobes and fungi. After receiving 
a negative result of bacteriological control, the virus- 
containing material was used to infect cell cultures.

For isolation, adaptation and accumulation of parvovi-
rus, primary trypsinized and transplanted cell cultures 
are used. Successful cultivation of viruses is carried out in 
cell cultures obtained from animals sensitive to this virus. 
The most effective reproduction of canine parvovirus 
occurs in cells obtained from the organs of dogs and cats,  
including: in cultures of cat or dog kidney cells, mink 
lungs, without manifestation of a cytopathogenic effect. 
But, according to other researchers, canine parvovirus 
is able to detect the cytopathogenic effect of the virus in 
the cat kidney cell line [7, 8]. In order to expand the list 
of the use of biological objects suitable for the cultivation 
and accumulation of parvovirus, we conducted an exper-
imental study on the suitability such transplantable lines 
of cell cultures as hamster kidney (BHK-21), rabbit kidney 
(RK-13) and pig kidney (SPEV) (fig. 1).

In the body of animals, most viruses show a tropism to-
wards young, rapidly dividing cells, so we tested the infec-
tion of cell culture at different time periods after reseeding 
and cell population of cell cultures. It was established that 
newly transplanted cells with at least 70% and no more 
than 80% monolayer of cells after 24 hours of incubation 
were the most sensitive to the incubation of the virus- 
containing isolate. Control of the number of introduced 
cells during reseeding was carried out using a camera with 
a Goryaev grid. The most optimal seeding concentration 
was from 1.0×105 to 2.0×105 cells/ml. For the cultivation 
of transplantable lines of cell cultures, a nutrient medium 
was used, which included media 199 and DMEM — 45% 
each, fetal bovine serum — 10% and antibiotics.

Incubation of cell cultures was carried out in a thermo-
stat at t = +37.5°C for no more than 10 days. For intensive 
accumulation of culture material that can be used for 
infection and accumulation of virus-containing mate-
rial, cell cultures were reseeded every 72 h, this also 
stimulated cell growth at a more intensive rate, which 
is necessary for better contact of the virus with the cell. 
A solution of trypsin and versene in a ratio of 1:6 to 1:3 
and an antibiotic was used for transplanting the culture. 
The concentration was adjusted depending on the state 
of “seeding” of the mattress with cells.

Infection was carried out as follows: the growth medi-
um was drained from the mattress and 2.5–3 cm3 of viral 
material was introduced into it. The mattress was placed 
in a thermostat for an hour at a temperature of +37.5°C. 
At the same time, every 15 min, the monolayer of cells 
was slowly washed with viral material 4–5 times, after 
which the latter was drained and a supporting medium 
was introduced into the mattress, which for the infected 
cell culture had the same composition as the nutrient 
medium, only without serum. Cultivation was carried out 
according to generally accepted methods, evaluating the 
cytopathogenic effect (CPD) according to the four-plus 
system, under an inverted microscope at low magnifi-
cation, relative to the control.

The simplest signs that indicated the multiplication of 
the virus were degenerative changes in the cells, that is, 
the manifestation of the virus’s CDP — the formation of 
visible morphological changes in the cell is called a cyto-
pathogenic effect or action. Cytopathogenic changes in 
infected cell cultures depend on the biological properties 
and dose of the virus under study (fig. 2).

The cytopathogenic effect of parvovirus was mani-
fested in the following sequence: inhibition of cell divi-
sion processes, partial shrinkage of cells, partial dark-
ening in the form of cell agglutination. Subsequently, the 
development of classical changes, namely the destruc-
tion of cells by their stretching and acquiring the shape 
of a “star”, which was followed by the rupture of the cell 
wall. Incubation of viruses on cell cultures was carried 
out for no more than 10 days at t = +37.5°C, monitoring 
the state of the cell monolayer every 24 h under a micro-
scope at low magnification (×56) (fig. 2).

As a result of our experiment, it was established that the 
most sensitive cell culture line for cultivating a field isolate 
of parvovirus was rabbit kidney and slightly less sensitive 
hamster kidney after the third passage, and pig kidney 
cell culture was more sensitive in the first three passages. 
The reproduction of parvovirus in cell culture was controlled 
by the time of manifestation of CPD, which directly depend-
ed on the density of the monolayer of cells: after 70% — 
after 48 h, 80% — after 72 h, and if more than 90% of the 
monolayer — the destruction of cells occurred rather slowly, 
it was necessary to incubate the culture up to 10 days At the 
end of the incubation period, the infected culture was frozen 
at a temperature –30°C and subjected to thawing in order 
to destroy the structure of cell integrity due to temperature 
“stress” and ensure the complete release of the virus.
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Fig. 1. Cell cultures, 12 hours after transplanting: A — RK-13; B — BHK-21; C — SPEV. ×56

Fig. 2. Effect of parvovirus on RK-13 cell culture (×56). A — before infection; B — state of cell culture 48–72 hours after infection;  
B — state of cell culture 4–5 days after infection; D — state of cell culture 7–8 days after infection

The sensitivity of the cell lines was determined not 
only by the expression of the CPD of the virus on the 
cells, but also by the level of accumulation of the virus in 
the cell suspension. The titer of infectious activity of the 
material was determined by titration of viral material in 
cell culture on sterile 96-well microplates. Calculation of 
the infectious titer was performed according to the meth-
od of Reed and Mench. In the course of the experiment, 
the following results were obtained: at the beginning 
of the experiment, the titer of infectious activity on the 
culture of rabbit kidney cells averaged 1.5 lg TCD50/cm

3, 
after the third passage — up to 2.7±0.06 lg TCD50/cm

3, 
and after 1st — increased to 3.8±0.08 lg TCD50/cm

3.
Therefore, analyzing literary sources, it was estab-

lished that today most parvoviruses isolated from dogs 
are cultivated in vitro on cell cultures obtained from the 
organs of dogs and cats [9, 14]. We have established 
the suitability for cultivation and accumulation of a field 
isolate of parvovirus on the culture of rabbit kidney 
cells (RK-13), where after adaptation of the virus, the 
cytopathogenic effect was noted after 72 h. incubation, 
and on the 5th–7th day — 90–100% cytopathogenic 
effect, while the titer of infectious activity increased with 
each new passage of viral material and by the fifth was 
3.8±0.08 lg TCD50/cm

3.
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Кишкові інфекції залишаються однією із найважливіших проблем охорони здоров’я. За даними ВООЗ, найпоширенішими у світі 
серед інфекційних хвороб є вірусні діареї. Подібна ситуація реєструється і серед хвороб собак, де ентерити заразної етіології по-
сідають провідне місце, а лідером є парвовірусний ентерит, від якого власники собак потерпають останні сорок років. Незважаючи 
на такий тривалий термін часу, на жаль, не створено належних засобів лікування і профілактики, а враховуючи стійкість вірусу 
у зовнішньому середовищі і здатність до мутації, завжди необхідною є кореляція діагностичних методів, що, відповідно, свідчить 
про актуальність вивчення парвовірусної інфекції у собак. Використання культур клітин як тест-об’єктів для культивування 
і накопичення вірусної біомаси дає можливість отримання антигена, придатного для використання у виготовлені діагностичних, 
профілактичних і лікувальних біопрепаратів. У публікації наведено матеріали досліджень особливостей культивування парвовірусу 
собак, виділеного на території України від безпородного цуценяти віком 2 місяці, який загинув від парвовірусного ентериту. В отри-
маному від загиблої тварини біологічному матеріалі лабораторними дослідженнями встановлено моноінфікування і можливість 
його культивування in vitro. Встановлено можливість використання перещеплювальної лінії культури клітин нирки кроля (RK-13), 
щойно пересіяної, після 24 годинної інкубації, з не менше 70% і не більше 80% моношаром клітин і посівною концентрацією від 
1,0×105 до 2,0×105 кл./мл як біологічного тест об’єкта для культивування і накопичення парвовірусної біомаси. Культивування про-
водили в умовах термостату за t = +37,5°С не більше 10 діб., а як підтримуюче середовище використовували суміш середовища 
199 і ДМЕМ. Ефективність культивування визначали за зростанням титру інфекційної активності вірусу, який до п’ятого пасажу 
становив 3,8±0,08 lg ТЦД50/см

3.
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