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Introduction. This article presents the results of isolation of camel smallpox virus (Poxviridae: Orthopoxvirus:
Camelpox virus, CMLPV) and study of its reproductive properties on sensitive biological systems.

Material and methods. The epizootic strain M-96 of the virus as well as its attenuated variants KM-40 and
KM-70 obtained by sequential passivation were used in the study. Isolation of the pathogen from suspension of
biopsy specimens was performed on cell culture and in embryonated chicken eggs (ECEs). All experiments were
performed with the number of replications ensuring obtaining reliable results.

Results. The CMLPV was isolated from the crusts and pox papules of the skin taken from sick camels (Camelus
bactrianus) during an outbreak in various districts of the Mangistau region at the end of 2019. The signs of pathogen
reproduction on chorio-allantoic membrane (CAM) were observed from 3 passages. The obtained virus caused
formation of pathological changes on the CAM in the form of elevated dot or solid white formations separated from
the surrounding tissue, with hemorrhagic foci in the center. The reproductive properties of the isolate on sensitive
biological systems were determined in comparison with the epizootic CMLPV strain M-96, isolated earlier in the
territory of Kazakhstan during the outbreak 23-24 years ago, as well as its attenuated variants. The isolated virus
was given the conventional name M-2020.

Discussion. When studied in two sensitive cultivation systems (cell culture and ECEs), strain M-96 and its
attenuated variants KM-40, KM-70, which were used in the experiments as a control, demonstrated high infectious
activity with titer 4.75-6.75 Ig TCID, /cm?, while for the examined isolate M-2020 of CMLPV had the significantly
lower values (3.00-4.75 Ig TCID, /cm?, p > 0,05).
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BbiaeneHne HoBoro wtamma M-2020 Bupyca ocnbl Bepbniogos
(Poxviridae: Orthopoxvirus: Camelpox virus) B Pecnybnuke
KazaxcTaH u nsyyeHue ero penpoaykumm Ha pasnunyHbIX
Guonorm4yeckmx cuctemax

XKyrynucos K.[l.", Mambetanune M.A.", AsaHbekoBa M.A.!, Kenxxebaesa M.K.", Kunnbaes C.C.",
TybickaHoBa M.C."2, [bxanawesa A.C.', OmypTtan A.[l.", Tabbic LLL.T."

'ArmM «Hay4Ho-MccnegoBaTenbCKUii MHCTUTYT Npobnem 6uonoruyeckort 6esonacHocT» KomuteTta Haykn MuHuctepcTaa
obpaszoBaHusi n Hayku Pecny6nukm Kasaxctan (HUUIMBB KH MOH PK), 080409, XKambbinckas obnactb, Kopaanckuii
p-H, nrt. [Bapaevickuin, Pecnybnuka KasaxcraH;

2HAO «Ka3zaxckuii HaumoHanbHbIn yHuBepcuteT umeHn Anb-Papabuy, 050040, Anmatsbl, Pecnybnuvka KasaxctaH

BBepeHue. B faHHoW paboTe npeacTaBneHbl pesynstaThl BolaeneHus Bupyca ocnel Bepbniogos (OB) (Poxviridae:
Orthopoxvirus: Camelpox virus, CMLPV) n nayyeHns ero penpoayKTUBHbIX CBOMCTB Ha YyBCTBUTENbHbLIX BGrorno-
TMYECKUX cucTemax.

MaTepuan n metoabl. B nccnegosaHum ncnonb3oBaHbl anu3ooTnyeckuii wtamm M-96 Bupyca, a Takke ero aT-
TeHympoBaHHble BapnaHTbl KM-40 n KM-70, nony4eHHble nyTém nocrnegoBaTenibHOro naccupoBaHus. Bolgenexve
BO30OyauTENS U3 CycrneH3un GMoncumHbIX obpasLoB OCYLLECTBASNN Ha KyNbType KNETOK U B pasBMBaOLLMNXCS Ky-
pyiHbIX aMBpuroHax (PKJ). Bce akcneprMeHTbl NPOBOAUIMN C YMCIIOM MOBTOPHOCTM, 06ecrneymBaroLLMM NnosyyeHve
[OCTOBEPHbIX pe3ynbTaTos.

Pe3ynbratbl. B cepun akcneprmeHToB BbigeneH Bupyc OB 13 kopoyek 1 cockoboB C OCMeHHbIMM nanynamm Ko-
XKW, MONYyYeHHbIX BO BPEMS BCMbILLKK 3aboneBaHus oT 6onbHbix Bepbntogos (Camelus bactrianus) na pasnmnyHbix
parnioHoB MaHructayckor obnactu Pecny6nukn KasaxctaH B koHue 2019 r. [pu 3TOM NpusHakuM pasMHOXEHUS
BO30yaMTENS Ha XOPUOH-annaHToncHom obonoyke (XAO) oTmevanuch ¢ 3 naccaxa. [onyyYeHHbI BUPYC Bbi3biBan
dopmumpoBaHue Ha XAO naTonornyeckmx M3MeHeHui B BUAe BO3BbILLAIOLLMXCA TOHEYHBIX MU CMIOLLUHbBIX Y3EIKOB
6enoro uBeTa, OrpaHNYeHHbIX OT OKpYXaloLlew TKaHW, C remopparMyeckumy odaramu B LEHTpe, B pa3Mmepe oT
1,0 go 5,0 mm. OnpeaeneHbl penpoayKTUBHbIE CBOVWCTBA M30MATa Ha YyBCTBUTENbHbIX GMONOrMYECcKUX cucTemax
B CpPaBHEHMU C 3MM300TnyeckumM wtammom M-96 CMLPV, BbigeneHHbIM paHee Ha TeppuTopumn KasaxctaHa BO
BpeMms Benbiwky OB 1996 r., a Takke ero arTeHyMpoBaHHbIMW BapyaHTaMu. BbiaeneHHoMy BUpPYCy NMpPUCBOEHO
ycnoBHoe HaseaHve M-2020.

O6GcyxaeHue. Npu nccnegoBaHuy B 06enx YyBCTBUTENMbHbBIX CUCTEMAX KyNbTUBUPOBAHWSA (KNETOYHOM KyNbType U
PK3) wrammbl M-96 1 ero atteHympoBaHHble BapnaHTbl KM-40, KM-70, ncnonb3oBaHHbIe B 9KCNEPUMEHTaxX B Ka-
4eCTBE KOHTPONS, NPOEMOHCTPUPOBAM BbICOKYH MHMEKLIMOHHYIO aKTUBHOCTL C TUTPOM 4,75-6,75 Ig TLIA, /cm?,
Torga Kak ans nccnegyemoro msonsita supyca OB M-2020 ykasaHHas BenuymMHa okasanacbh CyLLECTBEHHO Hbke
(3,00-4,751g TUA, /cm?, p > 0,05).

KntoueBble crioBa: ocria 8epbodos; 8upyc; 8bideneHue; KypuHble IMBPUOHBI; Kyfbmypa Kiemok

Onsa uymtnpoBanus: XKyryHucos K.[l., Mambetannes M.A., AzaH6ekoBa M.A., Kenxxebaesa M.K., Knnubaes C.C.,
TybickaHoBa M.C., xanawesa A.C., Omyptan A.[l., Tabbic L.T. BeigeneHune Hosoro wrtamma M-2020 Bupyca
ocnbl Bepbntogos (Poxviridae: Orthopoxvirus: Camelpox virus) B Pecnybnuke KaszaxctaH u nayyeHvue ero penpo-
OYKUUM Ha pasnuyHbIX Bronornyecknx cuctemax. Bornpocs! supyconoauu. 2022; 67(1): 77-86.
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Introduction

One of the sectors of livestock farming in desert
and semi-desert areas in the Republic of Kazakhstan
is camel breeding, having a special place in the agri-
cultural industry, satisfying the population’s demand
for meat, milk, and wool. It makes a considerable con-
tribution to development of such natural zones [1].
The present-day goal is to turn camel breeding into
a highly profitable sector of livestock production. The
goal can be achieved by increasing and maintaining
the population of camels (Camelus bactrianus), by
taking effective measures and protecting it from infec-
tious diseases, including camelpox (CMLP) causing
amajor economic impact[2]. In Kazakhstan, CMLP was
repeatedly reported in the Mangistau and Atyrau (Gu-
ryev) Regions throughout 1930, in 19421943, 1965—
1967, 1968-1969 [3], and 1996. During the outbreak
in the Mangistau Region in 1996, 830 of 8,000 camels
were infected, 43 of them died [4]. During that period,
in the region, researchers from the Research Institute
for Biological Safety Problems of the Science Com-
mittee of the Ministry of Education and Science of the
Republic of Kazakhstan (RIBSP SC MES RK) isolated
the epizootic M-96 strain of camelpox virus (Poxvi-
ridae; Orthopoxvirus: Camelpox virus, CMLPV) and
studied its biological, morphological, physical, chemi-
cal, and genetic characteristics [5-9]. Later, the entire
genome of the strain was sequenced and deposited to
the GenBank database (No. AF438165.1) [10]. After
the above outbreak, new cases of CMLP were reported
in the Mangistau Region in summer 2019; the diagnosis
was confirmed by laboratory tests performed by RIBSP
researchers in December of the same year (unpub-
lished data). At the end of 2019, the research institute
received biomaterial collected from diseased animals
from different areas of the Mangistau Region to isolate
the virus and to study its replication properties using

different biological systems and other strains available
in the RIBSP collection of microorganisms. Such stud-
ies are instrumental for proper and efficient preventive
measures; they also play a significant role in advancing
the manufacturing of diagnostic assays and vaccines
against especially dangerous infectious diseases of an-
imals.

In this context, the aim of this study was to identify
and explore replication properties of the CMLPV isolat-
ed during the disease outbreaks in the Mangistau Region
in 2019.

Material and methods

The virus and pathological material. The study was
performed on the epizootic M-96 strain of CMLPV, which
was isolated from a diseased camel during the outbreak in
the Mangistau Region in 1996; the study also included
its attenuated variants KM-40 and KM-70, which were
obtained through serial passages on sensitive biological
systems. The study was focused on the pathological bio-
logical material (scabs and scrapings with pock papules),
collected from sick animals during the CMLP outbreak
from different areas of the Mangistau Region at the end
0f 2019. The region and sampling locations are shown in
Fig. 1.

Biological systems of cell culture. The tests were con-
ducted using trypsinized primary lamb kidney (LK)
cell culture maintained in the growth medium contain-
ing 10% fetal bovine serum (FBS) as well as using 11—
12-old embryonated chicken eggs (ECE). The eggs were
purchased from epidemically and biologically safe poul-
try farms.

Isolation and cultivation of the virus on sensitive bi-
ological systems. The pathogen was isolated from the
suspension of biopsy specimens using cell culture and in
ECE in accordance with the protocols of the World Or-
ganization for Animal Health (formerly the Office Inter-
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national des Epizooties (OIE), 2019) [11]. Prior to being
infected, the embryos went through the organoleptic test
by candling. After the embryo shells had been treated, we
pierced the area above the air cell (air pocket) with a fine-
ly sharpened steel pin and made a 4-5-diameter hole with
the help of forceps. Then, using sterile needles, we made
incisions in 2—3 points on the membrane under the shell
and applied the 0.2 cm® amount of viral material to them.
The holes in the shells were sealed with tape; then ECEs
were incubated in a vertical position at 37 £ 0.5°C and
relative humidity (55 + 5) % for 120 hrs.

For the control purpose, 2—3 embryos were not infect-
ed; their chorioallantoic membrane (CAM) was treated
with 0.9% sodium chloride solution in the same amount.
The candling examination was performed daily. The
death of embryos within the first 48 hrs was considered

non-specific. Starting from the third day of incubation,
the dead ECEs were stored in a household refrigerator at
(4 £2) °C ill the completion of the test. After the incuba-
tion, the embryos that stayed alive during 120 hrs were al-
so refrigerated at the same temperature for at least 18 hrs.

The CP virus titer in the obtained samples was meas-
ured by titration in the primary LK or ECE cell culture
in accordance with the previously described method
[9]. The titer was defined as the highest dilution caus-
ing cytopathic effect (CPE) displayed by 50% of the in-
fected cell culture samples or development of plaques
on ECE CAM. The Reed—Muench method was used to
calculate the endpoint [12] expressed as Ig TCID, /cm’
(TCID is tissue culture infectious dose) for the LK cell
culture or as lg EID, /em® (EID is embryo infectious
dose) for ECEs.
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Fig. 1. Map and locations for sampling of the pathological material in Mangistau region.
Sampling location is indicated with red asterisks.

Mecta oTGopa npod 0603HAYECHBI KPACHBIMH 3BE3J0UKAMH.

Puc. 1. Kapra Manrucrayckoit o0iact 1 MecTa 0T00pa ImaToJIOrMYeCKOro OnoMarepualia Ha TePPUTOPHH.
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Electron microscopy. Samples were prepared using the
negative staining technique and 2% phosphotungstic acid
(PTA) aqueous solution. A drop of the virus-containing
material was placed in a well in the Teflon plate. A sup-
port grid stabilized with a carbon-coated film was applied
to the drop. After 5-10-min adsorption, the grid was re-
moved, and the excess liquid was wicked off with filter
paper. The grid with the sample was transferred to a drop
of pH 6.8 PTA solution for 1-2 min and then to a drop of
pH 7.0 PTA solution for 5 min. After it had been stained
and the excess stain had been removed, the sample was
air-dried. The samples were examined with the JEM-100
CX JEOL electron microscope (Japan) at the accelerating
voltage of 80 kV and magnification x15,000-20,000.

Identification of antigenic relatedness. The antigen re-
latedness between the new isolate and previously isolat-
ed strain was assessed using the neutralization test and
specific serum collected from camels immunized with the
attenuated CMLPV strain KM-40. The results of the neu-
tralization test were recorded for 7 days and assessed for
presence or absence of virus CPE in the LK cell culture.

The statistical analysis of the data. All the tests were
repeated as many times as required to obtain valid results.

OPUTUHAJIbHbBIE UCCNTEAOBAHUA

The statistical analysis included calculation of the arith-
metic mean (X) and the root mean square error (m) using
the GraphPad Prism v.9 program. The differences were
considered statistically significant at the 95% confidence
interval (p < 0.05).

Results

Isolation of camelpox virus in embryonated chicken
eggs. The results of the tests performed in vitro using sen-
sitive biological systems are presented in Table 1.

As is seen from Table 1, after ECE were opened and
their CAM was examined, no pox nodules were detected
in the 1% and 2™ passages. In sample 5, the signs of virus
replication were detected, starting from the 3™ passage.
In the first passages, lesions were poorly developed and
were characterized by the presence of a very few circum-
scribed nodules rising above the surrounding surface at
the point of inoculation. The visible pathological changes
in CAM were observed starting from the 6™ passage; the
affected area was characterized by the presence of exten-
sive lesions represented by elevated massive white for-
mations with hemorrhagic foci. It should be noted that
the virus was not isolated from other samples, as there

Table 1. Results of bioassays for the isolation of CMLPYV on the ECEs by the method of serial passages
Tadauua 1. PesynbraThl 6M0npo0 10 BbIJeJICHUI0 BUPYCA 0CHBI Bep0.II0J0B HA PA3BHBAIOLIUXCSI KYPHHBIX dMOPHOHAX METOI0M

MOCJEeA0BATECIBHOI0 IMMaccaka

Bioassay
number
Homep

61onpoOsI

Name of the isolate and sampling date of the pathological material
HanmenoBanue u3omsita 1 gata norydeHus oopasmna

Number of passages and passing results
KonmuecTBo maccasxkeit
U Pe3y/bTaThl IaCCHPOBAHHS

I|II|HI|IV

V|VI

No. 1 dated December 12, 2019, from the crust, Shetpe district - - - - - -
Ne 1 ot 12.12.2019 ., u3 kopouku, paiion Illerne

No. 2 dated December 12, 2019, from the crust, Shetpe district - - - - - -

Ne 2 ot 12.12.2019 r., u3 xopouku, paiion llerme

No. KZR506384619, dated December 12, 2019, from the crust, Beyneu district - -

No. 3 dated December 12, 2019, from the crust, Shetpe district - - - - - -
Ne 3, 1272 ot 12.12.2019 1., u3 xopouku, paiion Illerne

No. 4 dated December 12, 2019, from the crust, Shetpe district - - - - - -
Ne 4,303405 or 12.12.2019 r., u3 xopouxw, paiton Llerne

Ne KZR506384619, ot 12.12.2019 r., u3 xopouku, paiion beitney

No. KZR506384620, dated December 12, 2019, from the crust, Beyneu district - - - - - -
Ne KZR506384620, ot 12.12.2019 1., u3 xopoukn, paiion beiiney

No. KZR506375943, dated December 12, 2019, from the crust, Beyneu district - - - - - -
Ne KZR506375943, ot 12.12.2019 1., u3 kopouku, paiion beitney

No. 06290618, dated December 12, 2019, from the crust, Beki district - - - - - -

Ne 06290618, ot 12.12.2019 1., u3 xopouku, paiion bexu

10

No. 06302984, dated December 12, 2019, from the crust, Beki district - - - - - -
Ne 06302984 ot 12.12.2019 r., u3 xopoukw, paiion beku

No. 06302710, dated December 12, 2019, from the crust, Beki district - - - - - -
Ne 06302710 ot 12.12.2019 r., n3 xopouxH, paiion bexu

Note. «—», no camelpox plaques on the chorio-allantoic membrane; «+», presence of camelpox plaques on the chorio-allantoic membrane.

Hpumeqa}me. «» — OTCYTCTBUE OCIICHHBIX OJIsIIIIeK Ha XOpHOH—aHHaHTOI/ICHOﬁ 060.]10‘11(6; «+» — HaJIMYKEe OCIICHHBIX OJISAIICK Ha XOpHUOH-AJITIaHTOHUC-

HOI 000JI0YKE.
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were no pox nodules even during serial passaging until
the 6" passage.

Thus, the studies on the biomaterial resulted in isola-
tion of a CMLPV variant, which was tentatively named
M-2020. After the biological and genetic character-
istics of the isolate are thoroughly studied, it will be
provided with the identification datasheet and will be
deposited to the respective databases to be added to
the collection strains as a virulent sample intended for
testing the immunogenicity of vaccines and for further
research.

Studying of replication properties of the M-2020 iso-
late using biological systems. The comparative study of
replication properties of the M-2020 isolate versus other
CMLPV strains was performed on the epizootic M-96
strain and its attenuated variants: KM-40 and KM-70.
The tests were performed on ECEs.

The specificity of the virus-containing materials was
measured by the presence of specific CPE in the mono-
layer of cell culture (Fig. 2) or by plaques detected on
CAM of chicken embryos (Fig. 3), including the results
of the electron microscopy (Fig. 4).

As is seen from Fig. 1, the CPE of the virus in the LK cell
culture was characterized by focal damage of the monolay-
er, which developed light-refracting cytoplasm cell elements
being of different shape (rounded, spindle-shaped, oval) and
having clear outlines of the nuclear and plasma membranes.
These cells were swollen and increased significantly in size
compared to healthy cells. The dead cells were replaced by
void areas. Pox plaques on CAM appeared 48—72 hour af-
ter the chicken embryos had been infected, keeping rapidly
changing for another 72-96 hrs. In 96-120 hrs, in addition
to plaques, there were secondary lesions represented by cir-
cumscribed white nodules ranging from 1.0 to 2.0-3.0 mm
in size, scattered over the entire surface of the membrane,
along blood vessels (Fig. 3 a, b).

The results of the tests assessing replication proper-
ties of the M-2020 isolate compared with other strains of

ala

CMLPV by using sensitive biological systems are pre-
sented in Table 2.

The analysis of antigenic relatedness between the iso-
late and the attenuated strain of the CMLPV showed that
in the neutralization test performed on the cell culture
obtained from vaccinated animals, the specific serum in
the 1 : 32 dilution completely neutralized the field isolate
of the virulent pathogen in the dose of 200 1g TCID, /em’.

Discussion

The isolation of a pathogen, being the main research
method in classical virology, is of special significance for
experimental studies. Pure culture of the isolated virus
is important for scientists analyzing its phylogeny and
evolution by studying biological, molecular, and genetic
characteristics; it is a promising biological source that can
be broadly used for development of diagnostic systems
and in disease prevention. Pure culture is isolated with
the help of sensitive biological systems (laboratory ani-
mal models, cell cultures, and chicken embryos) depend-
ing on the tropism of the studied infectious agent. Based
on the data from literature sources, 11-12-day-old ECEs
are an efficient system for primary isolation of CMLPV
from pathological materials [11-13]. Therefore, we used
CAM-infected chicken embryos for primary isolation of
the infectious agent. The signs of virus replications were
observed starting from the 3™ passage. The M-2020 iso-
late caused pathological changes on CAM, which were
represented by elevated point or massive nodule-like
lesions of white color, circumscribed and well-defined
against the surrounding tissue, with hemorrhagic foci
in the center. The similar descriptions could be found in
works of other authors [3, 5, 14].

In the literature, there is information about successful
CMLPV cultivation in naturally susceptible animals [3].
The examples are primary and secondary cell cultures pre-
pared from lamb kidneys (LK), bovine kidneys (BK-80 or
MDBK), camel fetal skin fibroblasts (CFS), chicken embryo

b/o

Fig. 2. Light microscopy of the lamb kidney cells before and after infection with CMLPV: @), non-infected lamb kidney cells (control on the
3" day); b), cytopathic effect of the virus in the cell culture (on the 3" day after infection). Microphotograph (magnification x20).

Puc. 2. CBeToBasi MUKPOCKOMUS KyJIbTYPbI KJICTOK IMOYKHU SITHEHKA /10 ¥ [OCIIE 3apa)KEHUST BUPYCOM OCIIbI BEpOJIIOIOB: @) — HenH(UIMPO-
BaHHasI KJIIETOYHAS Ky/IbTypa (KOHTPOJIb Ha 3 CyT); 6) — MUTONAaTHYECKOE JISUCTBUE BUpYCa B KyAbType (Ha 3 CyT mociie HHQUIMPOBAHMS).
Muxkpodotrorpadus (ysenuuenue x20).
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b/o

Fig. 3. Characteristic plaques on the chorioallantoic membrane of chicken embryos when infected with strains of the CMLPV:
a), after infection with strain KM-40; b), after infection with isolate M-2020. Native macropreparation.

Puc. 3. XapakrepHble OiIAIIKH Ha XOPUOH-AJUIAHTOUCHOH 000JI04Ke KYPUHBIX SMOPHOHOB IIPH HMH(OUIIMPOBAHUH IITAMMAMHU BUPYCa OCIIBI
BepOIIONIOB; @) — IpH 3apakeHuH mrammom KM-40; 6) — nipu 3apaxenun uzoisitom M-2020. HaTusHBII Makponpemnapar.

ala

Fig. 4. Electron microscopy of the camelpox virions: a), strain M-96; b), isolate M-2020. Microphotograph, negative staining
with 2% phosphotungstic acid solution, magnification x150,000 (according to Kozhabergenov N.S.).

Puc. 4. DnexTpoHHasi MUKPOCKOIHUSI BUPHOHOB OCITBI BepOiIrooB: a) — mraMm M-96, 6) — uzonst M-2020. Mukpodororpadust, HeraTuBHoe
KOHTpacTupoBaHue 2% pacTBopoM (ochopHo-BoIbhpamMoBoii kuciotsl, yeeanaeHue X150 000 (mo H.C. Koxkabeprenosy).

fibroblasts (CEF), African green monkey kidney cells (Ve-
ro), baby hamster kidney cells (BHK-21), cervical tumor
cells (HeLa) [5, 14-17]. There are also data on all species
of laboratory animal models insusceptible to this pathogen,
including birds (Aves) [3, 19]. Taking into account the above
information, we decided to study replication properties of
the Kazakhstani M-2020 isolate on LK and ECE culture;
the isolate was compared with the epizootic M-96 strain of
the CMLPV, which was isolated in Kazakhstan during the
CMLP outbreak in 1996, and with its attenuated variants.
It should be noted that the epizootic M-96 strain and its

replication properties were thoroughly studied by Bulatov
E.A. etal. [5]. They found that among 19 tested types of cell
cultures and chicken embryos, the trypsinized primary LK
cell cultures, the fetal lamb kidney (FLK) cells, continuous
Vero cell lines, sheep kidney (SK) cells, and ECE are most
susceptible to this strain. The virus was propagated in LK
and FLK cultures with titers of 4.00-5.75 and 4.75-4.86,
respectively; in the continuous Vero cell lines — with titers
of 4.00-5.50, SK — 3.75-5.25 1g TCID,_/cm’ and on ECE
with titers ranging from 4.70 to 6.00 lg EID, /cm®. While
in cell cultures prepared from Cameroon goat kidney cells
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Table 2. Indicators of the biological activity of cultured and embryonic virus-containing suspensions of CMLPYV strains

Taoauna 2. [Tokazareau 6M0J0rMYecKOil AKTUBHOCTH KYJIbTYPAJbHBIX H SMOPHOHAJIBHBIX BUPYCCOAEPKALIMX CYCIIEH3UIl IITAMMOB BHpYyca
ocnbl Bep0.11010B

. Onset of the CPE mani- L . Virus titer, Ig TCID, /cm® Virus titer, Ig EID_ /em?
HStraln name Passage level festation on plaques, day Cultivating period, days (X £ m) 50 (X £ m) 50
aMMEHOBaHHE Yposenn Cpox 3 5
LrranMa accaKa Hauvano nposiBnenus VB THBHDOBAHHS. ¢ Tutp Bupyca, Ig T/, /cm Tutp Bupyca, Ig UL, /em
LI/ Ha Grsmkax, cyT ¥ P » YT (X £m) (X £m)
KM-40 I 3 5 5,75+0,14 5,83 +£0,08
II 5 5,83 £ 0,08 6,00 + 0,14
I 3 5 6,00 + 0,25 6,75+ 0,14
v 3 5 6,75 +£ 0,25 6,50 + 0,25
v 3 4 6,50 £ 0,25 6,75 + 0,08
KM-70 I 3 5 5,75+0,14 n.i.
H.U.
II 3 5 5,83 £ 0,08 n.i.
H.H.
11 3 5 6,00+ 0,14 n.i.
H.H.
v 3 5 6,75+0,14 n.i.
H.H.
\% 3 5 6,50 + 0,08 n.i.
H.H.
M-96 I 3 7 4,75 + 0,08 5,00+0,12
II 3 7 481 +0,14 5,20+0,17
I 3 7 5,254+0,13 5,50 £ 0,08
v 3 6 5,50+ 0,08 5,75+0,10
\% 3 5 5,50+ 0,08 6,00 £ 0,08
M-2020 I 3 7 3,00+ 0,11 3,50+ 0,12
11 3 7 3,00 + 0,08 3,78+ 0,11
I 3 7 3,25+0,12 4,00+ 0,08
v 3 6 4,25 + 0,08 4,50+ 0,11
v 3 6 4,50 £ 0,08 4,75+ 0,08

Note. n.i, not investigated; TCID, tissue culture infectious dose; EID, embryo infectious dose.

[pumeuyanue. u.u. — He uccnenosano; TI/] — TkaneBast uronarnueckas go3a; DU ]| — sMOproHaIbHAS HHPHUIUPYIOIIAS 1033.

Table 3. Results of the assesment of the antigenic identity of isolated CMLPYV with specific serum in the neutralization test

Tadauua 3. Pe3yabTarsl onpeesieHUs] aHTUT€HHOH HIEHTHYHOCTH BBI/IEJIEHHOTO BUPYCa OCIBbI BepOII010B €0 crienn(ruyecKoii CbIBOPOTKOMH
B peaKklyu HelTpaIu3anuu

Dilution of specific and normal sera Turp anTuTeN
Pazsenenue crierUUecKoi 1 HOPMaIbHOW CHIBOPOTKH B peaKklnu Hel-
ChIBOpOTKA TpaJIu3aluu
Serum Antibody titer in
1:2 1:4 1:8 1:16 1:32 1:64 the neutralization
test
Specific .- - .- - ---- +H++ 1:32
Crennduueckast
Normal 4+ R 4+ e ot R 0
Hopmanbsnas

Note. «—», no cytopathic effect; «+», presence of cytopathic effect.

l'[puMeanne. «» — OTCYTCTBUE HUTONATUIECKOTO HeﬁCTBHﬂ; «t» — HAIIMYHUE UUTONMATUIECKOrO ﬂeﬁCTBHH.
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(CGK), Madin-Darby canine kidney cells (MDCK), verse-
nized fetal porcine kidney cells (VFPK), and rabbit pan-
creatic cells (RP), the virus CPE was observed only in the
first (titers 0.5-3.50 Ig TCID, /cm®) passage, the above ef-
fect was observed in the first 2 passages (titers 0.25-5.50
lg TCID, /em’) in fetal sheep lung (FSL) cell cultures, fetal
sheep skin (FSS), and lamb testicular (LT) cell cultures; no
virus CPE was recorded in the tests using RP, BK-80, bovine
calf testicular (BCT) tissue, and bovine kidney (MDBK)
cells. The strains (M-96 and its attenuated variants KMM-
40, KM-70), which we used as control strains, demonstrat-
ed high infection activity with a titer 4.75-6.75 1g TCID, /
cm’, while in the both culture systems, this parameter for the
studied M-2020 isolate was significantly lower (3.00-4.75
lg TCID,/cm’, p > 0.05) as compared to other strains. The
low biological activity of the isolated virus variant can be
associated with such culture-specific factors as the minimum
infective dose (MID), incubation temperature, culture tech-
niques, the growth medium type, etc. [20].

Conclusion

The study resulted in the isolation of a pathogen,
which was identified as CMLPV by using the neutral-
ization test and electron microscopy. This isolate will
be used in further studies and in vaccine development to
evaluate vaccine protective efficacy through challenge
infection of susceptible animals. The first stage was fo-
cused on studying of replication properties of the isolat-
ed virus variant. At present, its genetic characteristics
are still being studied for the further preparation of the
identification datasheet and depositing the virus variant
as CMLPV M-2020 strain to the bank of pathogens of
especially dangerous diseases in the republican collec-
tion of microorganisms.
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