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ABSTRACT

Introduction. Viral respiratory diseases pose a serious problem for the health of cats all over the world. Feline herpesvirus type 1 (FHV-1) is the causative agent
of a highly contagious infectious disease that induces upper respiratory tract infections, as well as conjunctiva and cornea ulcers. Feline herpesvirus 1is considered
the main etiological agent of respiratory infections in cats, and, according to experts, about 50—70% of respiratory infection cases are associated with this pathogen.
Objective. Isolation of feline viral rhinotracheitis agent from pathological material of diseased animalsin cell culture; its identification and study of antigenic properties.
Materials and methods. To isolate the virus in vitro, a trypsinized primary feline embryo kidney cell culture was used, which was subsequently adapted to con-
tinuous feline kidney cell line CRFK. The causative agent of feline viral rhinotracheitis was detected by reverse transcription polymerase chain reaction and real-time
polymerase chain reaction using specific primers complementary to the amplified complementary DNA fragments. The virus neutralizing antibodies were detected
in the sera of immunized rabbits by virus neutralization test using continuous feline kidney cell CRFK monolayer.

Results. It was found that feline viral rhinotracheitis agent is detected in the conjunctival, nasal, and oropharyngeal swabs. It is replicated with the pronounced
cytopathic effect in the primary and subcultured feline embryo kidney cells and in continuous feline kidney cell culture CRFK. The infectious activity titre 72 hours
post inoculation was (6.50 + 0.25) and (7.40 + 0.22) Ig TCID, /mL, respectively.

Conclusion. Feline herpesvirus 1 isolate obtained as a result of the study and designated as Lavr strain, can be used for the manufacture of diagnostic products and
means of specific prevention of feline viral rhinotracheitis in cats.
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PE3IOME

BBepeHue. BupycHbie pecnupatopHble 3abonesanua ABNAKTCA cepbe3Hoi npobnemoii AnA 340poBbA KoLLUeK BO BceM Mupe. [epnecsupyc Kouek 1-ro Tuna
(Feline herpesvirus type 1, FHV-1) — Bo36yauTenb BbICOKOKOHTar1o3Horo 3aboneBanus, Bbi3bIBAIOLMA UHOEKLMM BEPXHIX AbIXaTeNbHbIX NYTel, @ Takxe A3BbI
KOHBIOHKTUBbI M poroBuLibl. [epnecsupyc 1-ro Tuna cunuTaeTcs OCHOBHbIM TUONIOTNYECKIM areHTOM PeCupaTopHbIX MHOEKLMIA Y KOLLEK, 1, N0 OLieHKaM cnewy-
anucTos, okono 50—70% cnyyaes pecnnpaTopHbIX MHGEKLWI CBA3aHbI € faHHbIM B036yauTeNEM.

Lienb uccnepoBanus. Boisenerue Bupyca HGEKLMOHHOTO PUHOTPaXeTa KoLLeK U3 natmarepuana ot 60MbHbIX XKUBOTHbIX B KyYNIbTYpe KNeToK, uaeHTUUKaLmaA
11 U3yYeHMe ero aHTUreHHbIX CBOICTB.

Martepuanb! u metoabl. [ BbizeneHna BUpYca in vitro ncnonb3oBanu NepBIYHO TPUNCUHN3MPOBAHHYIO KYNbTYPY KNETOK NOYKY IMOPMOHA KOTeHKa, 3aTem
a,anTUPOBANY ero K nepeBrBaemMoii KynbType knetok noukn kowwki CRFK. Jletexumto Bo36yauTtens uHGEKLOHHOr0 pUHOTPaXemTa KoLLeK 0CyLLeCTBAANN C OMO-
LLyblo MonvMepa3Hoii LienHoli peakLyyin ¢ 06paTHOI TPAHCKPUNLMEN 1 MONMMEPA3HON LIEMHOM PeakLMK B PeXXiIMe peanbHOro BpeMeHH ¢ NpuMeHeHnem cneumduy-
HbIX PaiiMepoB, KOMMNIEMEHTAPHbIX Y4acTKaM amnanduLnpyembix GparmeHTos KomnnementapHoi JHK. Bupychelitpanusytowme aHTuTena B CbIBOPOTKE KPOBM
UMMYHU3MPOBAHHbIX KPOAMKOB ONpe/endni B peakLuy HeliTpani3aLmuy C cnonb30BaHneM MOHOCNONHOI NepeBrBaeMoil KAETOUHO HINM noukn Kowwky CRFK.
Pesynbrartbl. YcTaHOBNEHO, UTO BUPYC MHGEKLMOHHOTO PUHOTPaXenTa KoLuek 06HapyXMBAeTCA B KOHBIOHKTUBAbHDIX, Ha3albHbIX, POTOTNOTOYHbIX CMbIBaX,
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PEnnMUMPYETCA C NPOABNEHUEM BbIPAXEHHOTO LIUTONATUYECKOro AelCTBUA B NEPBUYHOI U CYOKYNBTYpe KNeTOK Noyek IMOPUOHa KOTEHKa U NepeBUBaeMOoii
KynbType KneTok nouku kowwku CRFK, TUTP uHeKLMOHHOIA aKTHBHOCTI Yepe3 72 4 nocne ero uHoKynALMM cocTanan (6,50 + 0,25)u (7,40 +0,22) Ig TUA, /om?
COOTBETCTBEHHO.

3aknioueHue. [lonyyeHHbIil B pe3ynbraTe UCCIe40BaHMIA 30NAT repnecupyca Kolek 1-ro Tuna, 0603HaueHHbIN Kak WTaMm «/1aBp», MOXeT MCNoNb30BaTbCA
ANA U3rOTOBNEHMA ANAarHOCTUYECKUX NPenapaTos U CPeACTB CneLuduueckoil IpoGunakTUKM MHHEKLMOHHOTO PUHOTPAXENTa Y KOLLIEK.

KntoueBbie cnoBa: BUPYCHbIN PUHOTPaXeUT KOLLIEK, KanuLMBIUPYCHaA MHOEKLIA KOLLEK, BUPYCOBbIAENEHIE, KyNbTypa KNeToK

bnaropapHocTu: Pabota BbinonHeHa 3a cuet cpeacts OIBY «BHUM3M» B pamkax TeMaTuKi HayuHo-MccneoBaTeNbckinx pabot «PapaboTka KomnneKcHoit
CMCTeMbI KOHTPONA MH(EKLIMOHHBIX 60N1e3HeN KUBOTHBIX 11 COBEPLLEHCTBOBaHIE METOLOB UCCNIe0BAHNA OCTATKOB 3anpeLLeHHbIX 1 BPeHbIX BELLECTB B Opra-
HU3Me XMBOTHbIX, KOpMaXx 1 NPOAYKTaX KUBOTHOTO NPONCXOXKIEHUAY.

[ina untuposanus: lankuta T. C,, Komaposa A. A., Kucenes A. M., Inuzbapausunu 3. W. Boigenenue Bupyca nHdeKLMoHHOro puHOTPaxenTa KOLLeK 1 ero aHTu-
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INTRODUCTION

The causative agent of feline viral rhinotracheitis is a DNA-
containing virus belonging to the family Orthoherpesviridae,
the species Varicellovirus felidalpha 1 (Feline herpesvirus
type 1, FHV-1, Felid alphaherpesvirus-1). It is the cause
of approximately 50-70% of all viral infections of the upper
respiratory tract in domestic cats [1, 2, 3, 4, 5, 6]. The clinical
signs of FHV-1-caused infection are usually manifested by
ocular and respiratory lesions in cats. The nature and severity
of the disease may vary depending on the clinical case. The
main common signs of feline viral rhinotracheitis include
conjunctivitis, stromal keratitis, corneal sequestrum and
keratoconjunctivitis sicca, ocular and nasal serous discharge,
sneezing, coughing and anorexia [7, 8, 9]. The virus
replicates in epithelial cells of the conjunctiva and upper
respiratory tract, affecting local neurons and establishing
latency in the trigeminal, pterygopalatine, and craniospinal
ganglia [10, 11]. Although virus replication is usually limited
to the upper respiratory tract and conjunctiva, viremia has
been detected during the acute phase of infection [12, 13].
Additionally, a case of non-suppurative meningoencephalitis
has been described in cats, suggesting that FHV-1 may
be capable of causing more invasive disease [14]. After
the infection, the recovered cats become the virus carriers
and periodically experience relapses, especially after
stress [10]. It was previously reported that in cats, stress
caused by lactation can result in the reactivation of latent
FHV-1 infection, which further leads to the virus shedding
and possible transmission of the infection. Cats of any age,
sex, and breed are susceptible to the infection, but severe
disease clinical signs are more common in kittens aged 2 to
6 months, and their mortality can reach 50% [9, 15].

In many studies, the prevalence of FHV-1 has been
reported in both clinically healthy and diseased cats.
The frequency of FHV-1 detection varied depending
on the breeding site, country, and clinical condition of
the cats [15, 16, 17]. Research by some scientists have
shown that more than 90% of cats are seropositive to FHV-1,
at least 80% remain latently infected, and 45% shed the
virus throughout their lives [4].

AlIFHV-1 strains belong to the same serogroup, although
minor genetic changes have been recorded for some
strains [3, 6, 15, 18]. Gaskell R. and Willoughby K. reported

the genetic and antigenic similarity between FHV-1
and canine herpesvirus type 1 (CHV-1), as well as phocid
herpesvirus type 1 (PhHV-1), as well as cross-protection
between FHV-1 and PhHV-1 [19].

Cats with upper respiratory tract disorders are often
co-infected with both FHV-1 and feline calicivirus (FCV),
which creates great difficulties in clinical diagnosis as
well as in isolating FHV-1 alone from biological material
in cell culture, since most samples collected from cats
are co-infected [20, 21, 22, 23]. Many researchers have
reported the detection of co-infection using molecular
methods, and the isolation of both viruses in cell culture
has typically been used for the full characterization of
the pathogen [24].

Since the mid-1970s, vaccination has been used to
control the disease caused by FHV-1. Currently, both
attenuated and inactivated vaccines are used in veterinary
practice. Although they can reduce the severity of feline
infectious rhinotracheitis, they do not prevent infection.
Despite the widespread use of vaccines against feline
viral rhinotracheitis and calicivirus in catteries, infection
with these viruses still occurs frequently, especially when
animals are housed in groups. One possible reason for
this is that even cats vaccinated against these infections
can become FHV-1 carriers after infection and can infect
susceptible animals through contact. Another reason may
be that kittens born to persistently infected mothers can
become infected and experience herpesvirus infection
in a subclinical or mild form before vaccination, when
the level of maternally derived antibodies declines at
3-9 weeks of age [25, 26, 27].

Due to the high prevalence of feline viral rhinotracheitis in
the feline population, continuous epizootological monitoring
is necessary. Research aimed at isolating the virus and
identifying it for further study will provide a theoretical basis
for the development of new tools for specific prevention and
control of herpesvirus infection in cats.

MATERIALS AND METHODS

Biological samples were collected from cats with
suspected herpesvirus infection (24 nasal, conjunctival and
oropharyngeal swabs) and delivered from veterinary clinics
in Vladimir, Moscow, Vologda, Rybinsk, Nizhny Novgorod,
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Design of oligonucleotide primers for detection of DNA of feline viral rhinotracheitis
agent using qPCR

Oligo-

nucleotide

Amplified
fragment range

Amplified

Oligonucleotide sequence 5'-3 S

FHV-F1-66684

AGATTTGCCGCACCATACCTTC

FHV-R1-67199

66684...67221 538bp

GATCTCCATTTTGGTCGGAGAGC

Table 2
Thermocycling conditions for detection of DNA of feline viral rhinotracheitis agent

using qPCR
Sub-step Temperature, °C L
of cycles
Pre-denaturation - 98 3 min 1
denaturation 95 15 sec
PR primer 60 30sec 40
annealing
elongation* 72 30 sec

*signal detection is carried out during the elongation step on the Green channel. Thermocycling
was run for about 1.5 hours.
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as well as from private cat owners in the period from 2020
to 2021. To confirm the FHV infection, the biological
samples from the diseased cats were tested using reverse
transcription polymerase chain reaction (RT-PCR) and real-
time polymerase chain reaction (qPCR) with commercial
kits “CALICIVIR” and “RINOVIR” manufactured by the Central
Research Institute of Epidemiology of Rospotrebnadzor,
Russia.

PCR procedure. To detect the DNA of the causative agent
of feline viral rhinotracheitis, nucleic acid was isolated from
biological samples using RIBO-sorb kit (Central Research
Institute of Epidemiology of Rospotrebnadzor, Russia) in
accordance with the manufacturer’s instructions. RT-PCR and
gPCR were performed using specific primers complementary
to the sites of amplified complementary DNA fragments.
The amplification results were recorded using TagMan
technology (with a hybridization-fluorescence probe) based
on the quantification cycle (Cq) value. The oligonucleotide
primers shown in Table 1 were used in the work. The
thermocycling conditions are shown in Table 2.

Preparation of the viral suspension for cell culture infection.
Samples of oral and nasal mucous membranes, as well as
conjunctiva were collected with sterile cotton swabs, which
were placed in sterile phosphate-buffered saline (PBS). They
were then centrifuged at 3,000 rpm for 10 minutes, passed
through filters with a pore diameter of 0.22 pm, and stored
at -80 °C until use. The samples thus obtained were used to
infect cell cultures.

FHV-1 isolation. For in vitro virus isolation, trypsinized and
subcultured kitten embryo kidney cells were used. These were
grown in Dulbecco’s Modified Eagle Medium, DMEM (BioloT LLC,
Russia) supplemented with 10% fetal bovine serum (HyClone
Laboratories LLC, USA), 100 U/mL penicillin, and 100 pg/mL
streptomycin. The cells were grown under standard cultivation
conditions: at (37.0 + 0.5) °Cin 5% CO, atmosphere and at 90%
air humidity. The viral suspensions prepared from biological
samples gPCR-positive for FHV-1 were inoculated in 500 pL

to the cell culture monolayer in T25 flasks (TPP, Switzerland)
and incubated as indicated above (standard conditions). After
the completion of 60 min adsorption period, DMEM with
1% fetal bovine serum was added. The infected cell culture
was cultivated for 5 days. In total, at least 5 “blind” passages
were performed before the virus cytopathic effect (CPE)
was detected in the cell culture. When no CPE was observed
during 5 passages, the sample was considered negative. If
CPE appeared, the cells were frozen and thawed three times
to isolate the virus. During the subsequent manipulations,
the virus was adapted and cultured in the continuous feline
kidney cell line CRFK (Crandell-Rees Feline Kidney), which was
grown in culture DMEM supplemented with 10% fetal bovine
serum (HyClone Laboratories LLC, USA), 100 U/mL penicillin
and 100 pg/mL streptomycin and incubated as specified
above (standard conditions).

Determination of FHV-1 infectivity titre. The infectivity
titre was determined using CRFK cells cultivated for
24 hours in 96-well plates at a density of 1.5 x 10° cells/mL
and with 100 pL/well. FHV-1 dilutions were added and
left for 60 minutes, then the supernatant was removed
and replaced with 200 pL of DMEM containing 1% fetal
bovine serum. The cells were monitored every 12 hours for
5 days and 50% tissue culture infectious dose (TCID, ) was
calculated using Reed — Muench method.

Determination of the effect of multiplicity of infection on
FHV-1 infectious activity. To study the effect of multiplicity
of infection (MOI) on FHV-1 infectious activity, infectious
doses of 0.0001; 0.001; 0.01, and 0.1 TCID_ /cell were used
in vitro. The virus was inoculated to the continuous feline
kidney cell line CRFK at the doses of 0.1; 0.01; 0.001 and
0.0001 MOI, respectively. The cell culture was harvested
in 12, 24, 36, 48, and 72 hours after inoculation. The TCID, |
value was determined using the Reed - Muench method.

Animals. To evaluate the antigenic properties of the
recovered FHV-1 isolate, 45-day-old rabbits weighing
1.5-3.0 kg (n = 4) were used. The rabbits were housed
in the animal keeping facilities of the Federal Centre for
Animal Health (Vladimir).

All procedures involving animals complied with the
ethical standards adopted by the European Convention ETS
No. 123, and were approved by the Bioethics Commission
of Federal Centre for Animal Health.

Virus neutralization test procedure (VNT). Neutralizing FHV-1
antibodies were determined using VNT on the monolayer of
continuous feline kidney cell line CRFK. The antibody titre
was determined by preparing serial dilutions of the serum
sample from the immunized rabbits, which was further
added to the standard amount of the virus. Brief description
of the test procedure: 50 pL of the diluted rabbit serum and
50 pL of the infectious culture medium containing 100 TCID, |
of the selected FHV-1 strain were mixed and incubated for
2 hours at (37.0 + 0.5) °C and 5% CO,. Upon the incubation
completion, the virus and antibody mixture was inoculated
onto CRFK cell cultures in 96-well CellBIND-treated flat-
bottom microplates. Each rabbit serum dilution was tested
using four wells per dilution. The cultures were incubated for
5 days at (37.0 £ 0.5) °Cand 5% CO,. The reaction was visually
recorded using the Olympus CKX53 inverted microscope
(Olympus Corporation, Japan). The titre of the virus
neutralizing antibodies was determined as the reciprocal of
the highest dilution that prevented infection of the cells.

Statistical analysis of the results. The received data was
processed using statistical methods in Microsoft Excel.
Mean group titres and standard deviation were determined.
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The virus-neutralizing antibody titre in the rabbit serum
was calculated using Karber’s formula and expressed
as logarithms to the base 2 (log,).

RESULTS AND DISCUSSION

Biological samples collected from the diseased cats for
the virus isolation were tested using RT-PCR and horizontal
gel electrophoresis to detect the presence of the FHV-1
genome and using gPCR to quantify the FHV-1 DNA.

Detection of FHV-1 results was carried out by recording
the values of the quantification cycles of the tested sample
DNA (Fig. 1, Table 3).

Using PCR tests, the FHV-1 genome was detected in
all 24 (100%) samples; the number of copies of the DNA
of feline viral rhinotracheitis agent was approximately the
same across all samples. A pairwise comparative analysis
demonstrated that the nucleotide sequences of the
24 identified FHV-1 isolates were 99-100% homologous.

During the PCR, it was found that all 24 samples
contained FHV-1 nucleic acid, of which 19 samples (Nos. 1-3,
5, 6, 8, 10-14, 16-23) demonstrated FCV and FHV-1 co-
infection; in samples Nos. 4, 7,9, 15 and 24, there was only
FHV-1 genome; these samples were used in further work.

As can be seen from Table 3, the lowest accumulation of
FHV-1 DNA was in samples Nos. 1-3, 5, 6, 8, 10-14, 16-23;
the highest —in sample No. 4.

The viral suspensions prepared from samples Nos. 4, 7,
9, 15 and 24 (isolates V-07/21, M-06/20, NO-10/21, M-10/20
and MO-06/20, respectively) were inoculated in 500 pL to
the formed monolayer of the primary trypsinized kitten
embryo kidney cell culture in T25 flasks.

After several passages in the primary trypsinized
and subcultured kitten embryo kidney cell culture, cytopathic
FHV-1 isolates (V-07/21, M-06/20, NO-10/21) were isolated,
which were accumulated after 3 passages in the infectious
titres of (6.50 + 0.25), (3.91 £ 0.14) and (2.75 £ 0.43) Ig TCIDSO/
mL respectively. Infectious titre of FHV-1 isolates M-10/20
and MO-06/20 in kitten embryo kidney cell culture was at
the level of (1.66 + 0.38) Ig TCID, /mL during 2 passages and
no CPE was observed by the passage 3. Therefore, these
materials were not used for further work.

Since the nucleotide sequences of the cytopathic
FHV-1 isolates are 99-100% homologous (according to
the pairwise comparative analysis results), isolate V-07/21,
which exhibited the highest infectious titre in primary
trypsinized and subcultured kitten embryo kidney cells,
was selected for further research. FHV-1 isolate V-07/21
was adapted and cultivated in the continuous feline kidney
cells CRFK. The first signs of typical CPE were observed
24 hours after inoculation on the monolayer and they were
manifested as cell swelling and rounding, while the integrity
of the monolayer was preserved. At 48-72 hours after
monolayer inoculation, cytogamy was observed, resulting
in the formation of individual foci of large rounded cells;
these eventually detached completely and remained in
suspension in 96 hours.

In Figures 2A and 2B, it can be seen that the isolated
V-07/21 FHV-1 isolate induced pronounced CPE in CRFK
continuous cell line 72 hours after infection. The virus, after
3 passages, accumulated at an infectious activity titre of
(7.33£0.14) Ig TCID, /mL.

The results of studying the effect of multiplicity
of infection on the infectious activity of FHV-1 isolate
V-07/21 in CRFK cells showed that the lower the inoculum
dose, the slower is the virus replication. The highest FHV-1
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Fig. 1. Sigmoid curves of fluorescence signal accumulation during gPCR
for the detection of FHV-1 DNA

Table 3
Results of testing the samples for the detection of the genome of feline viral
rhinotracheitis agent

m Isolates Quan(tclg)ce\llt;:)unecycle Isolates c%z n&'g;&xﬁl
1 K-03/20 23.63 13 V-07/20 25.09
2 KV-03/20 23.76 14 M-04/21 26.67
3 KV-05/20 23.90 15 M-10/20 26.52
4 V-07/21 23.16 16 V-11/21 25.69
5 K-04/21 23.64 17 VL-09/20 2497
6 VL-05/21 23.62 18 M-07/20 23.81
7 M-06/20 23.36 19 M-05/21 25.12
8 NN-09/21 2414 20 | Rnn-12/21 24.94
9 N0-10/21 23.45 21 VR-06/21 26.31
10 R-11/20 2490 2 V-02/20 25.00
" M0-08/21 2417 23 1-04/21 24.42
12 R-06/21 23.64 24 | MO0-06/20 26.15

V-07/21 infectivity titre was reported 72 hours after
inoculation at a dose of 0.01 MOI, reaching (7.40 + 0.22) Ig
TCID, /mL (Fig. 3).

To study the antigenic properties of FHV-1 isolate
V-07/21, four rabbits were intramuscularly immunized with
the inactivated viral material at a dose of 1.0 mL twice at
a 21-day interval. The antibody titre against the antigen
of feline viral rhinotracheitis agent in rabbit sera was
determined using VNT before administration and at 21 and
35 days afterimmunization. Before the inactivated material
administration, the rabbits were seronegative to FHV-1.

The results of the study of the antigenic activity of
FHV-1 isolate V-07/21 in rabbits are shown in Figure 4. On
day 21, the virus-neutralizing antibody titre against FHV-
1 in the immunized rabbits after double administration
of the inactivated virus-containing material averaged
(4.91 £0.15) log, SN, for the group; on day 35, the antibody
titre in the sera reached a statistically significant value of
(6.87 + 0.59) log, SN, (n = 3, p < 0.05), which indicates
a high antigenic activity of the virus.

The recovered FHV-1 isolate V-07/21 was designated
as Lavr strain, which was deposited as a production and
challenge strain in the All-Russia State Collection of Exotic
FMD Virus Types and Other Animal Pathogens of the Federal
Centre for Animal Health under accession No. 457-dep/23-
7-GKSHM Federal Centre for Animal Health. A patent was
obtained for the strain: Patent No. 2806603 C1“Lavr strain of
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Fig. 2. Cytopathic effect of V-07/21 FHV-1 isolate in CRFK cells 72 hours after infection: A — magnification 4x; B— magnification 10x;
C - control (non-infected) CRFK cells (magnification 4x)

Virus infectious activity

(Ig TCID50/mL)

V-07/21 FHV-1
——0.1 MOl
~i—0.01 MOI
==f==0.001 MOI
0.0001 MOI
12 24 36 a8 72 96
Cultivation time (hours)

Fig. 3. Replication capacity of FHV-1 isolate V-07/21 at various inoculation
doses and cultivation times in CRFK cell culture (n =5, p < 0.05)
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Fig. 4. Dynamics of seroconversion to FHV-1 V-07/21 in rabbits, according
to VN test results (n = 3, p < 0.05)
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Alphaherpesvirus 1 virus of infectious feline rhinotracheitis
for production of biological products for diagnosis and
specific prevention of infectious feline rhinotracheitis”'.

CONCLUSION

Analysis of the obtained study results allows for the
conclusion that the feline viral rhinotracheitis agent is
detectable in conjunctival, nasal, and oropharyngeal
swabs. It has been established that primary and

" https://patentimages.storage.googleapis.com/7e/6d/f6/7c51d22d54701f/
RU2806603C1.pdf (in Russ.)

subcultured kitten embryo kidney cells, as well as CRFK
continuous feline kidney cell line, are equally sensitive to
Feline herpesvirus type 1 (FHV-1), where the virus replicates
with the manifestation of a pronounced cytopathic effect
(CPE). However, in our opinion, the most promising cell
culture for the reproduction of the causative agent of
feline viral rhinotracheitis is the continuous feline kidney
cell culture CRFK. The use of primary trypsinized and
subcultured kitten embryo kidney cultures for subsequent
virus cultivation is complicated due to their low practicality
and the constant need for organ donors. The obtained
study results can be used for diagnostic purposes and in
the development of specific means for preventing feline
viral rhinotracheitis.
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