HAYVYHBIE CBA3U

SCIENTIFIC RELATIONS
https://doi.org/10.26898/0370-8799-2021-5-14 Tun crarey: OpUrHHANBHAS
VIIK: 573.6.086.83:615.371 Type of article: original

KOHCTPYUPOBAHUE U N3YYEHUE NMMYHOT'EHHOCTH
BUPYC-BAKLIUHBI NTPOTUB BUPYCHBIX IHEBMOJDHTEPUTOB TEJIAT
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W3yyena Ha J1ab0paTOPHBIX KUBOTHBIX UMMYHOTEHHOCTh BUPYC-BaKIMHBI POTUB BU-
PYCHBIX THEBMOYHTEPHUTOB MOJIOJIHSIKA KPYITHOTO poratoro ckora. [IpencrasieHsl pe3ynbrarsl
mo00pa ONTUMAITFHBIX BaKITMHHBIX ITAMMOB IT0 N3yYSHHIO AEUCTBHS PA3INYHBIX HMHAKTHBAHTOB HA
BUPYC WH(EKIIMOHHOTO PUHOTPAXEUTa, BUPYCHOW JUApEH, Taparpuiina-3, pecruparopHO-CHHTHIIN-
AIBHOTO BUpYCa, pOTaBUpyCca U KOpOHaBUpyca. HakorieHne aBUPYJIECHTHBIX BAKIIMHHBIX IITAMMOB
BHPYCOB TTPOBOAMIIM C MCIOIB30BAaHUEM OOIIECTPUHATHIX BUPYCOIOTHIECKUX METOIOB Ha TIepEeBHBa-
embIX Kynbrypax kietok MJIBK (kierok nouek tenenka) u CII9B (kieTok movku 3MOpuoHa mopo-
ceHka). [ oTpaboTKu pexkKMMOB MHAKTHBAIIUK BaKIIMHHBIX ITAMMOB — KOMITIOHEHTOB 3KCIIEPUMEH-
TaJBHOW BaKIMHBI — B KAYECTBE MHAKTUBUPYIOIINX BEIIECTB UCTIOIB30BAJIM TEOTPOTINH U (hOPMaJIHH.
W3yueHbl aHTUTEHHAS aKTUBHOCTh aTTEHYWPOBAHHBIX IIITAMMOB BUPYCOB MH(EKIIMOHHOTO PUHOTpA-
XeuTa, BUPYCHOU JTMapeu, TIaparpuIia-3, peCluparopHO-CHHTUIIUAIILHOTO BUPYCa, pOTaBUpPYCa U KO-
pOHaBHpyca Ha OENTbIX MBIIIAX U TEIATaX U YPOBEHb CHENN(UIECKAX aHTUTET B CBIBOPOTKAX KPOBU
MOPCKHX CBUHOK, UMMYHU3UPOBAHHBIX BAKIIMHOW C HCIIOJIh30BAaHUEM Pa3HbIX aIbI0OBaHTOB. [1pu KOH-
CTPYHPOBAaHUU HOBOW BHPYC-BAaKIIMHBI MPOTHB BUPYCHBIX ITHEBMOAHTEPHUTOB UCIIOIB30BaHbI aBHPY-
JICHTHBIE IMTaMMBI BUpYcOB: nH(peknnornaoro puHorpaxenta (MPT-BB®-BIABM Ne 404); nuapen
(BA-BB®-BI'ABM Ne 406); naparpunmna-3 (I1I'-Bb®-BI'ABM Ne 403); pecriupaTopHO-CHHIIUTHAITb-
Horo Bupyca (PCB-BB®-BI'ABM Ne 405); porasupyca (PTB-Bb®-BI'ABM Ne 401) u koponaBupyca
(KB-BB®-BI'ABM Ne 407). Beibpanaple BaKIIMHHBIEC MITaMMBI HEPEAKTOT€HHBIC, BHI3BIBAIOT aKTHB-
HYIO BBIPAOOTKY MPOTHBOBUPYCHBIX aHTUTEN B JIOCTATOYHO BBICOKHMX THUTPAX KaK y JIAOOPATOPHBIX
JKMBOTHBIX (O€ble MBIIIH), TAK U Y CEJIbCKOXO3IHCTBEHHBIX (KPYITHBIH poratsliii ckot). Haunbomnee ag-
(heKTBHBIM MHAKTHBAHTUBUPYIONTIM BeriecTBoM sBisieTcs 0,1%-ii Teorpornua u 0,2%-1 popmanuH.
[Tpu nogbope onTUMAaITbHBIX aIbIOBAHTOB JJIsi KOHCTPYHUPOBAHUS BUPYC-BAaKIIUHBI HCIIOIB30BAJIN JIBa
BUJAa MaclsIHBIX agbroBaHToB — M3A 15 u U3A 25. AgproBanT M3A 15 ucnons30BaH B KOJITUUECTBE
15% ot xonmuaecTBa anTUTeHOB, U3A 25 — 25%. OnTUManbHBIM aIbIOBAHTOM ITPH H3TOTOBIEHUH DKC-
MIEPUMEHTAILHOW BUPYC-BaKIMHBI IPOTUB BUPYCHBIX ITHEBMOYHTEPUTOB MOJIOIHSIKA KPYITHOTO POra-
TOrO CKOTa siBisieTcs aabtoBaHT U3A 15 B 15%-i1 koHLIEHTpaLuu.
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DESIGN AND STUDY OF IMMUNOGENICITY OF VIRUS VACCINE AGAINST
VIRAL PNEUMOENTERITIS OF CALVES
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The immunogenicity of a virus vaccine against viral pneumoenteritis in young cattle was studied
in laboratory animals. The results of the selection of optimal vaccine strains to study the effects of
different inactivants on infectious rhinotracheitis virus, viral diarrhea, parainfluenza-3, respiratory
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syncytial virus, rotavirus and coronavirus are presented. The accumulation of avirulent vaccine
virus strains was carried out using established virological methods on transplanted cell cultures of
MDBC (calf kidney cells) and SPEV (fetal pig kidney cells). Theotropine and formalin were used as
inactivating agents to develop inactivation regimes for vaccine strains - components of the experimental
vaccine. The antigenic activity of attenuated strains of infectious rhinotracheitis virus, viral diarrhea,
parainfluenza-3, respiratory syncytial virus, rotavirus and coronavirus on white mice and calves and
the level of specific antibodies in the sera of guinea pigs immunized with vaccines using different
adjuvants were studied. Avirulent strains of viruses were used in the design of a new virus vaccine
against viral pneumoenteritis: infectious rhinotracheitis (IBR-VBF-VSAVM No. 404); diarrhea (VD-
VBF-VSAVM No. 406); parainfluenza-3 (PG-VBF-VSAVM No. 403); respiratory syncytial virus
(RSV-VBF-VSAVM No. 405); rotavirus (RTV-VBF-VSAVM No. 401) and coronavirus (CV-VBF-
VSAVM No. 407). The selected vaccine strains are non-reactive and induce active production of
antiviral antibodies in sufficiently high titres in both laboratory animals (white mice) and farm animals
(cattle). The most effective inactivating agents are 0.1% theotropine and 0.2% formalin. Two types of
oil-based adjuvants, ISA 15 and ISA 25, were used to select the optimal adjuvants for the design of the
virus vaccine. Adjuvant ISA 15 was used at 15% of the antigen quantity, ISA 25 at 25%. The adjuvant
1ZA 15 at a concentration of 15% is the optimum adjuvant for the preparation of an experimental virus
vaccine against viral pneumoenteritis in young cattle.
Keywords: vaccine, inactivant, adjuvant, cell culture, pneumoenteritis, calves
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INTRODUCTION of the disease with a high mortality rate. The
most frequently diagnosed pathogen associa-
tions are IBR + VD (infectious rhinotracheitis
+ viral diarrhoea); IBR + PI-3 (parainfluen-
za-3); IBR + PI-3 + VD; IBR + VD + RS (re-
spiratory syncytial virus); rota + corona virus
+VD [4, 5].

Timely diagnosis to assess the etiological
structure of the infectious agents® (see foot-

eases for 55-70% of all cases in calves. Le- note 1) plays an important role in anti-epizo-

thality from these diseases is high and varies otic Measures. [1].' . .
from 45 to 70%! [3-5]. In industrial livestock farming, the main

effective way to prevent further spread of vi-
ral infections in calves is specific prevention
which is based on the use of virus vaccines
and hyperimmune sera or globulins [4-7].

Currently, pneumoenteritis of young cattle
of viral etiology is widespread in livestock
complexes and farms [1, 2]. According to N.A.
Kovalev et al. and E.V. Sussky et al., the inci-
dence of pneumoenteritis in newborn calves
reaches from 214 to 260% of the number of
births. Respiratory diseases of viral etiology
account for 33 to 60% and gastrointestinal dis-

However, these infections most often de-
velop in association form, where two or more
infectious pathogens are involved in the in-
fection process, causing a more severe course

Krasochko P.A., Krasochko I.A. Diagnostics, prevention and therapy of respiratory gastrointestinal diseases of young animals.
Problems of pathology, sanitation and infertility in animal husbandry: materials of international scientific and practical conference
devoted to the 100th anniversary of H.S. Goregliad and M.K. Yuskovets. Vitebsk, 1998. pp. 15-18.

2Gromov I.N., Prudnikov V.S., Krasochko P.A., Motuzko N.S., Zhurov D.O. Sampling for laboratory diagnosis of bacterial and
viral diseases of animals: guidance manual. Vitebsk, 2020.
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Currently, the biological industry of the
Republic of Belarus produces only two asso-
ciated vaccines - multivalent inactivated viral
vaccine against infectious rhinotracheitis, vi-
ral diarrhoea, rota-, coronavirus infection of
cattle "Tetravak" and viral vaccine live culture
against infectious rhinotracheitis, viral diar-
rhoea, parainfluenza-3. "Kombovak" vaccine
(vaccine against infectious rhinotracheitis,
parainfluenza-3, viral diarrhoea and respirato-
ry syncytial, rota- and coronavirus infection in
cattle) produced by SPU "Vetbiokhim" (Rus-
sia) is widely used in the market of biological
preparations used in animal husbandry.

Modern agriculture of the republic needs
biopreparations with a wider range of patho-
gens, which also include parainfluenza-3 and
respiratory syncytial virus. In this regard, the
design of domestic virus-vaccine against in-
fectious rhinotracheitis, viral diarrhea, parain-
fluenza-3, respiratory syncytial, rota-, corona-
virus infection in cattle is an urgent task [1, 8,
91.

The use of highly immunogenic virus
strains, the development of optimal means of
virus inactivation and the use of adjuvant im-
munostimulants to improve the efficiency of
the immune response are important in vaccine
design [3, 5, 7, 8, 10, 11].

In the process of work, we developed poly-
valent inactivated viral vaccine against infec-
tious rhinotracheitis, viral diarrhoea, para-
influenza-3, respiratory syncytial, rota and
coronavirus infection in cattle "Bolshevak",
studied its effect on immunity and metabolic
processes in animals® (see footnote 2) [2, 5,
9-11].

The aim of the study was to investigate the
immunogenicity of the viral vaccine against
viral pneumoenteritis in young cattle in labo-
ratory animals.

MATERIAL AND METHODS

Studies were conducted in the conditions
of the Department of Epizootology and In-
fectious Diseases, vivarium, as well as in the
branch laboratory of veterinary biotechnol-
ogy and contagious diseases of animals of

VSAVM, Research Institute of Applied Vet-
erinary Medicine and Biotechnology of the
Vitebsk State Academy and in livestock farms
of Vitebsk region (Republic of Belarus).

A comparative study of the infectious ac-
tivity of the following avirulent vaccine virus
strains was carried out in the design of the vi-
ral vaccine against viral pneumoenteritis: in-
fectious rhinotracheitis (IBR-VBF-VSAVM
No. 404 and KMIEV-6), diarrhoea (VD-VBF-
VSAVM No. 406 and KMIEV-7), parainflu-
enza-3 (PI-VBF-VSAVM No. 403 and KMI-
EV-8), respiratory syncytial virus (RSV-VBF-
VSAVM No. 405 and RSV), rotavirus (RTV-
VBF-VSAVM No. 401 and KMIEV No. 3)
coronavirus (CV-VBF-VSAVM No. 407 and
KMIEV No. 1)

The accumulation of avirulent vaccine vi-
rus strains was carried out using common vi-
rological methods on transplanted cell cultures
of MDBC (calf kidney cells) and SPEV (fetal
pig kidney cells).

Theotropin and formalin were used as inac-
tivating agents to develop modes of inactiva-
tion of vaccine strains, the components of the
experimental vaccine. For this purpose, inacti-
vating agents in various concentrations (from
0.1 to 0.5%) were added to the pre-titrated
virus-containing liquid.

The exposure of vaccine strains to inacti-
vant was 12 and 24 hours. After 6, 12 and 24
hours, samples of virus-containing material
were taken and the completeness of inactiva-
tion in cell cultures was studied in two to three
passages. An indicator of complete inactiva-
tion was the presence of CPD (cytopathic ac-
tion - the occurrence of degenerative changes
in cell cultures) after the virus came into con-
tact with the inactivant.

Two types of oil-based adjuvants, ISA 15
and ISA 25 (Montide, Seppic, France), were
used to select the optimal adjuvants for the de-
sign of the virus vaccine. The adjuvant ISA 15
was used in an amount of 15% of the number
of antigens, and ISA 25 in an amount of 25%.

To evaluate the efficacy of the adjuvants,
studies were carried out on guinea pigs. For
this purpose, three groups of guinea pigs of

3Krasochko P.A. Mono- and associative viral respiratory infections in cattle (immunological diagnosis, prevention and thera-
py): thesis of the Doctor of Science in Veterinary Medicine. Minsk, 1997. 45 p.
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five animals each were formed according to
the paired-analysis principle. Guinea pigs of
experimental group 1 received intramuscu-
larly 0.5 cm® of the developed vaccine with
ISA 15 adjuvant two times at 21-day intervals
into the inner thigh surface, those of experi-
mental group 2 received 0.5 cm? of the devel-
oped vaccine with ISA 25 adjuvant, and those
of control group 3 received a placebo. Blood
serum samples were taken from guinea pigs of
all groups 21 days after re-injection. The titer
of antiviral antibodies in serum samples was
determined by RIPR.

RESULTS AND DISCUSSION

The results of the comparative study of the
selected vaccine strains infectivity are pre-
sented in Table 1.

The following avirulent virus strains should
be used in the design of vaccines against viral
pneumoenteritis in young cattle: Infectious
rhinotracheitis (IBR-VBF-VSAVM No. 404);
diarrhoea (VD-VBF-VSAVM No. 406); para-
influenza-3 (PI-VBF-VSAVM No. 403); respi-
ratory syncytial virus (RSV-VBF-VSAVM No.
405); rotavirus (RTV-VBF-VSAVM No. 401);
coronavirus (CV-VBF-VSAVM No. 407).

The results of the tests to determine the
completeness of virus inactivation are shown
in Table 2.

In studies of the effect of inactivating agents
on ECD cell culture, it was determined that the
use of formalin in concentrations above 0.3%

and theotropin above 0.1% caused degenera-
tion of the monolayer.

The use of the studied inactivating agents
in low concentrations (0.1% tetropin, 0.2%
formalin) was found to inactivate viruses of
infectious rhinotracheitis, diarrhoea, parain-
fluenza-3, respiratory syncytial virus, bovine
rotavirus and coronavirus.

The results of the antiviral antibody titres
after administration of the developed virus
vaccine with different adjuvants to guinea pigs
are shown in the figure.

Immunization of guinea pigs with test
samples of vaccine with different oil-based
adjuvants induces the production of specific
antibodies in high titres. The use of the adju-
vant ISA 15 promoted an increase in the titre
of antibodies in guinea pig sera against the test
viruses in the range 3.6 + 0.3 to 5.8 + 0.3 log?,
the adjuvant ISA 25 in the range 3.0 + 0.3 to
5.0 +0.3 log’.

CONCLUSIONS

1. When designing an experimental vac-
cine against viral pneumoenteritis of young
cattle, the following avirulent virus strains
should be used: Infectious rhinotracheitis
(IBR-VBF-VSAVM No 404); diarrhoea (VD-
VBF-VSAVM No 406); parainfluenza-3 (PI-
VBF-VSAVM No 4 03); respiratory syncytial
virus (RSV-VBF-VSAVM No 405); rotavirus
(RTV-VBF-VSAVM No 401); coronavirus
(CV-VBF-VSAVM No 407).

Taoa. 1. CpaBHI/ITCHLHa}I I/IH(l)CKI_[I/IOHHaSI AKTHMBHOCTH BaKIITMHHBIX IITaMMOB

Table 1. Comparative infectious activity of vaccine strains

Virus Strain Virus titer Strain Virus titer
IBR KMIEV - 6 6,5 1g TCD/50 IBR- VBF - VSAVM Ne 404 7,5 1g TCD /50
Diarrhoea KMIEV -7 7,0 1g TCD/50 VD- VBF - VSAVM Ne 406 7,8 1g TCD /50
Parainfluenza-3 KMIEV -8 6,3 1g TCD /50 PI- VBF - VSAVM Ne 403 7,0 1g TCD /50
Rotavirus KMIEV -3 7,01g TCD /50 | RTV- VBF - VSAVM 401 8,0 1g TCD /50
Coronavirus KMIEV -1 5,0 g TCD /50 CV- VBF - VSAVM Ne 407 6,6 1g TCD /50
;ﬁfg;j‘;fl;ylms RSV 3,51gTCD /50 | RSV- VBF - VSAVM 405 4,8 1g TCD 50
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Ta6a. 2. Pesynbrarsl U3ydeHUs NHCTBUS Pa3IMYHBIX HHAKTUBAHTOB HAa BAKI[UHHBIC IIITAMMBI
Table 2. Results of the study of the effect of various inactivants on vaccine strains

Inactivati . Inactivation mode
. . nactivating agen
Type and strain of virus substance Inactivant
Sy Exposure, h
concentration, %
. Formalin 0,2 24
IBR virus (IBR- VBF - VSAVM Ne 404) Theotropin 0.1 24
. . Formalin 0,2 12
Diarrhoea virus (VD- VBF - VSAVM Ne 406) Theotropin 0.1 24
. . Formalin 0,2 12
Parainfluenza-3 virus (PI- VBF - VSAVM Ne 403) Theotropin 0.1 24
. Formalin 0,2 12
Rotavirus (RTV- VBF - VSAVM 401) Theotropin 0.1 24
. Formalin 0,2 24
Coronavirus (CV- VBF - VSAVM Ne 407) Theotropin 0.1 24
Respiratory syncytial virus (RSV- VBF - VSAVM Formalin 0,2 12
405) Theotropin 0,1 24

5 6 1
=
&
£
g
g
< 4 i
\
!
2 4
0 IBR virus Diarrhea virus  Parainfluenza-3  Respiratory Rotavirus Coronavirus
virus syncytial
Virus . Control group

- IZA 15
. 1ZA 25

ypOBeHL cneun(bnqecm/lx AHTUTEII B CBIBOPOTKAX KPOBHU MOPCKUX CBUHOK, UMMYHU3UPOBAHHBIX OIIbIT-

HOW BaKI[MHOM C pa3IMYHBIMK a{bIOBaHTaMH, log>

The level of specific antibodies in the blood sera of guinea pigs immunized with an experimental vaccine

with various adjuvants, log?

2. The selected vaccine strains are non-
reactive and induce active production of an-
tiviral antibodies in sufficiently high titres in
both laboratory animals (white mice) and farm
animals (cattle).

3. The most effective inactivating agents
are 0.1% theotropine and 0.2% formalin.

4. The optimal adjuvant for the preparation
of an experimental virus vaccine against viral
pneumoenteritis in young cattle is the adjuvant
ISA 15 at a concentration of 15%.
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