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SUMMARY

There are currently many controversial issues in the study of bovine respiratory syncytial infection. In this regard, it is relevant to study the biological properties of the
virus, optimize the methods of its cultivation and select the most technologically advanced methods of designing diagnostic and prevention tools for this disease.
The aim of this work was to select sensitive cell systems and to optimize the cultivation parameters in selected cell cultures. The Vologda/2019 strain of the bovine
respiratory syncytial infection virus isolated from biological material obtained from a calf with respiratory symptoms was used in the experiment. The strain was
adapted to the continuous cell culture derived from bovine turbinate tissue (BT) and deposited in the State collection of microorganism strains at FGBI“ARRIAH" It was
established that the continuous cell lines of fetal bovine trachea (FBT) and calf kidney (RBT) are the most sensitive cell systems for the reproduction of the bovine
respiratory syncytial virus strain Vologda/2019, the maximum accumulation of the virus was observed in these cell cultures. The cytopathic activity of the virus in
the FBT cell culture ranged from 4.78 +0.18 to 5.50 = 0.16 I TCID, /cm?®, and in the RBT cell culture — from 4.00 £ 0.23 to 4.75 + 0.20 Ig TCID, /cm? at days 45
of cultivation. It was determined that in case of multiplicity of inoculation of FBT and RBT cell cultures with the virus at 0.11g TCD_ /cell and the use of 2% glutamine
in the maintenance nutrient medium, as well as 2% horse or cattle blood serum, it is possible to obtain virus material with high cytopathic activity.
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PE3IOME

B HacToALee BpemaA B U3yueHUN pecninpatopHo-CUHLUTUANbHON MHEKLMM KPYMHOTO POraToro CKOTa ecTb MHOXECTBO CMOPHBIX BOMPOCOB. B cBA3M ¢ 3TUM
aKTyanbHbIM ABNAETCA U3yueHue 610Nornyeckux CBOACTB BUPYCa, ONTUMM3ALNA METOLOB ero KyNbTUBMPOBaHMA 1 noa6op Haubonee TeXHONOMMYHbIX MPUEMOB
KOHCTPYMPOBAHNA CPeCTB AUATHOCTUKY U NPoGUNAKTIKM aHHOT0 3aboneBaHus. Lienbio HacTosLeil paboTbl ABNANNCH BbIGOP UYBCTBUTENbHDIX KNETOUHBIX CAC-
TeM U ONTUMU3aLA NapaMeTPOB KyNbTUBMPOBAHIA B N0A0OPAHHBIX KyNbTypax KneTok. B onbitax ncnonb3osany wramm «Bonorga/2019» Bupyca pecnupatopHo-
CMHLMTUANbHOI MHGEKLIUM KPYNHOTO PoraToro cKoTa, BbiAeNeHHblii 13 6ronornyeckoro MaTtepuana, noftyyeHHoro oT TeeHKa ¢ Npu3Hakamin pecnnpaTopHoii
natonoriu. LLitamm aganTupoBaH K nepeBrBaeMoil KyNbType KNeToK CIM3UCTOi HOCOBBIX MeperopofoK KpynHoro poratoro ckota (BT) n genoHuposa B focyaap-
CTBEHHYI0 KONNEKLIMIO LUTaMMOB MUKpoopraHu3moB OTBY «BHUU3X». YcTaHoBneHo, uto nepeBrBaemble MHIK KNETOK Tpaxel SMOPHOHA KPYMHOTO poratoro
ckota (FBT) n noukn reneHka (RBT) ABnatoTca Haubonee UyBCTBUTENbHBIMU KNETOUHBIMU CUCTEMAMU A1A PENPOAYKLIMY PeCMpaTOpPHO-CUHLMTUANBHOTO BIpY(a
KpyMHOro poratoro ckoTa tamma «Bonoraa/2019», B faHHbIX KyNbTypax KNeTok 0TMeuanocb MakcumanbHoe HakonneHue Bupyca. Liutonatnueckas akTuBHoCTb
BUpYCa B KynbType knetok FBT Ha 4—5 cyT kynbTuBmMpoBaHua coctaBuna ot 4,78 +0,18 105,50 £ 0,16 1g Tuﬂso/CM3, aB KnetouHoii cucteme RBT — 014,00 £ 0,23
104,75+0,201g TUJ, /cm®. Onpeseneo, 4To NpU MHOXECTBEHHOCTY 3apaxeHua KynbTyp knetok FBT u RBT Bupycom 80,119 TLJ, /kn, ucnonb3oBaHum B coctae
nopAepXuMBatoLLeil NuTatenbHoil cpebl 2% rMioTaMInHa, a TaKkxKe 2% CbIBOPOTKM KPOBY N10LIAAM MMBO KPYMHOTO PoraToro cKoTa yAaeTca NoayuuTb BUPYCHbIN
MaTepuan ¢ BbICOKOIA LIMTONATUYECKOi aKTUBHOCTBHO.

KnioueBble cnoBa: pecnupatopHO-CUHLMTUANbHBIA BUPYC KPYMHOTO poratoro ckota, Wrtamm «Bonoraa/2019», KynbTMBMpOBaHWe, LuUTONATMYecKas
aKTUBHOCTb, TUTP BUpYCa.
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INTRODUCTION

Implementation of commercial methods in livestock
farming, on the one hand, led to increase in productivity,
and on the other hand, caused such serious problems
as favorable conditions for massive spread of infectious
diseases. Respiratory infections take the leading posi-
tion among most common bovine diseases [1]. They can
emerge both independently (parainfluenza-3, infectious
rhinotracheitis, viral diarrhea, adenoviruses, respiratory
syncytial infection) and in various associations of viral and
bacterial etiology, causing enormous economic losses to
livestock industry [2—-4].

To date bovine respiratory syncytial virus (BRSV) in-
fection has been registered in many countries across the
globe (Japan, Germany, USA, Croatia, Belgium), as well as,
since 1975, in Russia [4-6].

BRSV belongs to the family Pneumoviridae, genus Or-
thopneumovirus, species Bovine orthopneumovirus. All cat-
tle breeds, as well as buffaloes, aurochs, yaks, bison, zebu,
etc. are susceptible to the virus. According to the majority
of domestic and foreign authors, the most BRSV-suscep-
tible cattle are calves aged 1-12 months. However, the
disease is less common in young animals up to 4 weeks of
age; this fact may be associated with a more responsible

attitude and proper care of newborn calves. There is evi-
dence of outbreak occurrence among adult cattle, which
may be associated with the mechanical penetration of the
pathogen into the herd, where no measures were applied
to prevent BRSV entry. Such cases include purchase of in-
fected livestock, use of non-authorized cattle movement
areas for transportation, etc. The incubation period lasts
2-5 days. There are three forms of the disease: subclinical,
acute and hyperacute [7].

Diseased or convalescent animals often appear the
source of infection. The most likely way of the virus trans-
mission is via respiratory aerosols or from contact, through
secretions from eyes, nose and tracheal mucosa. A num-
ber of authors have shown that intrauterine infection
facilitates circulation of the respiratory syncytial virus in
the herd. There is no data on transmission of the BRSV
pathogen in cattle with semen; this issue needs further
study [6, 8, 9].

At present, many issues related to the course of in-
fection also remain insufficiently studied. It is known
that BRSV replicates in respiratory tract cells, however,
there are data of some Russian researchers on the vi-
rus adaptation to bovine kidney and testicular cell cul-
tures [2, 7, 10].
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BRSV diagnosis is made on the basis of epizootologi-
cal and clinical data, pathological changes and laboratory
test results. Laboratory diagnosis includes detection of
specific antibodies using enzyme-linked immunosorbent
assay (ELISA) or neutralization test; identification of the
respiratory syncytial virus genome using real-time re-
verse transcription polymerase chain reaction (real-time
RT-PCR); virus isolation from biological material derived
from animals using culture techniques [2, 3, 8]. Blood sera,
nasal discharge samples, tracheal and bronchial exudates,
lung and bronchi fragments are commonly used as test
material [5, 10, 11].

BRSV is often difficult to isolate in cell culture due to its
lability and instability in the environment [7, 8]. The result
of virus isolation in cell culture and its further identification
using PCR or ELISA largely depend on the proper selection,
storage, and transportation of biomaterial samples from
diseased animals [10]. According to the data of domes-
tic and foreign authors primary trypsinized cultures of
bovine embryonic cells (bovine embryonic kidney (BEK)
cells, bovine embryonic lung (BEL) cells, etc.) are used for
virus isolation [7-9].

Real-time RT-PCR along with retrospective serological
methods are the most promising methods for BRSV diag-
nosis [9]. It should be noted that virological methods play
asignificant role in the development of diagnostic systems
and means of specific disease prevention. It is extremely
important to obtain highly potent cultural virus material
for production of high-quality test systems, kits, vaccines
and specific sera [2, 3, 12].

Thus, the study of the viral biological properties, opti-
mization of cultivation and selection of components are of
great relevance for developing diagnostic and prevention
tools for this disease.

The aim of this work was to optimize the cultivation
parameters for BRSV strain Vologda/2019 in previously
selected sensitive cell systems.

MATERIALS AND METHODS

BRSV strain Vologda/2019 isolated from biological ma-
terial obtained from a calf with respiratory symptoms and
adapted to the continuous bovine turbinate tissue (BT)
cell culture with the infectivity titer of 4.0 Ig TCID, /cm?
was used in the experiment. In 2019 the obtained BRSV
strain Vologda/2019 was deposited in the State collection
of microorganism strains at FGBI “ARRIAH".

In order to study the cultural properties of the indica-
ted BRSV strain and its adaptation to high-performance
cell lines, the following animal cell culture systems were
used: bovine calf kidney (RBT), mucous membranes
of fetal bovine nasal septum (FBN), fetal bovine tra-
chea (FBT), rhesus monkey kidney (MA-104), goat go-
nads (YaDK-04) [13].

A 24-hour cell monolayer grown in 25-175 cm? plas-
tic flasks was used for BRSV cultivation in continuous cell
lines. The initial cell concentration in the cell suspension
was 100-300 ths/cm?3. BRSV strain Vologda/2019 was ino-
culated into the cell culture at a dose of 0.1 TCID, /cell. The
cultivation time was 6-8 days provided that the monolayer
integrity was preserved.

The sensitivity of continuous cell culture to BRSV strain
Vologda/2019 was determined by successive passa-
ges [12]. For that, the culture inoculation was preceded by
virus adsorption in monolayer cells, and no maintenance
nutrient medium was added.

The virus was inoculated after removal of growth nutri-
ent medium, then it was allowed to contact with the cell
monolayer in CO, incubator at 37 °C for 1.5 h and after that
maintenance semi synthetic nutrient medium (SSM) supple-
mented with 2% bovine or horse serum and glutamine was
added. The virus material was collected when cytopathic
effect (CPE) was demonstrated in 70-80% cell monolayer
surface. The obtained virus was stored at minus 80 °C. The
virus cytopathic effect was determined by virus microtitra-
tion assay [12]in BT or FBT cell cultures. A distinctive feature
of this study was that BRSV strain Vologda/2019 was ino-
culated onto cell monolayer previously grown for 24 hours.

BRSV microtitration for each passage was performed in
sterile 96-well flat-bottom microtitration plates at 0.2 cm?
per well. Dilutions of virus-containing material (VCM) in
SSM (107-10%) were prepared in sterile Eppendorf tubes
for that pupose [12]. The prepared virus dilutions were
transferred with a single-channel mechanical pipette into
the wells of a culture plate with a grown monolayer of
FBT or BT cell cultures at 0.1 cm? per well starting with the
highest dilution. The plate was placed in a CO,-incubator
with 5% carbon dioxide at 37 °C for 1.5 h for virus adsorp-
tion in the monolayer cells. After virus and cell monolayer
contacted, 0.1 cm? of SSM supplemented with 2% horse
blood serum and glutamine was added. Observation was
carried out using Olympus CKX53 inverted microscope
(40x-400x magnification) and color phase-contrast sli-
ders of the warm and cold spectrum to increase the image
sharpness. The final reading of the virus titration results
were performed after 10 days of incubation, provided
that the cell monolayer integrity in control wells was pre-
served [12].

The infectivity level was calculated according to Reed
and Muench method and expressed as Ig TCID, /cm?[12].

BRSV antigen titer in inactivated preparations was per-
formed using the ‘ELISA kit for antigenic diagnosis of Bo-
vine Respiratory Syncytial Virus (BRSV)’' (Bio-X Diagnostics,
Belgium) according to the manufacturer’s instructions.

RESULTS AND DISCUSSION

Five successive passages were performed in RBT, FBN,
FBT, MA-104 and YaDK-04 culture systems to study sensi-
tivity of various cell cultures to BRSV strain Vologda/2019.

The virus-induced CPE varied in all cell cultures. At day 3
local changes in individual cells and/or cell groups were
observed in RBT cell culture (Fig. 1, 2).

After 4-5 days, local CPE foci were formed in RBT cell
culture as a result of BRSV strain Vologda/2019 replication,
the main “pattern” of the monolayer became smooth due
to cell deformation, and detachment of a large number
of cells and their structural elements in suspension was
observed (Fig. 3). Figure 4 clearly shows the difference be-
tween a supposedly pure and inoculated culture, that is,
practically no cell detachment is observed in suspension,
there are no changes, the monolayer “pattern”is distinct
and individual cells are clearly visible.

At day 7-8 the CPE induced by BRSV strain Volog-
da/2019 reached 70-80% in RBT cell culture. The mono-
layer was dispersed, the cells were destroyed, “holes” were
formed (Fig. 5). When a similar situation was observed, the
virus-containing material was frozen at minus 80 °C and
placed for storage. Control test results with no virus ino-
culation are shown in Figure 6.

Cell changes involving accumulation of destroyed or
deformed cells could be observed in FBT cell culture at
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Fig. 1. BRSV-inoculated RBT cell culture
(day 3, x400 magnification)

Puc. 1. Kynemypa knemok RBT, uHOKy/1upo8aHHas
supycom PCU KPC (3-u cym, ysenuyeHue x400)

Fig. 2. Non-BRSV-inoculated RBT cell culture
(day 3, X400 magnification)

Puc. 2. Kynemypa knemok RBT 6e3 uHokynayuu
supyca PCU KPC (3-u cym, ysenuydeHue x400)

Fig. 3. RBT cell culture inoculated with BRSV
(day 5, X200 magnification)

Puc. 3. Kynemypa knemok RBT, UHOKy/TUpO8aHHAA
supycom PCU KPC (5-e cym, ysenuueHue x200)

day 4 of virus cultivation (Fig. 7). Control test results with
no virus inoculation are shown in Figure 8.

Further studies showed more pronounced CPE caused
by BRSV strain Vologda/2019. By a third passage 80%
monolayer destruction and formation of conglomerates
and syncytia were observed on day 7 of cultivation in FBT
cell culture (Fig. 9). When a similar pattern was observed,
the virus containing-material was frozen at minus 80 °C
and placed for storage. Control test results with no virus
inoculation are shown in Figure 10.

The virus CPE was not observed in MA-104 and FBN
cell cultures; the virus titers measured by ELISA confirmed
that BRSV strain Vologda/2019 is not replicated in these
cell systems (titer decline in percentage equivalence). At
passages 4 and 5 no changes were observed in the cell
monolayer of MA-104 and FBN cultures.

For YaDK-04 cell culture, the viral CPE was manifested
by occasional cell rounding and monolayer thinning. The
microtitration test showed that the virus consistently rep-
licates in this cell system, but the levels of virus accumula-
tion differ from those in RBT and FBT cell cultures. This fact
indicates the need to optimize the cultivation parameters
to achieve the best result.

Puc. 4. Kynemypa knemok RBT 6e3 uHokynayuu
supyca PCU KPC (5-e cym, ysenuyeHue x200)

Fig. 4. RBT cell culture not inoculated with BRSV
(day 5, X200 magnification)

BRSV strain Vologda/2019 titers were measured for
each passage in BT cell culture by microtitration method,
and the specificity of the obtained BRSV preparations was
confirmed using ELISA (Table 1).

The studies showed that during BRSV strain Volog-
da/2019 cultivation in FBT cell culture typical CPE was ob-
served on days 4-5 after passages 3-5. By passage 5 the viral
CPE level gradually amounted to 5.50 £ 0.16 Ig TCID, /cm’.
BRSV titer was 1:2 at passage 1 and 1:64 at passage 5 in
ELISA. A similar trend was observed during BRSV culti-
vation in RBT cell culture: on day 4-5 of cultivation (pas-
sage 5) the virus titer was 4.75 £ 0.20 Ig TCID, /cm?®, and it
increased to 1:32 in ELISA.

Inoculation of BRSV strain Vologda/2019 in MA-104
and FBN cell systems led to a decrease in its activity to
1.50 £ 0.17 Ig TCID, /cm?, and the virus was not detected
at passages 4-5. A similar decrease in the virus titer was
confirmed by ELISA.

During BRSV strain Vologda/2019 cultivation in YaDK-04
cell culture stable virus activity was noted throughout all
5 passages (2.50 £ 0.17 - 3.33 £ 0.18 Ig TCID, /cm?®). It is
possible that by optimizing the cultivation parameters in
YaDK-04 cell system, a higher cytopathic effect of the virus
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Fig. 5. BRSV-inoculated RBT cell culture
(day 7, X200 magnification)

Puc. 5. Kynemypa knemok RBT, uHokynuposaHHas
supycom PCU KPC (7-e cym, ygenuueHue x200)

Fig. 6. Non-BRSV-inoculated RBT cell culture
(day 7, x400 magnification)

Puc. 6. Kynemypa knemok RBT 6e3 uHoKynayuu
supyca PCU KPC (7-e cym, ysenuyeHue x400)

Fig. 7. BRSV-inoculated FBT cell culture
(day 4, X400 magnification)

Puc. 7. Kynemypa knemok FBT, uHoKynuposaHHas
supycom PCU KPC (4-e cym, ysenuyeHue x400)

Fig. 8. Non-BRSV-inoculated FBT cell culture
(day 4, X400 magnification)

Puc. 8. Kynemypa knemok FBT 6e3 uHokynayuu
supyca PCU KPC (4-e cym, ysenuyeHue x400)

Fig. 9. BRSV-inoculated FBT cell culture
(day 7, x400 magnification)

Puc. 9. Kynemypa knemok FBT, uHOKynuposaHHas
supycom PCU KPC (7-e cym, ysenuueHue x400)

174

can be obtained. The virus titer for this viral raw material in

ELISA was 1:2 at the 1t passage and 1:4 at the subsequent

ones, which is considered a stable result, but it is insuffi-
cient for the production of a high-quality virus-containing

preparation.

Fig. 10. Non-BRSV-inoculated FBT cell culture
(day 7, x400 magnification)

Puc. 10. Kynemypa knemok FBT 6e3 uHokynayuu
supyca PCU KPC (7-e cym, ysenuyeHue x400)

The tests showed that RBT and FBT cell cultures are the
most suitable cell systems for BRSV strain Vologda/2019
propagation. MA-104 and FBN cell systems turned out to
be unsuitable for BRSV strain Vologda/2019 accumulation
and reproduction.
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Table 1
Titers of BRSV strain Vologda/2019 in various cell cultures (n =3)

Tabnuua 1

Tutp Bupyca PCU KPC wiramma «Bonorpa/2019» B pa3nuuHbIX KynbTypax KneTok (n = 3)

Cell culture Cultivation period, days Virus titer, lg T(IDSO/cm" Virus titer by ELISA, dilution
1 1:2

8-10 3.0£0.25
2 8-10 3.63+0.07 14
RBT 3 7-10 3.56 +0.06 1:4
4 4-5 40+0.23 1:16
5 4-5 4.75+0.20 1:32

1 10 1.83+0.16 12
2 10 1.67 +£0.16 12
MA-104 3 10 1.50£0.17 12
4 10 n/d -
5 10 n/d -

1 9 2.50+0.17 12
2 10 3.25+0.25 1:4
YaDK-04 3 9 3.12+0.18 1:4
4 8 3.16+0.17 1:4
5 9 333+0.18 1:4

n/d — not detected (He 06HapyxeHo);
«—» —negative result (oTpuLaTenbHbIA pe3ynbrar).

In order to increase the virus titer it was necessary to
select the optimal dose for cell culture infection. Highly
efficient RBT and FBT cell systems were chosen. To ino-
culate BRSV strain Vologda/2019 strain into the selected
cell cultures, the virus-containing material was diluted to
0.001-0.1 TCID, /cell (Fig. 11).

As it is demonstrated in Figure 11, at multiplicity of
infection 0.001 TCID, /cell, the CPE levels of BRSV strain

Vologda/2019 in FBT and RBT cell cultures were 2.50 and
2.751gTCID, /cm’, respectively. At multiplicity of infection
0.01 TCID, /cell the virus CPE in FBT and RBT cell systems
was 4.00 and 3.25Ig TCID, /cm?, respectively. Also, slow vi-
rus accumulation was noted in RBT and FBT cell cultures at
agiven infection dose; the cultivation time to achieve 80%
monolayer destruction induced by BRSV was 9 and 12 days,
respectively. Given the resistance of cell systems to aging
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Fig. 11. Effects of inoculation multiplicity on the BRSV strain Vologda/2019 activity (n = 3)

Puc. 11. BnusHue MHOXXecmeeHHOCMU 3dpaxeHus Ha akmugHocme supyca PCU KPC wumamma «Bonozoa/2019» (n = 3)

and death (18 days before the onset of cell degradation
for FBT and 16 days for RBT), this result can be considered
acceptable. However, the study results showed that with
anincrease in the multiplicity of infection to 0.1 TCID, /cm?,
80% monolayer destruction and virus accumulation in RBT
and FBT cell cultures proceeded faster (4 and 5 days, re-
spectively), while the CPE titer of BRSV strain Vologda/2019
was 4.75 +0.16 and 5.50 +0.80 Ig TCID, /cm?, respectively.
Therefore, this level of multiplicity of infection is optimal.
In order to optimize the composition of the semi syn-
thetic nutrient medium used as a maintenance one for ino-
culation of BRSV strain Vologda/2019, it was decided to
assess the effect of supplementation with glutamine at dif-
ferent concentrations of the original tested substance that
had been previously shown by T. Yu. Kochish [1] (Table 2).

Table 2

According to Table 2, the glutamine supplementation
of the nutrient medium resulted in gradual increase of
BRSV strain Vologda/2019 CPE. When 0.1 and 0.5% glu-
tamine were added to the nutrient medium, the virus
titer in RBT cell culture increased from 3.00 + 0.25 to
3.56 * 0.06 Ig TCID, /cm?, which is a relatively low infec-
tivity level for this virus. When a medium containing 0.1
and 0.5% glutamine was added at passage 3 in FBT cell
culture, it was possible to obtain a virus with the infec-
tivity titer 3.63 £ 0.15 and 4.00 + 0.12 Ig TCID, /cm?, res-
pectively. It was found that the most optimal concentra-
tion of glutamine in SSM is 2%, where it was possible to
achieve the maximal infectivity titer of BRSV by passage 3:
4.75+0.201gTCID, /cm? (RBT) and 5.50 +0.08 Ig TCID, /cm?
(FBT). A further increase in the concentration of glutamine

BRSV strain Vologda/2019 activity in case of glutamine-enriched nutrient medium (n =3)

Tabnuua 2

AktusHocTb Bupyca PCU KPC utamma «Bonorpa/2019» npu o6oraieHun nutatenbHoli cpefibl FMloTaMmuHom (n = 3)

Glutamine amount

in maintenance
medium, %
Passage 1

0.1 3.00£0.25 3.25+0.25

Virus cytopathic effect, Ig TCID, /cm’

3.37£0.20

3.12£0.25 333£0.22 3.63£0.15

1 3.56 +0.06

3.56+0.17

4.00+0.23

3.63+0.16 4.00+0.22 4.00+0.25

3 3.56+0.17 4.00+0.23 3.56 +0.06 3.83+0.20 3.83+£0.20 3.73+0.12
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Table 3

Effect of blood sera concentration in the nutrient medium on BRSV strain Vologda/2019 activity (n=5)

Tabnuua 3

BnuAHue KoHLLEHTPaLK CbIBOPOTKN KPOBU B NUTaTeNbHOM cpefie Ha akTMBHOCTb Bupyca PCU KPC wtamma «Bonorpa/2019» (n =5)

Sera concentration
in nutrient medium, %

Virus cytopathic effect, Ig TCID, /cm’

bovine sera horse sera bovine sera horse sera

0.1 325025 350%0.15 275025 3.630.15

05 3374020 3.0040.25 3254008 400+0.12

1 4304023 4004023 3.5640.19 400+0.25

2 433+£0.12 4504023 4754025 550+0.16

3 400023 3560.17 4004023 373012

LUTEERE R 3.0040.25 3374020 3504033 400+0.17
medium

in the semi synthetic culture medium led to a decrease in
the cytopathic effect of the virus in the considered cell
systems. When using the medium not supplemented with
glutamine in the control samples, the virus titer was at the
level from 3.00 £ 0.25 to0 4.00 + 0.17 Ig TCID, /cm®.

Based on the data obtained, it can be concluded that
2% glutamine supplementation of the nutrient medium
results in increase in the infectivity titer of the virus, and
also reduces the time of the virus's maximal accumulation
in FBT and RBT cell cultures.

The next stage of the experiment was to study the ef-
fect of horse and bovine sera-containing SSM on the virus
reproduction.

Asitis known, bovine serum is often contaminated with
various viral agents, including bovine viral diarrhea virus,
which canimpact virus accumulation in the cell culture and
reduce the cytopathic effect of the virus under study [14].
The use of horse serum could exclude contamination of
the viral suspension with this pestivirus and thereby allow
obtaining the virus with high biological activity.

Five consecutive passages were performed in RBT and
FBT cell cultures to study impact of the tested animal sera
concentration on the virus infectivity. The data are presen-
ted in Table 3.

Table 3 shows that when SSM was supplemented with
0.1 and 0.5% bovine sera, the virus infectivity levels in RBT
cell culture were 3.25 + 0.25 and 3.37 £ 0.20 Ig TCID, /cm?’,
respectively, and in FBT cell culture - 2.75 + 0.25 and
3.25 + 0.08 Ig TCID, /cm?, respectively. Gradual increase
of bovine serum concentration from 1 to 2% in the nu-
trient medium resulted in increase in the infectivity ti-
ter both in RBT (4.33 + 0.12 Ig TCID, /cm?) and in FBT
(4.75 £ 0.25 Ig TCID, /cm?). Further increase in the concen-
tration of bovine blood serum caused loss of infectivity in
both cultures, which may be associated with the virus la-
bility and its high sensitivity to the nutrient medium com-
ponents.

When studying the effect of horse serum concentra-
tion in a nutrient medium for BRSV strain Vologda/2019
propagation, it was found that the optimal dose was 2%.
When this amount of serum was added to the medium,

the virus titer reached 4.50 +0.23 Ig TCID, /cm?in RBT and
5.50 £ 0.16 Ig TCID, /cm?in FBT, which demonstrated the
best result in this study. Addition of a small (0.1%) or large
(3%) dose of horse serum to SSM caused decrease in BRSV
strain Vologda/2019 infectivity titer.

Thus, we can conclude that the addition of horse or
bovine sera has a beneficial effect on replication of BRSV
strain Vologda/2019. The optimal concentration of bovine
or horse sera in the nutrient medium is 2%. Maximal vi-
rus CPE was achieved by adding the indicated amount of
serum.

CONCLUSION

The study of sensitivity of continuous cell cultures to
BRSV strain Vologda/2019 showed that RBT and FBT cell
cultures are effective for obtaining a highly potent virus
suspension. These cell culture lines can be used to obtain
virus material in order to develop tools for diagnosis and
specific prevention of this disease.

The optimal cell culture infection dose is 0.1 TCID, /cm?,
thereat the virus titers were 4.75 + 0.16 Ig TCID, /cm? and
5.50 +0.80 Ig TCID, /cm? for RBT and FBT, respectively.

The enrichment of the nutrient medium with 2% glu-
tamine increased the titer of the virus cultivated in these
cell systems.

The addition of horse or bovine sera has a positive
impact on BRSV strain Vologda/2019 CPE. It has been es-
tablished that the optimal concentration of serum in the
nutrient medium is 2%. BRSV strain Vologda/2019 CPE
reached maximal when this amount of serum was added.
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KupnuuyeHko Bnagumup BnapumuposBuu, acnupadT,
pedepeHTHas nabopatopus 6one3Heln KPynHOro poraTtoro cKoTa
OrBY «<BHUN3XK», r. Bhagumup, Poccusa.

KoHoHoBa CBeTnaHa BnagumupoBHa, KaHaMAaT 610Nornyeckunx
HayK, BelyLLUiA HayuYHbli COTPYAHUK pedepeHTHOW nabopatopun
60ne3Hel KpynHoro poratoro ckota OIBY «BHWW3X», r. Bnagumup,
Poccus.

Wymunoea Mpuua HukonaesHa, KaHAnAaT BeTepUHaPHbIX
HayK, MIaALLNIA HayYHbIN COTPYAHUK pedepeHTHO nabopaTtopun
6one3Hell KpynHoro poratoro ckota OIBY «<BHUN3X», r. Bnagumup,
Poccusa.

HectepoB AnekcaHap AnekcaHpapoBMY, KaHaupart
BETEPUHAPHbIX HayK, MAafAWWA HayYHbIi COTPYAHUK
pedepeHTHOI NnabopaTtopunn 6onesHel KPYNHOro poratoro cKota
OrBY «<BHUN3X», r. Bnagnmup, Poccnsa.

Typkosa Mapwusa BnagumnpoBHa, BeayLwnin BeTeprHapHbI Bpay
pedepeHTHO NnabopaTopun 6onesHeln KPynHOro poratoro cKoTa
DY «BHUW3X», r. Bnagumup, Poccus.

ByxoH EneHa AnekcaHppoBHa, BefyLuii brosnor pedepeHTHOMN
nabopatopun 6onesHel KPYMHOro poratoro ckoTa
OrBY «BHUW3X», r. Bnagumup, Poccusa.

PomeHckana [JuaHa ButanbeBHa, KaHAMAAT BeTepuHapHbIX
HayK, 3aBeflylolWwunii CEKTOPOM OTAeNa 06pa3oBaHNA U HayyHO-
meToandeckon pabotbl OIBY «BHUN3XK», r. Bnagumup, Poccus.

CnpbiruH AnekcaHap Bnagumuposud, KaHauaaT 61Monornyeckmx
HayK, CTapLUNiA HaYUHbI COTPYAHVK pedepeHTHOI nabopatopun
60ne3Hel KpynHoro poratoro ckota OIBY «BHW3X», r. Bnagumup,
Poccus.

MauuH Bopuc JleoHngoBuY, KaHANAAT GMONOTMYECKNX HaYK,
BeAyLMI HayuYHbIi COTPYAHMK CEKTOPa KYNbTYpbl KNETOK oTaena
nHHoBauwmin OIBY «BHUN3X», r. Bnagumunp, Poccus.

BbapoBckana Onbra MeTpoBHa, KaHAMAAT 6MONOrMYECKUX HayK,
3aBepyownin pepepeHTHON nabopatopuen 6onesHen KpynHoro
poratoro ckota OIBY «BHUWN3X», r. Bnagumup, Poccus.
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