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Clinical efficacy studies of the vaccine
against feline panleukopenia, calicivirus infection
and viral rhinotracheitis Carnifel PCH in kittens
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ABSTRACT

Viral infections in cats can cause serious diseases and even death. Vaccines protect animals from diseases by inducing antibody production and cellular immune
response. Primary and booster vaccinations are performed in accordance with the recommendations for the use of vaccines prescribed by the manufactures
depending on the minimum duration of immunity. In case of feline panleukopenia, antibody titers correlate with the protection against infection, as for feline
calicivirus infection and feline rhinotracheitis, there is no such correlation or it is less clear. Vaccination of cats against these diseases has been performed in the
Russian Federation for many years, nevertheless, the feline panleukopenia virus (FPV), feline calicivirus (FCV) and feline herpesvirus (FHV) are still the main
common cause of morbidity and mortality among cats. Virus-carrying cats play an important role in the transmission of respiratory viruses such as FHV and FCV
in the feline population, and the long-term persistence of FPV in the body, stability in the environmental conditions and resistance to disinfecting agents can be
a potential cause of the infection in susceptible kittens. Due to variety of antigenically different FCV strains, the use of the vaccines containing two or more viral
strains may induce a broader heterologous protection. The purpose of this work was to evaluate the effectiveness of the vaccine against feline panleukopenia, feline
calicivirus infection and feline viral rhinotracheitis developed at the Federal Center for Animal Health (Vladimir) subordinate to the Rosselkhoznadzor, containing
2 heterologous FCV strains (Pers strain genotype | and Fauna strain genotype II), FPV Sheba strain and FHV Lavr strain. The product was developed and tested for its
quality in accordance with the requirements of the Russian Federation law. Clinical studies were conducted using 8—12 week-old kittens from different litters born
from seronegative, non-vaccinated cats and kept in the household, in a veterinary hospital and animal shelters. The product has successfully passed comprehensive
quality control and is registered in the territory of the Russian Federation.
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UMMyHWTeTa. [Tp1 NaHNeiiKoneHNM KOLLeK TUTPbI aHTUTEN KOPPENMPYIOT € 3aLLMTON OT MHQEKLM, UTO KacaeTca KannLMBMPO3a v PUHOTPaXeUTa, TO aHaNoryHas
B3aNMOCBA3b OTCYTCTBYET WU MeHee YeTKas. BakLuHaLmA KoLeK NpoTInB AaHHbIX 3a60neBaHuil fOCTYNHA Ha TeppuTtopum Poccuiickoil DefepaLium yxe MHoro
neT, TeM He MeHee Bupyc nanneiikonenum (FPV), kanuuusupyc (FCV) n repnecaupyc (FHV) npogoniatot 0cTaBaTbCs 0CHOBHBIMM PACpOCTPaHEHHbIMYU NPUYMHAMI
3aboneBaemoCTv U CMepTHOCTM CPeAY NpeaCTaBuTeNeli cemeiicTBa KoLAubyX. KOLUKM-BIPYCOHOCUTENM UTPAKOT BaXHYH PONb B Nepeaye TakiX pecnupaTopHbiX
BUpycoB, kak FHV u FCV, B kowaubeil nonynaumu, a AautenbHas nepcucteHuma FPV B opraHusme, yctoiluBoCTb B OKpYXKaloLLeil cpese U K Ae3nHeKTaHTam
MPVBOAWT K 3apaXeHuio BOCTPUAMYIBBIX KOTAT. BBUAY TOTO, UTO CyLLeCTBYeT MHOXECTBO 061aAal0LLMX aHTUTeHHbIM pa3Hoo6pasuem wrammos FCV, BBeseHue
BaKLVMH, COZepKaLLyX iBa LTamMMa BUpYca unu bonee, GyaeT NpUBOANTL K 60ee LMPOKOMY CMIeKTpY nepekpecTHoii 3awwuuTbl. Lienbio JaHHoit paboTbl 6bino ove-
HUTb 3G deKTUBHOCTD pa3paboTaHHoii Ha 6a3e noaBefoMCTBEHHOTO Poccenbxo3Haa3opy OIBY «DedepanbHblil LLEHT 0XpaHbl 30POBbA XUBOTHbIX» (I. Bnagumup)
BaKLMHbI NPOTUB NaHNeliKoneHu, KanuLUBIPO3a U BUPYCHOTO PUHOTPaXeUTa KoLLek, cocToALedt u3 2 reTeponornyHblx wrammo FCV (wramm «Mlepc» reHotun |
1 wramm «QayHa» revotun Il), wramma «Lle6a» FPV u wramma «/lap» FHV. PazpaboTky 1 KoHTponb KauecTBa npenapata oCyLUecTBAANN COrNacHo TpeboBaHNAM
3aKkoHoaaTenbcTBa Poccuiickoii Oeaepauim. Knuknyeckue nccnesoBanua npoBOAWAY C UCNONb30BaHUEM KOTAT 8—12-He/leNIbHOro BO3pacTa U3 pa3HblX NOMETOB,
PO AEHHDIX OT CEPOHEraTUBHbIX, HEBAKLIMHUPOBAHHDIX KOLLEK U COfepKaBLUMXCA B AOMALUHUX YCI0BUAX, BETEPUHAPHOM roCruTane 1 npuioTax ANA KMBOTHbIX.
[Tpenapat ycneLuHo npoLuen BCeCTOPOHHUIA KOHTPONb KauecTBa 1 3aperncTpupoBaH Ha Tepputopum Poccuitckoit Oeaepawim.

KnioueBbie cnoBa: naHneiikoneHus KoLEK, KanuUUBUPYCHAA MHOEKLMA KOLLEK, BUPYCHbII pUHOTPAXEUT KoLK, NPodUNaKTUKa, 6e3BpesHOCTb 1 3deKTIB-
HOCTb BaKLMHbI

bnaropapHocTu: Pabota BbinonHeHa 3a cuet cpeacts OIBY «BHUU3M» B pamkax TemaTuKIn HayuHo-MccneoBaTenbekix paboT «PapaboTka KomnneKcHoit
CMCTeMbI KOHTPONA MHOEKLIMOHHBIX 60Ne3Hei KUBOTHBIX 11 COBEPLLEHCTBOBaHNE METOLOB UCCNIe0BAHNA 0CTATKOB 3anpeLLEeHHbIX 1 BPEAHbIX BELLECTB B Opra-
HU3ME XMBOTHbIX, KOpMaXx 1 NPOAYKTaX KUBOTHOTO NPONCXOXIEHUAY.
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KOMeHWH, KanuuuBmpo3a 1 BUPYCHOTo puHoTpaxeuTa Kolek «Kapuuden PCH» npu ummynusaunu kotar. Bemepunapus cezodns. 2024; 13 (2): 164-170.
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INTRODUCTION

Infections caused by the Feline panleukopenia vi-
rus (FPV), Feline calicivirus (FCV) and Feline herpes-
virus 1 (FHV), the main pathogens of cats, are widespread
in all countries of the world and increasingly reported in
Russia every year. Cats without specific immunity can be-
come infected and even die. The viruses can be transmit-
ted not only by diseased animals, but also by virus-carrying
animals (possible healthy carriers) without apparent clini-
cal signs, shedding the viruses into environment with feces,
urine, and nasal discharge [1, 2].

Feline viral rhinotracheitis (Feline herpesvirus 1, FHV) is
a contagious viral disease caused by FHV involving upper
respiratory tract, causing conjunctivitis and keratitis. If the
infections are complicated by secondary bacterial infec-
tions, the disease would be more severe and ultimately
cause the death of the animal. About 80% of cats remain
FHV-infected for the rest of their lives and the virus may
become reactivated periodically, often due to stress or im-
munosuppression [2, 3].

Feline panleukopenia (Feline panleukopenia virus, FPV) is
a highly contagious disease of viral etiology characterized
by fever, acute hemorrhagic enteritis, leukopenia, dehy-
dration and high mortality rates (from 25 to 100%) [1, 4, 5].

Feline calicivirus infection (Feline calicivirus, FCV) is
a highly contagious viral disease characterized mainly by
the involvement of the oral and upper respiratory mucosa.
According to literature data, FCV was detected in 18-30%
of cases suffering from upper respiratory diseases. Virus
carriers are also common (up to 75%), especially among
stray cats [2, 6, 7]. In addition to the common symptoms

of oral ulcers, rhinitis and conjunctivitis, the disease signs
may also include lameness, edema of the head and limbs,
pneumonia, tongue and palate necrosis, gastrointestinal
involvement. Various sources describe a systemic infection
that causes death of up to 60% of diseased animals. FCV
is characterized by a high genetic variability and antigenic
diversity of strains, which significantly reduces the effec-
tiveness of available vaccines [7, 8].

FPV, FHV and FCV are ubiquitous and infect domestic
cats of all breeds and ages, as well as zoo and wild felines.

Live and inactivated mono- and combined vaccines
are used to prevent viral diseases of cats. The vaccination
effectiveness strongly relies on the presence of maternally
derived antibodies (MDA), which usually persist in kittens
up to 8-12 weeks of age, and sometimes even longer.There
is a critical period for kitten vaccination, or «window of sus-
ceptibility», when MDA neutralize the vaccine virus, but
do not protect against infection with field virulent viruses.
The presence of MDA in high titers in kittens blocks the de-
velopment of post-vaccination immunity and, as a result,
affects the immunization outcomes [2, 9, 10, 11]. The level
of MDAs will differ between litters and individual animals
within litters, depending on the antibody levels in the co-
lostrum of the queens and the amount of colostrum in-
gested.Therefore, itis common practice to perform the first
core vaccination at 8-9 weeks of age (or earlier in higher
risk or sheltered kittens), and to administer additional
doses at 2-4-week intervals until the age of 12-16 weeks
orolder with the expectation that one of these vaccinations
will occur after the blocking effect of the MDA has waned,
and before exposure to virulent agents. Three international
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expert groups: the Feline Vaccination Advisory Panel of
the American Association of Feline Practitioners (AAFP),
the Vaccination Guidelines Group of the World Small Ani-
mal Veterinary Association (WSAVAVGG) and the European
Advisory Board on Cat Diseases (ABCD) provided veterinary
practitioners with recommendations on the use of vac-
cines for cats. Despite some differences, all three groups
recommend re-vaccinations for core vaccines at inter-
vals of more than one year. The current recommendation
for vaccination against FHV and FCV infection is primary
vaccination with two injections at an interval of 3-4 weeks
and revaccination after 1 year. Subsequent boosters should
be administered every 3 years, except for higher-risk situa-
tions [4,10,11,12,13, 14, 15].

Unlike vaccines against feline panleukopenia, which
provide long-term complete protection for cats, vaccines
against feline viral rhinotracheitis and calicivirus infection
significantly reduce the frequency of clinical cases, but do
not confer full protection, and vaccine-induced immuni-
ty may decrease over time, requiring regular revaccina-
tion [16, 17, 18]. Therefore, along with the FPV antigen,
FCV and FHV are considered the major components of
the vaccine that all cats should receive regardless of age
and gender [2, 4, 19].

Vaccines against feline calicivirus infection do not pro-
vide complete protection due to considerable antigenic
variability amongst FCV strains [8, 20], this means poor effi-
cacy of the vaccines and inability to completely prevent in-
fection with field virulent strains and further transmission
of the virus among cats [7, 8]. For several decades, com-
mercial vaccines for cats have been based on FCV F9 or 255
vaccine strains or a combination of two G1 and 431 vac-
cine strains, however, some publications state that due
to frequent FCV mutations, these vaccines are not always
effective [16, 17, 21]. In addition, vaccines against feline
calicivirus infection or viral rhinotracheitis do not prevent
infection, but rather reduce the severity of clinical signs
and sometimes viral shedding [6, 9, 10, 21, 22, 23, 24]. Al-
though commercial combined vaccines against feline pan-
leukopenia, viral rhinotracheitis and calicivirus infection
are used worldwide, significantly reducing both morbidity
and mortality rates, nevertheless, these viral diseases are
still common among cats in various countries, including
the territory of the Russian Federation. The development
of the vaccines against these infectious feline diseases re-
quires taking into account the wide variety of FCV geno-
types, as well as the genetic and antigenic variability of
the strains. That is why it is urgently needed to update
the strain composition of core vaccines against feline pan-
leukopenia, viral rhinotracheitis and calicivirus infection.

Thus, the specific protection against FPV, FCV, FHV, and
prevention of the diseases caused by these viruses among
felines are of paramount importance to ensure the favour-
able animal health situation in the country.

Based on the above, the Federal Centre for Animal
Health, subordinate to the Rosselkhoznadzor, was tasked
to develop and register a safe and effective vaccine for cats
against feline panleukopenia, calicivirus infection and viral
rhinotracheitis in the Russian Federation.

MATERIALS AND METHODS

Carnifel PCH vaccine against feline panleukopenia, cali-
civirus infection and viral rhinotracheitis was developed
and tested for quality in accordance with the requirements

of Federal Law No. 61-FZ“On circulation of medicines”and
Order No. 101 of the Ministry of Agriculture of the Russian
Federation“On approval of the Rules for preclinical studies,
clinical studies and bioequivalence studies of veterinary
medicinal products”.

Vaccine. The active ingredients of the Carnifel PCH
vaccine include inactivated FPV (Sheba strain), FCV (Pers
strain genotype | and Fauna strain genotype Il) and FHV
(Lavr strain). Aluminum hydroxide is used as an adsorbent.
All components of the vaccine undergo comprehensive
input quality control, including control of sterility and in-
nocuity in Crandell-Rees Feline Kidney Cells (CRFK) using
three consecutive passages.

Animals. Clinical studies were conducted using
8-12-week-old kittens (n = 37) from different litters born
from seronegative, non-vaccinated cats and kept in
a household, in a veterinary hospital and animal shelters.

Animal handling complied with the ethical standards
adopted by the European Convention ETS No. 123 and ap-
proved by the Bioethics Commission of the Federal Centre
for Animal Health.

Serological tests. Kitten sera obtained before vaccina-
tionand at 7, 14, 21, 28, 35, 42 days post vaccination (dpv)
were tested. Then sera were collected every month for
a year, and tested for antibodies to FPV by haemaggluti-
nation inhibition test (Hl test), and to FCV and FHV by virus
neutralization test (VNT). Before tests sera were inactiva-
ted by heating at 56 °C for 30 minutes.

Haemagglutination inhibition test (HI test). For the pur-
poses of the test 25 uL of heat-inactivated serum was
subjected to 2-fold serial dilutions started at 1:10 with
phosphate buffered saline solution (pH 6.8) in a 96-well
U-bottom microplate. Then an equal volume of FPV con-
taining 8 haemagglutination units was added to the di-
luted sera. Following one-hour incubation, 0.8% porcine
erythrocytes were added to each plate well and incuba-
ted overnight at 4 °C. The reaction was interpreted after
the red blood cells completely settled in the control wells
(in the form of a button). The reaction result was consi-
dered positive if the tested serum contained FPV-specific
antibodies at a titer of > 1:40 (HI titer of > 5.3 log,) and
higher. The antibody titer was expressed as the highest
serum dilution causing complete inhibition of hemagglu-
tination.

Virus neutralization test (VNT). To determine the le-
vel of neutralizing FCV and FHV antibodies, monolayers
of CRFK cells were used.The antibody titer was determined
by serial dilution of serum sample, which was then added
to the standard amount of the virus: 50 pL of diluted se-
rum and 50 pL of an infectious culture medium containing
100 TCID of the selected virus strain, mixed and incuba-
ted for 2 hours at 37 °C and 5% CO,. Then, the antibody-
virus mixture was inoculated into CRFK monolayer cells
in 96-well microplates with CellBIND-treated surface. Each
serum dilution was added to 4 wells. The cultures were
incubated for 5 days at 37 °C and 5% CO,. The reaction
was interpreted using a microscope. The neutralization
titer was expressed as the reciprocal of the highest dilu-
tion at which cell infection was blocked (VNT).

Statistical analysis of the results. Microsoft Excel software
statistical methods were used to process the obtained
data. The mean group titers and standard deviation were
determined. The specific antibody titer was calculated
using Kaerber formula and expressed as log,.
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Fig. 1. Body temperature of animals (kittens)

RESULTS AND DISCUSSION

For clinical studies to evaluate the effectiveness of vac-
cination against FPV, FCV and FHV infections with Carnifel
PCH, outbred 8-12 week-old kittens from different litters
(n = 37) were used. The kittens were vaccinated subcu-
taneously twice at a 21 day interval at a dose of 1.0 cm?.
The animals were monitored and their body temperature
was measured during 10 days post vaccination.

Figure 1 shows the dynamics of the average body tem-
perature in animals after vaccination. It was established
that during 10 days after the first immunization, the body
temperature of the kittens remained within the normal
range; no depression and loss of appetite were observed.

Within the observation period, it was found that during
21 days post first immunization and after booster vacci-
nation, kittens remained healthy, no changes in behavior
and clinical symptoms of FPV, FCV and FHV infection were
noted, which suggests the safety of the vaccine used.

Testing of sera collected from kittens before vaccina-
tion showed that the animals were seronegative to FCV
and FHV (VNT results); FPV specific antibodies (HI test re-
sults) were determined at a titer of < 1:20 (4.3 log,).

Figure 2 shows the dynamics of the humoral immune
response development in kittens to the vaccination with
Carnifel PCH. It was established that the immune system

of animals actively reacted to the antigens included in
the vaccine, the concentration of FCV, FHV and FPV anti-
bodies increased gradually over time. The level of FPV
antibodies was above the threshold value > 1:40 by
14 dpv; the maximum titers (1:640-1:1,280) were recor-
ded at 42 dpv and persisted throughout the entire study
period.

After booster vaccination, at 35 dpv all kittens had high
titers of specific antibodies to FCV, FHV and FPV. For exam-
ple the mean group titer of virus neutralizing antibodies
to FHV (Lavr strain) was 6.3 Iogz, to FCV (Fauna strain) -
6.5 log,, to FCV (Pers strain) - 7.2 log,; the mean group titer
of specific antibodies to FPV (Sheba strain) was at the level
of 10.3 log, (by HI test).

The mean group titers determined at 7, 14, and 21 dpv
significantly differed from the same value at 35 dpv
(p = 0.1). At the same time, the mean titers detected at 35
and 42 dpv were statistically identical (p > 0.05). Biological-
ly this meant that the period up to 35 dpv corresponded to
the active phase of the humoral immunity development,
the period after 35 dpv corresponded to the stabilization
phase. Based on the data obtained, it was concluded that
after double vaccination with Carnifel PCH, a strong hu-
moral immune response in kittens develops by 35 dpv,
i. e. 14 days post booster vaccination.

o = N W

Mean antibody titre to FCV,
FHV (VNT, log,), FPV (HI test, log,)

S = MW oA W~ W

-a-FPV

#— FCV (strain Fauna)
—»—FCV (strain Pers)
—¥=FHV

28 35 42

days

Fig. 2. Development of humoral immune response in kittens following vaccination with Carnifel PCH
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Fig. 3. Duration of immunity in kittens following vaccination with Carnifel PCH

To evaluate the strength of post-vaccination immunity
against FPV, FCV and FHV, blood samples were collected
from kittens every month during a year. Tests of collected
sera showed that during 12 months the mean titer of FHV
specific antibodies was in the range from 4.0 to 6.5 log,,
to FCV (Pers strain) - from 5.5 to 7.0 log,, to FCV (Fauna
strain) - from 5.0 to 6.0 log, (by VNT), to FPV - from 9.0
to0 10.0 log, (by Hl test).

Figure 3 demonstrates that kittens showed a slight
decrease in the level of specific antibodies, which by
14 months of age was the following (mean group titer):
to FHV -3.8log,, to FCV (Pers strain) - 5.5 log,, to FCV (Fau-
nastrain) - 5.2 log,, to FPV - 9.0 log, (by HI test). The kittens
were revaccinated in a year with Carnifel PCH once subcu-
taneously at a dose of 1.0 cm?, and in 30 days more blood
samples were collected for testing. The results showed that
the mean group titer of FHV specific antibodies increased
by 2.3 log,, to FCV (Pers strain) - by 1.6 log,, to FCV (Fauna
strain) - by 1.1 log, (by VNT), to FPV - by 1.2 log, (by HI test).

Thus, based on the data obtained, it was found that
Carnifel PCH induced seroconversion after booster sub-
cutaneous vaccination at a dose of 1.0 cm?® with 21 day
interval between the doses; the duration of immunity was
at least 12 months.

Most cat vaccination guidelines recommend using
a basic vaccination scheme: primary vaccination and sub-
sequent revaccination in ayear[4, 10, 11, 14, 25]. The same
vaccination scheme of cats was used in our study, which
proved its effectiveness for Carnifel PCH vaccination.
The vaccine induced strong immunity and specific antibo-
dies to FPV, FHV and FCV at high titers after revaccination.

CONCLUSION

Based on the conducted studies, it was concluded
that the vaccine causes the development of an immune
response in cats against FPV, FCV and FHV 14 days post
double vaccination with a 21-day interval between the
doses. The duration of the immunity against these di-
seases is at least 12 months. When studying the dynamics
of FPV, FCV and FHV post-vaccination immunity strength
in kittens vaccinated with Carnifel PCH vaccine, its specific
effectiveness was proven. The results of serology by HI test
and VNT demonstrated strong immune response.

During the tests, it was shown that the developed vac-
cine has a good tolerability in kittens at 8-12 weeks of age.
Double vaccination of animals with a 21-day interval be-
tween the doses at a dose of 1.0 cm?® induces antibodies
to FCV, FHV and FPV in high titers. It was found that Car-
nifel PCH vaccine against FPV, FCV and FHV is safe, non-
reactogenic and potent and can be recommended for cats
to prevent these infections.

The risk of cat infection with infectious diseases is high
at any age, so it is important to understand the need for
immunization, which is a tool to keep the diseases under
control. Vaccination of even a single animal significantly
contributes to the prevention of infectious disease spread
in the feline population. The higher the percentage of vac-
cinated animals in a population, the lower the risk of epi-
zootics.
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