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ABSTRACT

Introduction. Recently “Carnican-5R" vaccine against canine distemper, parvovirus and coronavirus enteritis, adenovirus infection and dog rabies has been
developed at the Rosselkhoznadzor-subordinated Federal Center for Animal Health (FGBI“ARRIAH’, Vladimir) in accordance with the Russian Federation legislative
requirements. The virus strains currently circulating and significant in the country were used for the vaccine development.

Objective. Testing of ““Carnican-5R" vaccine for its antigenic properties in target animals including determination of humoral immunity development time and
duration during the observation period.

Materials and methods. “Carnican-5R" combined vaccine containing two components: freeze-dried component and liquid component were used for the test.
Dogs at the age of 1012 weeks served as animal models for testing the vaccine for its antigenic properties. The antibody levels were determined with virus
neutralization test, hemagglutination inhibition test and fluorescent antibody virus neutralization test.

Results. Vaccination of dogs was found to induce antibodies to the pathogens of the specified infections. Double “Carnican-5R” vaccine administration at 21-day
interval induced strong humoral response by day 35 after its first administration and an increase in the antibody titers to canine distemper — by 8.6 times, to canine
parvovirus type 2 — by 2.1 times, to canine coronavirus — by 5.0 times, to canine adenovirus serotype 2 — by 5.36 times, to the rabies virus — by 5.72 times. The
specificimmunity lasted for at least 12 months and virus-specific antibodies titers to the pathogens remained at the protective levels.

Conclusion. “Carnican-5R" vaccine is safe and non-reactogenic for target animals and induces strong immunity in dogs that lasts for at least 12 months from the
date of booster vaccination.
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|/|3yqu|/|e AHTUreHHbIX CBOWCTB BaKLMHb!
MPOTIB YyMbl NNOTOALHBIX, MAaPBOBUPYCHOTO

11 KOPOHABUPYCHOTO SHTEPUTOB, aZIEHOBUPYCHON MH EKLIAN

1 OelleHCTBa CcobaK

A.A. Knumoga, A. A. Komaposa, A. M. Kucenes, T. C. Tankuna
OIBY «OepepanbHblil LieHTp oxpaHbl 340pOBbA XMBOTHbIX» (OTBY «BHUN3X»), Mkp. I0pbesel, . Bnagumup, 600901, Poccua

PE3IOME

BBepenue. B HacToAwuit MomeHT Ha 6a3e noasesomcTBeHHOT0 Poccenbxo3Haa3opy PefiepanbHoro LeHTpa oxpaHbl 380poBbA XUBOTHbIX (OIBY «BHUNU3X»,
r. Bnagumup) paspabotana B cooTBETCTBUM C TpeBOBaHMAMY 3aKoHOAaTeNbCTBA Poccuiickoil OefepaLinm BakLyHa NPOTUB YyMbl NOTOALHDIX, NAPBOBUPYCHOTO
11 KOPOHABUPYCHOTO JHTEPUTOB, aAEHOBUPYCHOI MHPeKLIKM 1 BelweHcTBa cobak «KapHukaH-5R». [ ee co3ganma Obinu NCNonb30BaHb! LWTAMMbl BUPYCOB,
LIMPKYNMPYIOLLIMe Ha TePPUTOPUM CTPaHDI 1 aKTyanbHble B HaCcToALLee Bpema.

Llenb nccnepoBanmA. M3yueHine aHTUreHHbIX (BOMCTB BaKLMHbI «KapHUKaH-5R» Ha LieneBbIX XKUBOTHBIX: OnpeseNneHue cpoka GopmMiupoBaHUA ryMopanbHoro
UMMYHUTETa 11 NPOZOMKUTENbHOCTI UMMYHUTETA HA NPOTAXEHNI Neproaa HabntoseHus.
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Matepuanbl u metofbl. B nccnesoBaHun MCnonb30Banu accoLMnpoBaHHyto BakLUHY «KapHuKaH-5R», coctosALuyio U3 ABYX KOMMOHEHTOB: MOPUAN3Mpo-
BAHHOTO U JKUAKOTO. B KauecTBe XNBOTHBIX MOAENeil ANA U3y4YeHnA aHTUreHHbIX CBOICTB Npenapata cnyunu cobaku 10—12-HefenbHoro Bo3pacta. YpoBeHb
QHTUTEN OLEHMBANN B PEAKLIMN HeliTpanu3aLim, peakLmy TOpPMOXeHNA remMarrioTUHaLmMy U peakuiny Heiitpanu3auumn metogom FAVN (Fluorescent Antibody
Virus Neutralization).

Pe3ynbratbl. YcTaHOBNEHO, 4TO BaKLMHaLMA 06K MHAYLMPOBana BbIpabOTKY aHTUTEN K BO3OYAUTENAM YKa3aHHDIX MHOeKLMi. [IByKpaTHOE BBEAEHME BAKLIMHDI
«KapHukaH-5R» ¢ uHTepBanom 21 cyT cTUMynnpoBano GopmupoBaHue HanpsAXeHHOro ryMopanbHOro 0TBeTa K 35-M CyT noc/ie NepBoro BBeAeHUA v NpupocT
TUTPa aHTUTEN K BUPYCY YyMbl NNOTOAAHDIX B 8,6 pa3a, k napBoBupycy cobak Tuna 2 — B 2,1 pasa, K KopoHaBupycy cobak — B 5,0 pa3a, k afeHoBupycy cobak
cepoTuna 2 — B 5,36 pasa, K Bupycy beleHcTBa — B 5,72 pasa. [IpoRomKUTENbHOCTD Crieuuduyeckoro IMMyHUTETa COCTaBINA He MeHee 12 Mec. C coXpaHeHem
MPOTEKTUBHOTO YPOBHA TUTPA BUPYCCMELIMPUUECKIX aHTUTEN K YKa3aHHbIM BO36yauTenam.

3akntouenne. BakumHa «KapHukaH-5R» be3BpeaHa 1 apeakToreHHa AN LieNeBbIX KUBOTHDIX, CNOCOOCTBYeT GopMUPOBaHHI0 Y COBAK HANPAKEHHOTO UMMYHUTETA
NPOAOMKUTENBHOCTBIO He MeHee 12 Mec. C MOMeHTa ByCTepHoli BaKLMHALMN.

KnioueBbie cnoBa: BupycHble 60ne3Hu cobaK, 4yma naoToAAHbIX, TaPBOBUPYCHDIA SHTEPUT, KOPOHABUPYCHDIN SHTEPUT, aleHOBUPYCHAA MHEKLA, OeLLeHCTBO,
cneunduyeckas npodunakTUKa, BakLnHa «KapHukan-5R»

bnaropapHocTu: Pabora BbinonHeHa 3a cuet cpeacts OIBY «BHUN3M» B pamkax TemaTuku HayuHo-nccnesoBaTenbekix pabot «PazpaboTka KomnneKcHoil
CUCTeMbI KOHTPONA MHGEKLIMOHHBIX 6071€3HeN MBOTHBIX 1 COBEPLUEHCTBOBAHME METOAO0B MCCIE0BAHNA 0CTaTKOB 3aNpeLLeHHbIX 1 BPEHbIX BELLECTB B Opra-
HU3Me XUBOTHDbIX, KOPMaX ¥ MPOAYKTaX KNBOTHOTO MPOUCXOXKAEHUNAY.

[ina yntnposanua: Knumosa A. A., Komaposa A. A., Kncenes A. M., Tankuna T. C. U3yyeHne aHTUreHHbIX CBOICTB BaKLMHbI NPOTUB YyMbl MAOTOAAHBIX,
NapBOBUPYCHOTO U KOPOHABUPYCHOTO SHTEPUTOB, aieHOBUPYCHOI MHOEKLMM 1 belueHcTBa cobak. Bemepurapus ce200ua. 2025; 14 (2): 179-185. https://doi.

0rg/10.29326/2304-196X-2025-14-2-179-185

KoHnuKT MHTEpecoB: ABTOPbI 3aABNAIOT 06 OTCYTCTBUN KOHGINKTA HHTEPECOB.

[ins koppecnoxaeHumun: Knumosa AHactacus AHTOHOBHa, BeTepUHAPHbIA Bpay nabopatopuy NpodunakTuku 6onesHeil MeNKIX JOMALIHUX KUBOTHBIX
OIBY «BHUM3X», mkp. I0pbeseu, . Bnagumup, 600901, Poccus, klimova_aa@arriah.ru

INTRODUCTION

Canine distemper virus (CDV) affects some animal spe-
cies of carnivorous order including canids, raccoons, fe-
lines, etc., as well as pandas. The pathogen is polytrophic
and can affect almost all body systems. According to
the international classification, the virus belongs to the or-
der Mononegavirales, family Paramyxoviridae, subfamily
Orthoparamyxovirinae, genus Morbillivirus, and species
Morbillivirus canis [1, 2].

Canine parvovirus type 2 (CPV-2) is the parvovirus en-
teritis agent and the main cause of dog fatalities associa-
ted with viral diseases; it is extremely contagious. Clinical
signs are as follows: acute gastroenteritis, large intestine
mucosal lining sloughing and hemorrhagic inflammation,
hemorrhagic diarrhea, dehydration, leukopenia and neu-
tropenia [2]. The virus belongs to the order Piccovirales,
family Parvoviridae, subfamily Parvovirinae, genus Proto-
parvovirus and species Protoparvovirus carnivoran 1 [1].

Canine coronavirus (CCoV) causes enteritis with cha-
racteristic symptoms including anorexia, vomiting, diar-
rhea, lymphopenia, and lethargy [3, 4, 5, 6]. The disease
varies from asymptomatic to fatal [7]. Coronavirus ranks
second position among viral enteropathogens in the
world [8, 9, 10]. The pathogen belongs to the order Nido-
virales, suborder Cornidovirineae, family Coronaviridae,
subfamily Orthocoronavirinae, genus Alphacoronavirus [1].

Canine adenovirus serotype 2 (CAV-2) causes infectious
laryngotracheitis in transient, asymptomatic or mild forms;
it can cause severe necrotizing bronchitis, interstitial pneu-
monia [11], diarrhea [12] and central nervous system disor-
ders [2]. The virus belongs to the order Rowavirales, family
Adenoviridae, genus Mastadenovirus, species Mastadeno-
virus canidae, serotype 2 [1].

Rabies virus (RABV) affects the central nervous system
of warm-blooded animals and humans and causes fatal
disease [13, 14]. There is no treatment for rabies. The virus
belongs to the order Mononegavirales, family Rhabdo-
viridae, subfamily Alpharhabdovirinae and genus Lyssa-
virus [1, 15, 16].

The strains formulated in “Carnican-5R” combined
vaccine against canine distemper, parvovirus and coro-
navirus enteritis, adenovirus infection and dog rabies
were selected according to the guidelines published by
the Vaccination Guidelines Group (VGG) of the World
Small Animal Veterinary Association (WSAVA). According
to the guidelines, canine distemper, canine parvovirus en-
teritis and canine adenovirus infection (CAV-2) are the ma-
jor viral diseases that should be prevented regardless of
the geographical location of the animal. The leptospiro-
sis prevention with vaccines is classified as additional in
the guidelines [17]. Rabies virus is included in the vaccine
as anti-rabies immunization is envisaged by the Russian
Federation legislation [18, 19]. However, these guidelines
are not mandatory, and vaccination schedules are deve-
loped by veterinarians taking into account occurrence of
viral diseases in the particular region. In view of increasing
number of deaths in the dog population due to corona-
virus enteritis [5, 6, 10], the canine coronavirus strain re-
sponsible for this disease is also included in the vaccine
composition.

Dog immunization schedule was developed based
on scientific data on humoral immunity and the WSAVA
recommendations. Generally, veterinarians around
the world recommend to start vaccination of dogs at
the age of 12 weeks, to perform booster vaccination
at the age of 16 weeks, and then vaccinate the animal once
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a year or once every three years, depending on the viral
animal disease situation in the region, during the whole
animal life [17].

During “Carnican-5R” vaccine development, tests of
the viruses formulated in the vaccine for their non-reacto-
genicity and safety were performed in laboratory animals
in addition to the tests of the said viruses for their proper-
ties and determination of the proportions of the compo-
nents formulated in the vaccine. Also, tests for selection
of optimal vaccine immunizing dose and administration
route were carried out. The tests have shown that the
vaccine is nonreactogenic and safe, the immunizing dose
is 1.0 cm? (the liquid vaccine component serves as dilu-
ent for the freeze dried vaccine component), the vaccine
is administrated by subcutaneous or intramuscular routes.
The storage period after combining the components was
2 hours at a temperature of 18-25 °C.

For testing the vaccine for its antigenic properties, ex-
periments were designed and carried out in target animals
to study the humoral immunity development and the vi-
rus-specific antibody persistence time after the vaccine
administration during the observation period (12 months).

The study was aimed at testing the vaccine against
canine distemper, parvovirus and coronavirus enteritis,
adenovirus infection and dog rabies for its antigenic prop-
erties in target animals. As a result, high-quality immuno-
biological product compliant with specified parameters
was prepared, test program was designed, tests including
serological tests for determination of antibody levels be-
fore and after vaccination were carried out, obtained data
were processed and structured.

MATERIALS AND METHODS

“Carnican-5R” vaccine against canine distemper, par-
vovirus and coronavirus enteritis, adenovirus infection
and dog rabies was tested for its antigenic properties
in accordance with the requirements of Order No. 101 of
the Ministry of Agriculture of the Russian Federation of
6 March 2018 on approval of the rules for veterinary me-
dicinal product preclinical studies, clinical trials and bio-
equivalence studies.

Vaccine. “Carnican-5R" vaccine, developed by the Fe-
deral Centre for Animal Health consists of 2 components:
freeze-dried vaccine component contains attenuated ca-
nine distemper virus and liquid vaccine component con-
tains inactivated canine parvovirus, canine coronavirus,
canine adenovirus and dog rabies virus. The vaccine has
been registered in the Russian Federation, and the patent
for the invention has been obtained [20].

The active substance of the freeze dried vaccine com-
ponent is attenuated CDV Rockborn strain; the active
substance of the liquid vaccine component is aminoethyl-
ethylenimine-inactivated CPV-2 Grey strain, CCoV Rich
strain, CAV-2 Unity strain, RABV ARRIAH strain. The freeze
dried vaccine component is supplemented with stabili-
zers: lactalbumin hydrolysate, sucrose and gelatose,
the liquid vaccine components is supplemented with alu-
minum hydroxide as an adjuvant. All source materials used
for the vaccine production have passed comprehensive
incoming quality control. One immunizing dose of the vac-
cine contains at least 3.0 Ig TCID, /cm? of attenuated CDV
and inactivated CPV-2 (virus titre before inactivation - at
least 7.0 log,, HAU 1:128), CCoV (virus titre before inacti-
vation - at least 3.0 Ig TCID, /cm?), CAV-2 (virus titre before

inactivation - at least 3.0 Ig TCID, /cm?), RABV (virus titre
before inactivation - at least 1.0 IlU/cm?3).

Animals. Clinical trials were carried out in 10-12 week-
old dogs (n = 35).

The animals were kept in shelters, veterinary clinics
and individually in private households. The health sta-
tus of the dogs was assessed before the trial and during
the whole observation period.

To test “Carnican-5R” vaccine for its effectiveness, pup-
pies were immunized twice with a 21-day interval; the vac-
cine was injected at one immunizing dose intramuscularly
into the caudal proximal area of hind leg.

All tests were carried out in accordance with the re-
quirements of the following Federal Centre for Animal
Health standards: STO 00495527-0002“Laboratory animals
used for tests and experiments” and STO 00495527-0230

“Preclinical studies of veterinary medicinal products”.

Serological tests. Sera from dogs were tested for anti-
bodies to CDV, CCoV, CAV-2 with virus neutralization test
(VNT) in microplates [21, 22, 23], for antibodies against
RABV with fluorescent antibody virus neutralization test
(FAVN test) and for antibodies against CPV-2 with hem-
agglutination inhibition test (HI test) according to the ap-
proved methodical guidelines [24].

Statistical analysis of the test results. The test results were
processed using statistical methods in the Microsoft Excel
program. Specific antibody titres were calculated using
the Karber formula and expressed as log,,.

RESULTS AND DISCUSSION

No body temperature changes, general physiological
state deterioration, anorexia, and local reactions at the
site of the vaccine injection were observed after vaccina-
tion. No signs of canine distemper, canine parvovirus and
coronavirus enteritis, canine adenovirus infection and dog
rabies were observed.

Tests of puppy sera showed that mean group specific
antibody titres in sera collected before vaccination were
as follows: mean group specific antibody titre against CDV,
CCoV, CAV-2 was < 1.0 log, (when sera were tested with
VNT); against CPV-2 - 4.23 + 0.63 log, (when sera were
tested with HI test); against RABV - < 0.5 log, (when sera
were tested with FAVN test).

Figure 1 shows the humoralimmunity dynamicsin dogs
after “Carnican-5R” vaccine administration. Vaccination
was found to induce virus-specific antibodies against CDV,
CPV-2, CCoV, CAV-2 and RABV.The antibody levels 21 days
after the first immunization were as follows: against CDV -
4.00 + 0.25 log,; against CPV-2 - 5.67 + 0.58 log,; against
CCoV - 2,67 +0.14 log,; against CAV-2 - 2.83 + 0.14 log,;
against RABV - 0.82 + 0.03 log,, and were significantly
higher than threshold values.

Mean group virus-specific antibodies titres on day 7,
14, 21, and 35 were higher than the titres in dogs before
their immunization. On day 35, virus-specific antibody
level was significantly higher than that ones determined
at previous test points (p = 0.1) and was as follows: anti-
body titre against CDV - 8.60 + 0.14 log,; against CPV-2 -
8.93 £ 0.58 log,; against CCoV - 5.0 + 0.25 log,; against
CAV-2 - 5.36 = 0.14 log,; against RABV - 2.86 + 0.07 log,.
Antibody levels demonstrated a“plateau effect” on day 42
and day 51. Based on the data obtained, it was conclu-
ded that double administration of “Carnican-5R" vaccine
at a 21-day interval induced strong humoral response by
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day 35 after the first vaccine administration. Thus, the fol-
lowing schedule for vaccination of dogs against canine

distemper, parvovirus and coronavirus enteritis, adenovi-
rus infection and dog rabies was recommended: first vac-
cination - at the age of 10-12 weeks, booster vaccination —
after 21 days and then annual vaccination. The vaccination

schedule for adult animals is similar and does not depend

on the age of the dog.

At the next stage, the immunity duration after double
vaccination against canine distemper, parvovirus and
coronavirus enteritis, adenovirus infection and dog rabies
was studied. For this purpose, blood samples were taken
from the animals every 30 days for 12 months (observation
period).

As shown in Figure 2, the duration of immunity to
the pathogens of these diseases was at least 12 months.

Slight decrease in the specific antibody levels was re-
corded at the time of booster vaccination, one year af-
ter the first vaccination of dogs. However, according to
the published studies, the protective level of antibodies
to CDV is 2-4 log, [25, 26]. Double vaccine administration
induced an increase in antibodies up to 9.15 + 0.14 log,,
the minimum value was 7.75 + 0.14 log, during the
observation period. The level of antibodies should
be at least 4 log, to protect dogs from parvovirus en-
teritis [25, 26, 27, 28, 29, 30, 31]. After double vaccina-
tion, the maximum level of antibodies to CPV-2 was
10.40 £ 0.58 log,, the minimum anti-CPV-2 antibody level
was 9.0 + 0.28 log,. Double immunization induced an in-
crease in antibodies to CAV-2 up to 6.35 + 0.25 log,. The
minimum anti-CAV-2 antibody level was 5.90 + 0.14 log,
during the observation period of 12 months. There are
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Fig. 1. Development of humoral immunity in dogs after “Carnican-5R" vaccine administration
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Fig. 2. Duration of the immunity in dogs after double “Carnican-5R" vaccine administration

VETERINARY SCIENCE TODAY. 2025; 14 (2): 179-185 | BETEPUHAPUA CETOAHA. 2025; 14 (2): 179-185



ORIGINAL ARTICLES | DISEASES OF SMALL PETS OPUTUHAJIbHBIE CTATbI | BONE3HI LOMALLIHIX XVBOTHBIX

no reliable data on protective level of antibodies against
CCoV, however, the anti-CCoV antibody titre was higher
than 5.95 + 0.14 log, after the second vaccine adminis-
tration, and the minimum anti-CCoV antibody titre was
5.08 + 0.28 log, suggesting that animals were protected
from the disease [32]. According to scientific data and
the requirements of the World Organization for Animal
Health, the anti-rabies vaccine should induce anti-rabies
virus antibodies at a titre of > 0.5 1U/cm? [14, 33]. In our
study, the maximum titre of antibodies against RABV was
3.69 lU/cm?, the minimum titre of antibodies against RABV
was 2.6 lU/cm? after immunization.

During the year, mean titre of antibodies against CDV
was 8.74 £ 0.53 log,, against CPV-2 was 9.95 + 0.42 log,,
against CCoV was 5.75 + 0.34 log,, against CAV-2 was
6.09 £0.14log,, against RABV was 3.12 £ 0.37 IU/cm?. Thus,

“Carnican-5R" vaccine induces humoral antibodies to ca-
nine distemper virus, canine parvovirus and coronavirus,
canine adenovirus serotype 2 and rabies virus.

CONCLUSION

During the study, the vaccine against canine distem-
per, parvovirus and coronavirus enteritis, adenovirus in-
fection and dog rabies was tested for its antigenic prop-
erties. Based on the data obtained, “Carnican-5R" vaccine
was found to induce seroconversion in the target animals.
The immunity lasts at least 12 months after double vaccine
administration at a 21-day interval. The immune response
develops 21 days after double vaccine administration. The
mean antibody titres one month after booster vaccination
were as follows: against CDV - 9.15 log, (when tested with
VNT), against CPV-2 - 10.2 log, (when tested with HI test),
against CCoV - 5.95 log, (when sera were tested with VNT),
against CAV-2 - 6.2 log, (when sera were tested with VNT),
against RABV - 3.05 IU/cm? (when sera were tested with
FAVN test). The level of antibodies to these viruses in dogs
is higher than the protective level and protects the animal
from these infections.

The vaccine is nonreactogenic and safe, does not
cause any pronounced local reaction when adminis-
tered intramuscularly or subcutaneously, the vaccine has
no adverse effect on the physiological state of animals.
The vaccine induces a pronounced immune response
owing to production of virus-specific antibodies at pro-
tective titres.

“Carnican-5R” combined vaccine against canine dis-
temper, parvovirus and coronavirus enteritis, adenovirus
infection and dog rabies developed at the Federal Centre
for Animal Health can be used for specific prevention of
the viral diseases in dogs. The vaccine has passed testing
at the Russian State Center for Animal Feed and Drug Stan-
dardization and Quality and is registered in the Russian
Federation.
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