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SUMMARY

Despite all the efforts made, the issue of rabies in the world does not lose its relevance. As an acute endemic infection, it poses a considerable danger to both animals
and humans. The leading role in the transmission of rabies to humans belongs to diseased dogs; stray animals can be potential sources of rabies agent, which increases
the risk of transmitting a deadly virus to humans. Rabies prevention in dogs around the world is carried out by counting the number of these animals, their mandatory
routine immunization and evaluating the effectiveness of vaccination against the accumulation of rabies virus-neutralizing antibodies. Inactivated vaccines based on
different viral strains formulated with a wide range of adjuvants are used to induce a protective level of humoral immunity against rabies in dogs (> 0.5 IU/cm?), which
allows vaccines with high safety and effectiveness for the target animal species to be obtained. The article presents the results of the study of humoral immunity in
20non-pedigree dogs 21 days after the administration of rabies inactivated vaccines based on culture rabies virus from ARRIAH strain formulated with various adjuvants.
The presented rabies vaccines formulated with oil adjuvant Montanide ISA 70 VG and gel adjuvant Montanide GEL 01 were innocuous and safe and induced strong
immunity in all vaccinated animals. The vaccine formulated with Montanide ISA 70VG adjuvant in case of a single administration in the dose of 1.0 cm? induces formation
of rabies virus-neutralizing antibodies in the level of 2.4 times higher than the vaccine formulated with Montanide GEL 01 adjuvant. The highest levels of rabies antibodies
in dogs were 48.1 + 3.7 and 28.3 £ 1.5 [U/cm® and were observed with the use of rabies inactivated emulsion vaccine in the doses of 3.0 and 1.0 cm?® respectively.
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PE3IOME

HecmoTpA Ha Bce npunaraemble ycunus, npobnema GeLueHCTBa B MUPe He TepseT (BOeit aKTyanbHOCTY. IBRAACH 0CTPOIA NPUPOSHO-0YaroBoi MHeKLMell, peacTaBnsa-
€T OrPOMHYH0 0NacHOCTb KaK ANA XKIBOTHbIX, Tak 11 ANA yenoBeka. BeayLuas ponb B npouecce nepesaun Bupyca belueHcTBa YenoBeKy NpuHanexuT 3abonesLunm co-
6akam, 6e3HaA30pHbIe KMBOTHbIE MOrYT ObITb NOTEHLMANbHBIMYU UCTOYHUKAMIN BO3OYAUTENA GeLLIeHCTBa, 4TO MOBbILLAET PUCK Nepeayn CMepTebHO 0NacHoro Bupyca
yenoseky. [lpogunakTuka beLeHcTBa cpean cobak BO BceM MUpe 0CyLLeCTBAAETCA MyTeM yueTa YNCIeHHOCTI STOr0 BUAA XKMBOTHBIX, X 0043aTenbHOI perynapHoii
UMMYHI33LIUM 1 OLHKM SOGEKTUBHOCTY BaKLMHALIMM NO YPOBHIO HAKONNEHWA aHTUPAOUUecKuX BUPYCHeIATPanu3ytoLLux anTuTen. [ina dopMmupoBaHIa 3aLuuTHOro
YPOBHSA TYMOPaNbHOro UMMyHHTETa Y cobak npoTus belweHcTBa (= 0,5 ME/cM®) npuMeHsT MHAKTUBMPOBAHHbIE BaKLMHbI, NONTyYeHHble Ha OCHOBE Pa3NINUHbIX
LUTAMMOB BMPY(Ca CMCMOMb30BaHIEM LLUMPOKOTO CMIeKTPa albKBAHTOB, YT NO3BOMAET N0AYYaTb BaKLIAHbI ¢ BbICOK/MM NOKa3aTenamy 6e3onacHocTin u3ddeKTuBHOCT!
[N LieneBbIX BUL0B XUBOTHbIX. B cTaTbe NpecTaBneHbl pe3ynbraTbl MCCe[0BaHMA ryMOpaNbHOro MMyHuTeTa y 20 6ecnopoaHbix cobak Ha 21 cyT nocne BBesieHUA
QHTVPabUYeCKNX HAKTMBUPOBAHHBIX BAKLIAH U3 KyNbTypanbHOro BUpyca belueHcTBa wramma «BHUNU3M¥» cnpumeHeHrem pasnnyHbix agbioBaHToB. llpeacTaBneH-
Hble BaKLMHbI NPOTVB BeLLeHCTBa, M3roToBEHHbIE C UCN0Nb30BaHKEM MACcAHOrO abloBaTa Montanide ISA 70 VG u reneBoro agbloBanTa Montanide GEL 01, 6binu
ABUPYNEHTHbIMI, 6€3BPEAHbIMU 1 MHAYLMPOBANM HANPAXEHHbI IMMYHITET Y BCeX NPUBUTBIX XUBOTHBIX. BaKLMHa Ha 0cHOBe afybloaHTa Montanide ISA 70 VG
MU OHOKPaTHOM BBeAeHIM B fo3e 1,0 cM? cnoco6CcTBYeT BbIpaboTke BUPYCHEATPaNU3YIOLMX aHTUPABUUECKX aHTUTEN B 2,4 paa BbilLe MO CPaBHEHMHO C Npe-
1apatom, NoyYeHHbIM C UCMONb30BaHKMeM afbloaHTa Montanide GEL 01. Haubonee Bbicokue TuTpbI aHTUTEN NpoTuB belueHcTBa y cobak coctagnanu 48,1 + 3,7
28,3 % 1,5 ME/cM* 1 6binu 0TMeYeHbI Npyt UCMONb30BaHMM aHTUPA61IUECKOii HAKTUBUPOBAHHOI IMYNbCAOHHOI BaKLMHbI B 103aX 3,0 11 1,0 cM® COOTBETCTBEHHO.

KnioueBble cnoBa: 6elweHCTBO, MHAKTUBMPOBAHHAA BaKLMHA MPOTUB GelLeHCTBA, TyMOPabHbIiA UIMMYHUTET, aHTUpabuueckine BUpYCHeATpanu3ytowme
aHTUTeNa, cobaKu.

[ina untuposaunua: banawos A. H., loponus M. W., bopucos A. B., JlozoBoii [l A., Muxanuiwut [. B., Crapukos B. A. U3yueHne rymopanbHoro uMmyHuTeTa
06aK Mp1 MCNONb30BaHIM AHTUPABUYECKUX NHAKTUBMPOBAHHbBIX BaKLIH, 3TOTOBAEHHBIX C NpUMeHeHUeM agbtoBaHToB Montanide ISA 70 VG u GEL 01.
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INTRODUCTION

Rabies is a major viral disease of humans and animals
and also one of the most dangerous zoonoses, causing
lesions of the central nervous system, encephalomyelitis,
and paralysis with inevitable lethal outcome. The agent
belongs to the order Mononegavirales,family Rhabdoviridae,
genus Lyssavirus, species Rabies lyssavirus [1].

Rabies is a world-wide problem, to which international
organizations (WHO, OIE, FAO, GARC) and veterinary services
of many countries pay special attention [2, 3]. The disease
leads to significant costs associated with animal mortality,
management of outbreak consequences, preventive
and quarantine measures, management of wild animal
population, catching of stray cats and dogs and diagnostic
testing [4, 5]. Itis estimated that the annual global economic
loss from rabies is more than $8.6 billion [6].

The virus spreads easily, so the disease can become
an epizootic. A large number of natural foci of rabies
is mainly maintained due to wild animals, though the
pathogen is also transmitted to domestic animals, and
this fact requires increased attention because of their
close proximity to humans [7]. It is considered that the
leading role in the process of rabies virus transmission to
humans belongs to diseased dogs because of their high
sensitivity to the virus as well as a number of biological
and ecological features peculiar to them (tendency to
form packs, ability to move considerable distances, etc.).
Most cases of rabies transmission from dogs to humans are
associated with viral saliva getting into wounds inflicted
by bites [4, 8]. Currently, more than half of the population
of the Russian Federation has companion animals. At the
same time, the problem of free-roaming dogs is acute, and
their packs have become common in cities, towns and

settlements [7, 9]. They may be potential sources of the
rabies agent, which increases the risk of transmitting the
deadly virus to humans.

Rabies prevention in dogs worldwide is carried out by
taking into account the number of this animal species,
its mandatory routine immunization, and by assessing
the effectiveness of vaccination against the level of
accumulation of rabies virus-neutralizing antibodies (VNA).
To induce a protective level of humoral immunity in dogs
against rabies (> 0.5 ME/cm?) [2], inactivated vaccines
obtained from different rabies virus strains and formulated
with a wide range of adjuvants are used, which allows to
obtain vaccines with high safety and efficiency indicators
for target animal species [2, 5,9, 10, 11].

The aim of this work was to study the possibility of
protecting dogs from rabies through the use of rabies
inactivated vaccines based on “ARRIAH" strain of rabies
virus and formulated with Montanide ISA 70VG and GEL 01
adjuvants.

MATERIALS AND METHODS

Vaccines. Experimental batches of rabies inactivated
vaccines were made based on “ARRIAH" rabies virus strain,
reproduced in suspension cell line from the Syrian baby
hamster kidney (BHK-21). Rabies virus was inactivated
with aminoethylethylenimine (AEEI) solution. The suspen-
sion of the inactivated antigen was purified from ballast
proteins by simple sedimentation. To enhance immune
response, vaccines were formulated with Montanide ISA
70 VG oil adjuvant, consisting of mineral oil and non-ionic
emulsifier, and Montanide GEL 01 gel adjuvant, based
on highly purified finely dispersed sodium polyacrylate
(SEPPIC, France) (Table 1).

VETERINARY SCIENCE TODAY, MARCH Ne1 (32) 2020 | BETEPUHAPUA CETO[IHA, MAPT Ne1 (32) 2020



ORIGINAL ARTICLES | ANIMAL RABIES OPUTUHATBHBIE CTATbY | BELIEHCTBO XUBOTHbIX

Laboratory animals. We used thirty non-pedigree dogs
weighing 10-15 kg, and twenty white mice weighing
10-12g.

All tests on animals were conducted in strict accordance
with the Interstate Standards for the keeping and care of
laboratory animals GOST 33216-2014 and GOST 33215-
2014, adopted by the Interstate Council for Standardization,
Metrology and Certification, as well as the requirements of
Directive 2010/63/EU of the European Parliament and of
the Council of the European Union of 22 September 2010
on the protection of animals used for scientific purposes.

Immunization of animals. For the purposes of the
research, all dogs were divided into 6 groups per 5
animals, the vaccines were administered by intramuscular
route. The following animals were immunized with rabies
inactivated adsorbed vaccine: animals of group 1 (No. 1-5)
were immunized with a single undiluted dose of 1.0 cm?,
animals of group 2 (No.6-10) — at a dose of 3.0 cm?, animals
of group 3 (No. 11-15) — twice at a dose of 1.0 cm?® with
inoculation interval of 7 days. Rabies emulsion vaccine was
administered to dogs of group 4 (No. 16-20) a single time
at a dose of 1.0 cm?, group 5 (No. 21-25) - at a dose of
3.0 cm?, group 6 (No. 26-30) - twice at a dose of 1.0 cm?
with an interval between inoculations of 7 days (Table 2).

Evaluation of innocuity of rabies virus antigen in cell
culture. The innocuity of the inactivated rabies virus
suspension was controlled by inoculation into the
monolayer continuous BHK-21 cell line during three
consecutive passages using rabies immunoglobulin G
labeled with FITC. As a positive control, we used a freeze-
dried suspension of non-inactivated rabies virus of "ARRIAH”
strain with infectivity titer of 7.00 Ig TCID50/cm?. A freeze-
dried suspension of inactivated rabies virus served as
negative control. The material was considered avirulent if
no fluorescent glow specific to rabies virus was detected
in any of the three consecutive passages [2].

Evaluation of safety of rabies inactivated vaccines on white
mice. Before administration to white mice, the emulsion
vaccine against rabies was destroyed up to the isolation of
the antigenic phase. For this purpose, the preparation was
triply frozen and thawed, and then centrifuged for 30 min
at 7000 g (rotor diameter - 6 cm, speed - 10,000 rpm).
The process resulted in the sedimentation of the antigen
at the bottom of the tube, which was used for testing by
intracerebral injection of 0.03 cm? to ten white mice.

The adsorbed vaccine was diluted 4-fold by the saline
solution and the resulting suspension was injected intra-
cerebrally per 0.03 cm? to ten mice [2].

The animals were observed for 21 days. The vaccine
was considered safe if all vaccinated animals remained
clinically healthy during the whole period of observation,
without rabies signs [2].

Testing of safety of the vaccine on dogs. For the analysis
of the vaccines for safety, ten animals from groups 2
and 5 (No. 6-10 - for adsorbed vaccine, No. 21-25 - for
emulsion vaccine) were administered a triple dose of the
vaccine into neck muscles (3.0 cm? each). The safety of
the re-administration of a single dose of these vaccines
into neck muscles at a 7-day interval was also assessed
in 10 dogs of groups 3 and 6 (No. 11-15 - for adsorbed
vaccine, No. 26-30 - for emulsion vaccine). The clinical
condition of the animals was observed for 14 days. The
vaccine was considered safe on condition that all dogs
remained clinically healthy at the end of the observation
period, without necrosis in the inoculation area.

Table 1
Rabies inactivated vaccines for dogs made of ARRIAH strain of rabies
virus formulated with different adjuvants

Ta6nuua 1

AHTupabuyeckue NHAKTUBMPOBaHHbIE BaKLMHbI AN c0baK,
M3roToBJ/IeHHbIe Ha ocHoBe WTamma «BHUU3XK» Bupyca 6eweHcTBa
CNpUMeHeH1eM pa3HbIX afiblOBaHTOB

. : Adjuvant/ .
Type of vaccine Adjuvant antigen ratio Type of emulsion
1 nactivated 1\ anide GELOT 10/90 -
adsorbed
| nedivated oy ide 15A70 70130 W0
emulsion

W/0 — water-in-oil (inverse emulsion).

Determination of the number of rabies virus-neutralizing
antibodies (VNA). Evaluation of strength of post-
vaccination humoral rabies immunity in dogs 21 days after
vaccination was carried out by analysis of sera taken from
animals No. 1-5, 16-30 in neutralization reaction (FAVN
modification) with the use of monolayer cell line BHK-21
according to the OIE recommendations on rabies [2]. Each
serum was tested in triplicate.

Statistical data processing consisted in determination
of arithmetic mean values of rabies antibody titer and
reliability of statistical difference between the mean values
according to Student-Fisher method [12].

RESULTS AND DISCUSSION

At the first stage of the study the innocuity of the
obtained rabies virus antigen of “ARRIAH" strain in the
monolayer cell line BHK-21 was evaluated. As a result of
the analysis, no fluorescent glow specific to rabies virus
was detected in any of the three consecutive passages,
which indicated the complete inactivation of the virus.

At the second stage, two proposed vaccines were
tested for innocuity in 20 white mice and safety in 20 dogs
(Nos. 6-15, 21-30). According to the results of the analysis,
the produced vaccines were found to be innocuous and safe,
since all immunized animals remained clinically healthy

Table 2
Immunization of dogs with rabies inactivated vaccines based on ARRIAH strain
of rabies virus formulated with different adjuvants

Ta6nuua 2
UmmyHu3auus cobak aHTUpabuyeckumm HaKTMBUPOBaHHBIMU BaKLMHaMM
Ha ocHoBe wramma «BHUN3XK» Bupyca 6eweHcTBa u pa3HbIX aibloBaHTOB

Vacclne characteristics Inoculation dose,
Group No. 3
"

1.0
2 6-10 inactivated |\ ianide GELOT 30
adsorbed
3 11-15 1.0+1.0
4 16-20 1.0
inactivated Montanide
g 21-25 emulsion ISA70VG 30
6 26-30 1.0+ 1.0
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Table 3

Evaluation of level of post-vaccination humoral immunity against rabies in dogs by
FAVN after administration of rabies inactivated vaccines formulated with different
adjuvants (n . =3,p<0.005)

of tests

Tabnuua 3

OueHKa cTeneHn NoCTBaKLMHANbHOr0 ryMOpanbHOro UMMYHUTETa Y c06aK NpoTUB
6ewencraa B FAVN nocne BBefieHnA aHTMpabuyecknX MHAKTUBUPOBAHHbIX
BaKLUVH C NpUMeHeH1eM pa3HbIX aiblOBaHTOB (N =3,p<0,005)

UCCnesioBaHMmii

Vaccine characteristics . Titer of rabies VNA 21
Group Inoculation Animal N t o
No . dose. cm? nimal No. | days after vaccination,
: type adjuvant / IU/cm?
1 134 +12
2 135 £ 0.8
1 inactivated | Montanide 10 3 103 £ 09
adsorbed GELO1 ' 4 109 + 15
5 109 + 1.7
M=+m 11.8 £ 1.5
16 296 + 1.7
17 286 + 1.4
inactivated | Montanide 18 274 £15
4 . 1.0
emulsion ISA70VG 19 298 + 15
20 263 £1.6
M=m 283 + 1.5
21 $34+28
22 523 +39
inactivated | Montanide 3 508 £3.6
> lsion | ISA70VG 30
emuision 2% 485 +37
25 456 +£3.9
M+m 48.1 £3.7
26 175 + 0.8
27 155 +1.5
inactivated | Montanide 28 149 14
6 . 1.0 +1.0
emulsion ISA70VG 29 172 + 0.8
30 16.9 + 0.8
M+m 16.4 = 1.1

during the whole period of observation, without signs of

rabies and without tissue necrosis at the injection site.

The next stage of the study was devoted to studying
post-vaccination humoral immunity in 20 dogs after
administration of rabies vaccines based on “ARRIAH"
strain of rabies virus and formulated with Montanide ISA
70 VG and Montanide GEL 01 adjuvants. The animals of
four groups were immunized according to the scheme
presented in Table 2. Before and 21 days after vaccination,
blood was taken from dogs and serums were tested by
neutralization test (FAVN modification) [2]. It was found
that prior to vaccination, the serum did not contain

antibodies against rabies virus.

Data in Table 3 and Figures 1-4 show that VNA
titers in the animals of group 1 vaccinated with rabies
inactivated adsorbed vaccine formulated with Montanide
GEL 01 adjuvant once at a dose of 1.0 cm?, averaged
11.8 £ 1.5 ME/cm?3. This value is 2.4 times lower than that
of group 4 where dogs were immunized once at a dose
of 1.0 cm? with Montanide ISA 70 VG adjuvant and the
antibodies against rabies virus were 28.3 + 1.5 [U/cm?.
Given that the level of humoral immunity in dogs
vaccinated with the emulsion vaccine is higher than in
the case of the adsorbed vaccine, further studies were
conducted with a vaccine formulated with Montanide
ISA 70 VG adjuvant, and the dose was increased three
times, and the animals were vaccinated twice at a dose of
1.0 cm?at 7-day intervals. Thus, in animals of group 5 which
were administered the emulsion vaccine once at a dose of
3.0 cm?, VNA titers stood at 48.1 + 3.7 ME/cm?®, which was
4.1 and 2.4 times higher than in animals of groups 1 and
4 respectively. VNA titers in dogs of group 6 which were
vaccinated with this preparation twice per 1.0 cm?, were
on average 16.4 + 1.1 [lU/cm?, which was 1.4 times higher
than in animals of group 1.

As a result of the comparative analysis of the obtained
data, it was established that the rabies inactivated emulsion
vaccine formulated with Montanide ISA 70 VG adjuvant
stimulated the formation of a stronger humoral immunity
in comparison with the adsorbed vaccine formulated with
Montanide GEL 01 adjuvant. Thus, in the group of animals
immunized with the emulsion vaccine a single time ata dose
of 1.0 cm?, the VNA titer was 1.7 times higher compared to
the data for adsorbed vaccine.The level of rabies antibodies
in dogs immunized with emulsion vaccine once at a dose of
3.0 cm®and twice at a dose of 1.0 cm®was 4.1 and 1.4 times
higher respectively compared to animals vaccinated with
the adsorbed vaccine.

Comparing average values of rabies antibodies titers
in dogs 21 days after vaccination with emulsion vaccine
at different doses, it was found that the highest level of
VNA was achieved with a single administration of the
preparation at a dose of 3.0 cm?®(48.1 + 3.7 [U/cm?).

A single administration of the rabies vaccine to dogs at
a dose of 1.0 cm?® and a double administration at a dose of
1.0 cm? 21 days after immunization induced accumulation
of VNA in titers of 28.3 £ 1.5 and 16.4 + 1.1 I[U/cm3, which
is 2.4 and 2.9 times lower in comparison with a single
administration of the above-mentioned vaccine at a
dose of 3.0 cm®. It should be noted that during the whole
period of observation (21 days) the condition of all animals
vaccinated with the presented vaccines at different doses
was satisfactory.

As a result of the conducted studies, it was found
that the developed rabies inactivated vaccines based on

“ARRIAH" strain of rabies virus formulated with Montanide

ISA 70 VG and Montanide GEL 01 adjuvants 21 days
after the administration induced protective level of
antibodies in dogs (above 0.5 IU/cm?) and thus met the OIE
requirements for immunogenicity [2]. At the same time
the highest levels of humoral immunity in dogs against
rabies of 48.1 + 3.7 and 28.3 + 1.5 [U/cm? were observed
when using rabies inactivated emulsion vaccine at doses
of 3.0 and 1.0 cm? respectively.

CONCLUSION

The immunobiological properties of two rabies
inactivated vaccines based on “ARRIAH” strain of rabies
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1 2 3 4 5

Titer of antibodies against rabies virus, IU/cm3

No. of animal

Fig. 1. Humoral immunity in dogs 21 days after single
administration of anti-rabies inactivated adsorbed vaccine
based on Montanide GEL 01 adjuvant at a dose of 1.0 cm’
(according to the FAVN data)

Puc. 1. [ymopanbHeil ummyHumem y cobak Ha 21 cym
nocsie 00HOKpamHo20 8sedeHus aHmupabuyeckol
UHAKMUBUPOBAHHOU cOpbUPOBAHHOU 8AKYUHbI Ha OCHOBE
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1 2 3 4 5

Titer of antibodies against rabies virus, IU/cm3

No. of animal

Fig. 2. Humoral immunity in dogs 21 days after single
administration of anti-rabies inactivated emulsion vaccine
based on Montanide ISA 70 VG adjuvant at a dose of 1.0 cm®
(according to the FAVN data)

Puc. 2. [ymopansHeiti ummyHumem y cobak Ha 21 cym nocne
00HOKPAMHO20 88e0eHUs aHMupabuyeckol UHAKMUBUpOB8aHHOU
3MYJIbCUOHHOU BAKYUHbI HA OCHOBe a0bo8aHmMa

adwstosaHma Montanide GEL 01 8 0o3e 1,0 cm? (no daHHbiMm FAVN) Montanide ISA 70 VG 8 0o3e 1,0 cm? (no 0aHHeIM FAVN)

60/
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Titer of antibodies against rabies virus, IU/cm3

1 2 3 4 5

No. of animal

Fig. 3. Humoral immunity in dogs 21 days after single
administration of anti-rabies inactivated emulsion vaccine
based on Montanide ISA 70 VG adjuvant at a dose of 3.0 cm?
(according to the FAVN data)

Puc. 3. [ymopaneHsit ummyHumem y cobak Ha 21 cym noce

17,5

17

16,5

16

15,5

Titer of antibodies against rabies virus, IU/cm3

No. of animal

Fig. 4. Humoral immunity in dogs 21 days after double administration
of anti-rabies inactivated emulsion vaccine based on Montanide
ISA 70 VG adjuvant at a dose of 1.0 cm? at 7-day interval
(according to the FAVN data)

Puc. 4. [ymopaneHeit ummyHumem y cobak Ha 21 cym nocse

OaHOKmeHO?O ssedeHus GHmUpa6U'~JECKOCI UHGKmUGUpOBGHHOLj DepramHozo ssedeHus GHmUpG6UHeCKOU UHGKmUBUpOGGHHOCI

3MYJIbCUOHHOU B8AKYUHbI HG 0CHOBe advtosaHma Montanide
ISA 70 VG 8 0o3e 3,0 cm? (no 0aHHeiMm FAVN)

virus were studied using Montanide ISA 70 VG and
Montanide GEL 01 adjuvants.

When tested on white mice and dogs, it was found that
the obtained vaccines were safe.

Humoral immunity was assessed in 20 non-pedigree
dogs 21 days after the administration of the developed
vaccines at different doses. It was found that the developed
rabies inactivated vaccines stimulated the formation of
protective level of antibodies in dogs and met the OIE
requirements for immunogenicity.

It was found that the highest levels of humoral
immunity in dogs against rabies 21 days post-vaccination
were 48.1 + 3.7 and 28.3 + 1.5 [U/cm® and were observed
when using rabies inactivated emulsion vaccine at doses
of 3.0 and 1.0 cm? respectively. The vaccine formulated

3MY/IbCUOHHOU BAKYUHbI C NpUMeHeHUem advlosaHma Montanide
ISA 70 VG no 1,0 cm? c uHmepesanom 7 cym (no 0aHHeim FAVN)

with Montanide ISA 70 VG oil adjuvant at a single
administration of a dose of 1.0 cm? contributed to the
formation of rabies VNA at the level 2.4 times higher
compared to the vaccine formulated with Montanide
GEL 01 adjuvant.
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banawos AHapei HukonaeBu4, Beaywmn TexHONoOr
nabopatopun npodunaktukn awypa Oy «BHUN3XK»,
r. Bnagumup, Poccus.

NopoHunH Makcum UropeBuy, KaHanaaT 6MONornyecknx Hayk,
CTapLUNiA HayYHbIN COTPYAHUK NabopaTopun NpodrnakTukm
awypa OrbY «BHUW3X», r. Bnagumunp, Poccna.

Bopucoe Anekcein BanepbeBuy, KaHAnaaT BETEPUHAPHDIX HAYK,
BEAYLWMIA HayuHbIi COTPYAHWK nabopatopumn npopunakTukm
awypa OIBY «BHUWM3X», r. Bnagnmup, Poccus.

Jlozosoit mutpuii AHaTONbEBNY, AOKTOP BETEPUHAPHbIX
HayK, AOLeHT, 3amecTutenb Aupektopa no HUP n passutuio
OrBY «BHUW3X», r. Bnagumup, Poccusa.

Muxanuwmnx imutpuin BanepbeBny, KaHaNAAT BETEPUHAPHbIX
HayK, 3aBegylowunin nabopatopuein NnpodunakTuky suypa
OrBY «<BHUN3X», r. Bnagumup, Poccua.

Crapukos Bauecnae AnekceeBn4, KaHanaT BETEPUHAPHbIX

HayK, BeflyLL1iA Hay4Hbl COTPYAHMK labopaToprn NpodrnakTukm
awypa OrbY «BHUM3X», r. Bnagnmup, Poccua.

VETERINARY SCIENCE TODAY, MARCH Ne1 (32) 2020 | BETEPUHAPUA CETO[IHA, MAPT Ne1 (32) 2020



