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SUMMARY

To reduce the incidence of acute respiratory viral infections in cattle, routine vaccination of mother cows is carried out. There is a direct dependence of the passive
immunity level in calves on the vaccination efficacy in cows. The paper presents the results of a study of colostral immunity in calves and post-vaccination immunity
in cows against the agents of acute respiratory viral infections in agricultural facilities located on the territory of the Ural and Volga Federal Districts. In the farms
under study (n = 10), cattle are vaccinated with inactivated vaccines: “COMBOVAC” and “COMBOVAC-R” (000 Vetbiokhim, Russia), “HIPRABOVIS® 4” (Laboratorios
Hipra, S. A., Spain). The study of postvaccinal immunity level in cows showed that the levels of antibodies to infectious bovine rhinotracheitis virus (5.3-8.0 log,),
bovine viral diarrhea virus (3.5-4.8 Iogz), bovine parainfluenza-3 virus (6.8—8.5 Iogz) and bovine respiratory syncytial virus (4.2-4.5 Iogz) in cattle confer protection.
When evaluating the results of serological diagnostics of passive immunity in calves to acute respiratory viral infections, it was found that the level of colostral
antibodies in them is lower than the level of post-vaccination antibodies in cows: to infectious bovine rhinotracheitis virus by 34.2—58.8%; to bovine diarrhea virus
by 37.5-45.0%; to bovine parainfluenza-3 virus by 14.7-35.4 and to bovine respiratory syncytial virus by 23.5-42.2%. To ensure epizootic favourable situation,
itis proposed to adjust the schedules of vaccination against bovine diseases in herds, infected by acute respiratory viral infections for dairy farms under study.
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PE3IOME

[ins cHxeHnA 3aboneBaemoCTi KpYMHOTO POraToro CKOTa 0CTPbIMY PECNPATOPHBIMYU BUPYCHBIMU MHOEKLMAMI MPOBOAUTCA NNAHOBAA BAKLMHALMA KOPOB-
matepeil. (ylLecTByeT npAMas 3aBUCMMOCTb YPOBHA NACCUBHOTO UMMYHHUTETa Y TENAT 0T 3Q¢eKTUBHOCTI BaKLMHONPOYUNAKTKK KopoB. B paboTe npencras-
NeHbl pe3ynbTathbl UCCNe0BAHNA HANPAXKEHHOCTU KONOCTPANbHOTO UMMYHUTET Y TEAAT U MOCTBAKLMHANLHOMO MMYHUTETa Y KOPOB NpoTMB BO36yauTeneil
OCTPbIX PeCUPaTOPHbIX BUPYCHBIX MHGEKLIMI B CeNIbCKOX03ANCTBEHHBIX OPraHN3aLMAX, HAXOAALMXCA Ha TeppuTOpUM Ypanbckoro v lpuBomXcKoro Gedepans-
HbIX OKpYroB. B 06¢/ie0BaHHbIX X03AiicTBaX (1 = 10) KpynHbIil poraTblii CKOT NPUBMBAIOT MHAKTUBMPOBAHHbBIMU BaKLHamm: <KOMBOBAK» u «<KOMBOBAK-P»
(000 «Betbmoxum», Poccus), «<HIPRABOVIS® 4» (Laboratorios Hipra, S. A., Micnanua). ViccneioBaHue HanpaxeHHOCTH NOCTBAKLMHANBHOTO UIMMYHUTETA Y KOPOB
MOKa3ano, YTo ypoBeHb aHTUTEN K BO3OYANTENAM UHOEKLIMOHHOTO puHoTpaxeuTa (5,3-8,0 Iogz), BUpYCHOI auapen (3,5-4,8 Iogz), naparpunna-3 (6,8-8,5 Iogz),
PeCNpaTopHO-CUHLUTIANbHOI UHGEKLIN (4,2—4,5 10g,) KPYMHOTO POraToro CKOTa COOTBETCTBYET NPOTEKTUBHOMY. [1pi1 OLIEHKE Pe3yNbTaToB CePOAMArHOCTUKM
MACcCUBHOTO MMMYHUTETA Y TEAAT K OCTPbIM PECNPATOPHbIM BUPYCHBIM MHOEKLMAM YCTaHOBAEHO, YTO YPOBEHD KONOCTPANbHBIX aHTUTEN Y HUX HUXE, Yem
YPOBEHb NOCTBAKLNHANLHbIX AHTUTEN Y KOPOB: K BUPYCY UHOEKLMOHHOTO puHOTpaxeuTa Ha 34,2—58,8%; k Bupycy anapeu Ha 37,5—45,0%; k Bupycy naparpun-
na-3 Ha 14,7-35,4%; K pecnupatopHo-CUHLMTIANbHOMY BUPYCY Ha 23,5-42,2%. [ina obecneyerus Inu300TMYECKOr0 bnarononyyna NpeanoxeHo NpoBecTi
KOoppeKLuio nporpamm cnewnduueckoii npodunakTukin 3a60neBaHuii KpynHOro poraTtoro ckota B HebNArononyyHbIX Mo OCTPbIM PeCMpaTopHbIM BUPYCHBIM
NHOEKLNAM CTaZiax Ans NOABEPrHyTbIX 06CN1e0BaHII0 MONOYHO-TOBAPHBIX GepM.

KnioueBble cnoBa: KpynHblit poraTblil CKOT, 0CTPbIE PeCpaTopHble BUPYCHbIE MHOEKLMN, BAKLMHALMA, KOIOCTPAsbHbIA UMMYHUTET, NOCTBAKUMHANbHbIN
UMMYHUTET.
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INTRODUCTION

Vaccination plays a key role in protecting of cattle from
acute respiratory viral infections (ARVIs) and bovine health
improving [1]. The main result of systematic and active
vaccination is the development of herd specificimmunity,
which reduces the incidence and, as a rule, reduces the
circulation of ARVI agents in the herd [2, 3].

The basis of herd specific immunity is the percent-
age of individuals that are immune to a particular infec-
tion [4]. This takes into account individuals with both ac-
tive immunity, achieved by vaccination, and with passive
immunity, which is formed as a result of the introduction
of specific antibodies and/or transfer of immunocompe-
tent cells. The level of specific immunity and duration
of protective immunity (the immunological memory
phenomenon) depend on the proportion of immune
individuals in the population) [4, 5]. The structure of the
proportion of immune individuals in different age groups
of cattle varies significantly. For example, in one-month-
old calves, passive immunity prevails, and the active im-
munity is predominant in dairy cows. Numerous studies
have shown a direct dependence of passive immunity
level in calves on the effectiveness of ARVI vaccination
in maternal cows [6-9].

Colostral immunity in calves is the main factor that in-
hibits ARVI virus penetration into cells and their replica-
tion before active vaccination programs are started to be
implemented. As a rule, a low level of antibodies or their
decrease causes the rise in the incidence of respiratory

viral infections in young animals. It is important to choose
the right time for vaccination, so that, on the one hand,
no neutralization of vaccine antigens by colostral immu-
noglobulins could occur in calves, and on the other - to
form a long-term strong immunity in a timely manner. In
each herd, this period will depend on many factors, in-
cluding the level of colostral antibodies in calves (which is
associated with the post-vaccination immunity of mother
cows, as well as the colostrum feeding technology) and
their half-life.

The aim of the study was to analyze the presence of
passive antibodies in young cattle compared to the post-
vaccination immunity of mother cows in order to predict
the onset of ARVI manifestation and plan the vaccination
schedule.

MATERIALS AND METHODS

The research was carried out in the Department of
Monitoring and Prediction of Infectious Diseases of the
Federal State Budgetary Institution, the Ural Federal Agra-
rian Research Centre, the Ural Branch of the Russian Aca-
demy of Sciences (Yekaterinburg) within the framework
of Category 160 of the Program of Fundamental Scientific
Research by State Academies of Sciences — “Molecular-
biological and nanobiotechnological methods of deve-
loping new-generation biological products, technologies
and methods of their application to combat highly dange-
rous infectious, parasitic and non-infectious animal disea-
ses (2013-2020)".
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The object of the study was cattle kept in factory farms;
biological material used was serum of cows and 3-7 day
old calves (n =327). Clinical samples of sera were obtained
from 10 agricultural facilities located on the territory of
the Ural and Volga Federal Districts. In the surveyed
farms, cattle are vaccinated with inactivated vaccines:

“COMBOVAC” and “COMBOVAC-R" (OO0 Vetbiokhim, Rus-
sia), “HIPRABOVIS® 4" (Laboratorios Hipra, S. A., Spain).

Serological studies of sera to detect antibodies to the
causative agents of infectious bovine rhinotracheitis (IBR),
bovine viral diarrhea (BVD), parainfluenza-3 (BPI-3), bovine
respiratory syncytial infection (BRS) were performed by in-
direct hemagglutination (IHA) and hemagglutination inhi-
bition (HI) tests using domestic commercial RBC test kits.
The titer of the detected antibodies was expressed as log..

RESULTS AND DISCUSSION

The results of serological studies of sera collected from
calves during their first month of life and cows are shown
in Figures 1-4.

The analysis of the data obtained by the study of
post-vaccination immunity in cows showed that the le-
vel of antibodies to IBR, BVD, BPI-3 and BRS viruses cor-
responds to the protective level. The maximum titer of

postvaccinal antibodies to IBR virus (8.0 log,) was found
in animals of dairy farms in the Chelyabinsk Oblast, the
minimum (5.3 log,) in cows of dairy farms in the Perm
Krai. The level of postvaccinal antibodies to BVD virus
in the examined cows ranged from 3.5 log, (Kurgan
Oblast) to 4.8 log, (Udmurt Republic); to BRSV - from
4.2 log, (Chelyabinsk Oblast) to 4.5 log, (Perm Krai); to
the BPIV-3 - from 6.8 log, (Udmurt Republic) to 8.5 log,
(Kurgan Oblast).

When analyzing the results of serological diagnostics of
passive immunity to ARVIs in calves, it was found that in
some cases the level of colostral antibodies was lower than
the level of post-vaccination antibodies in cows.

For example, in calves of dairy farms of the Kurgan
Oblast, the level of colostral antibodies to BVDV was lower
by 7.14%, to the BPIV-3 by 14.70%, to the BRSV - by 23.52%.
In calves of dairy farms in the Chelyabinsk Oblast, a de-
crease in colostral antibodies to IBR virus was registered
by 58.75%, to BVD virus — by 42.50%, to BPIV-3 - by 35.36%
and to BRS virus — by 38.09%. A similar pattern of colostral
antibody deficiency was observed in calves of dairy farms
in the Perm Krai: IBRV - by 39.62%, BVD virus — by 45.00%,
BPIV-3 — by 25.35%, and to BRS virus — by 42.22%. In calves
of dairy farms of the Udmurt Republic, a decrease in the
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Fig. 1. The level of postvaccinal and colostral antibodies
to ARVI agents in animals of dairy farms in the Kurgan Oblast
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Fig. 3. The level of postvaccinal and colostral antibodies
to ARVI agents in animals of dairy farms in the Perm Krai
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Fig. 4. The level of postvaccinal and colostral antibodies
to ARVI agents in animals of dairy farms in the Udmurt Republic
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level of colostral antibodies against IBRV by 34.21% and
BVDV by 37.50% was established.

The main reasons for the revealed differences in the
levels of colostral immunity to ARVI agents in calves and
post-vaccination immunity in cows, in our opinion, may
be violations of the colostrum drinking technology and/or
the vaccination program in mother cows.

CONCLUSION

The results of the study showed that calves on farms
in the Kurgan Oblast and Udmurt Republic had a consid-
erably high titer of colostral antibodies compared to the
level of post-vaccination antibodies to ARVI pathogens in
mother cows. Therefore, the timing of the first vaccination
of young animals in these herds can be shifted (taking into
account the management practice) to 30-45 days of age.
In the herds of the Perm Krai and the Chelyabinsk Oblast,
the opposite situation is observed - there is a low trans-
mission of immunoglobulins with colostrum to newborns:
by the age of one month, the level of antibodies in the
tested calves was at the minimum protective level or even
lower. Vaccination of young animals in such herds should
be started 1-2 weeks earlier, because a drop in the level of
colostral antibodies can lead to an early incidence of ARVIs.

Thus, the determination of colostral antibody level can
be used to predict the age when young cattle starts to be
affected with respiratory virus infections, and to improve
the technology of colostrum feeding, as well as to adjust
vaccination schedules to prevent acute respiratory viral
infections in cattle herds.
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