BETEPUHAPIA

UDC 619:616.98:579.852.11C5”1994 /2015

FEATURES OF SPECIFIC IMMUNITY FORMATION
IN CATTLE AFTER VACCINATION AGAINST
ANIMALS ANTHRAX WITH VACCINE OF UA-07

"ANTRAVAK" STRAIN

I. O. RUBLENKO, PhD in Veterinary
BilaTserkva National Agrarian University

V. G. SKRYPNYK, ScD in Veterinary

The State Scientific Research Institute of Laboratory Diagnostic and Veterinary

Sanitary Expertise

The results of comparison of titers of antibodies anthrax in the serum of cattle

immunized with a vaccine against anthrax strain of animals from Bacillus anthracis
UA-07 "Antravak" are presented in the paper. The vaccine causes a stimulating effects
in animals of all experimental groups, especially in the third, where the anthrax titers
of antibodies were the highest. The lowest indicators of antibodies were found in the
first group of animals. Indicators of the third group experimental animals blood serum
(Lim 1:40 -1:160) were significantly higher by 0,55 1g2 (Lim 1:80-1:160) from the
indicators in the first experimental group. The obtained results suggest the expediency
of application of the animals anthrax vaccine of UA-07 Bacillus anthracis "Antravak"

strain for cattle immunization.

Introduction. Anthrax is a zoonotic disease,
which has keeps being registered in different
areas of the world which signifies the constant
threat of the disease emergence and spread.

One of the current ways of increasing
efficiency of anthrax vaccines is applying
advanced technologies, protein engineer-
ing[1].However, among its disadvantages is
that fact the anthrax antigen is easily
destroyed by enzymes proteases [2].
Therefore, modern veterinary science faces
urgent problems of developing effective pre-
ventive measures in animals against anthrax.

ON-time vaccination with full coverage of
all livestock, animal revaccination of all
kinds,strict control over the gravesites rem-
nants of corpses after burning, observance and

enforcement of operating instructions during
improving actions in disadvantaged locations
makes the basis for anthrax prevention [3—4].
G. L Skadovsky received the primary mate-
rial in the laboratory of his own manor located
in our country and later on professor L. S.
Tsenkovskyy from the Kharkiv University pro-
duced the first vaccine for the vaccination
from it. Thus, the first vaccinations were car-
ried out by the local doctor of veterinary med-
icine P. V. Voznesensky (1333 sheep owned by
Skadovsky G. L. were vaccinated). Having
examined the immune system of 30 vaccinated
and 10 unvaccinated sheep there was record-
ed:«On the basis of foregoing, the Commission
made completely sure, that the vaccine pre-
pared by Professor Tsenkovsky, protect sheep
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against infecting with natural contagion of
anthrax».The Decree of the Ministry of
Internal Affairs committee’s meeting allowed
the vaccination against anthrax in Kherson,
Kharkivand Ekaterinoslav provinces and there
was developed the draft of «Rules on produc-
tion of sheep anthrax vaccines» [5].

Since then and during Ukraine indepen-
dence there has been developed a number of
vaccines against anthrax in animals, but only
two preparations are industrially manufactured
foranthrax prevention: “The live vaccine against
anthrax in animals from K-79Z strain», «The
live spore vaccine against anthrax in animals
from the “SB” strain (dry, liquid, preserved [6].
The vaccine is considered effective, when after
its introduction develops the long protection
against the given pathogen. Vaccines are consid-
ered to be efficient if they meet the require-
ments on quality control methods against
anthrax spore vaccine [7-9], i.e. immunogenic-
ity (tostimulate a sufficient protective response),
safety (incidence of adverse reactions) and epi-
demiological efficacy (disease decrease among
the vaccinated animals) [10-11].

Thus, despite developing a large number
of vaccines against animals anthrax, there is
still a significant problem of obtaining the
optimum vaccine, that would meet the
requirements of scientists and stop the dis-
ease outbreaks [12]. A large number of per-
manently disadvantaged areas in our coun-
try makes a potential threat of epizootic and
epidemiological complications [13-14].

Therefore, understanding the necessity
of farm animals efficient vaccination, with
taking into consideration the historical
aspects and requirements of some current
Ukrainian legislation will result in minimal
losses of animals and costs.

The purpose and objectives of the study
is to determine the duration of immunity in
cattle after immunization with vaccine against
animals anthrax of UA-07 “Antravak” strain.

Materials and methods. The study was per-
formed on cattle at Kherson State institution
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biological factory, at the State Scientific Control
Institute of Microorganisms Biotechnology and
Strains (SSCIMBS), and at the Department of
Microbiology and Virology of Bila Tserkva
National Agrarian University (BNAU).

Animal vaccine against anthrax UA-07
Bacillus anthracis “Antravak” strain was pro-
duced by Kherson State institution biologi-
cal factory.

The research the animals were selected
and divided into groups by age: 3-6 months
old (group 1), 6-12 months old (2nd group)
and adults (over 12 months old) animals
(8rd group). The animals were vaccinated
subcutaneously with the doses recommend-
ed for vaccination of 3 to 6 months aged
animals — O,3sm3; over 6 months aged -
0,5sm>. Animals of the control groups were
injected subcutaneously instead of animal
anthrax vaccine of UA-07 Bacillus anthracis
“Antravak” strain with sterile saline in a vol-
ume corresponding to vaccine doses.

The cattle was injected in the middle third
portion of the neck with a syringe according
to aseptic requirements. The animals were
had been examined for 12 months afterwards
for 10 days after vaccination daily. The ani-
mal’s body temperature was controlled and
condition of the animal after vaccination was
within the physiological norm.

Serum antibody titers were determined by
the RHA method (using «Diagnosticum eryth-
rocyte antigen anthrax dry», (Kazakh Scientific
Center for Quarantine and Zoonotic
Diseases named after M. Aykimbaey,
Kazakhstan),according to the instructions),
before vaccination and 21 days, 3, 6 and 12
months after animals vaccination with anthrax
vaccine of UA-07 Bacillus anthracis’Antravak”
strain. The serological tests evaluation was per-
formed by Lyarski's method (1980) [15].

Results and discussion. The research
results are presented in Figure 1. The figure
analysis shows that serum anthrax antibodies
were found the remains in the range of 1:10 to
1:40 prior to cattle vaccination against anthrax
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with UA-07 Bacillus anthracis “Antravak”
strain.In the first group cattle (Fig. 1) antibody
titers were 1:10, in the second — 1:10 — 1:20, in
the third — 1:20. It should be noted, that the
first group of control animals titer indicators
were 1:10 (G=10,0), in the second 1:10 — 1:20
(G =16,82), in the third 1:20 (G=20,0).

A significant increase (p <0.001) in average
of geometric parameters (G) titers and concen-
tration of antibody titers was revealed in the
serum of all animal research groups 21 days
later: in the first experimental group logo
increased from 3,32 to 8,32 £ 0,22 (Lim 1:160 —
1:640), in the second — from 4,32 to 8,45+ 0,12
(Lim 1:320 - 1:640), and in the third - from
4,32 to 8,59 + 0,14 (Lim 1:320 - 1:640).There
was noted the decrease in titers to lg2 1,66+0,95
In the blood serum in the third control animal
group, but in the first and second groups the
titers were not found. The indicators in the
third animal group were significantly higher
than those in the first and second groups.

The titers tend to decrease 3 months
after vaccination in the first experimental
group animals serum by 0,14 1gg, by 0.13 - in
the other (Fig. 2) and by 0.09 logg in the
third group of animals as compared with
those obtained after 21 days of the immuni-

1 I

zation, but all indicators were significantly
higher (p <0.001) compared with those
obtained before the animal vaccination.

In the control group animal serum the
antibody titers were missing and subsequent-
ly were not detected. Indicators in the third
group of animals were significantly higher
than those in the first and second groups.

According to the study, 6 months after
vaccination antibody titers decreased in all
experimental groups animals.Antibody titers
of the first group ranged 1:160-1:320 (G =
215,34) in animal serum which was signifi-
cantly higher from indicators before the vac-
cination, but were not significantly lower (by
0,43 lg2) of the indicators, obtained after 3
months after vaccination.Indicators of the
second experimental group animals signifi-
cantly (p<0.05) decreased by 0,5 lgg as com-
pared to the previous data, but also remained
significantly (p <0.001) higher as compared
with indicators, obtained before the animals
vaccination.The indicators of antibody titers
in the third experimental group animals
ranged 1:160-1:320 (G = 109,63). They were
significantly (p <0.05) lower than the previous
data at 0,37 1g2, but remained significantly
higher as compared with the original data (p

one year after vaccination ﬁ

6 months after vaccination W

3 months after vaccination ﬁ

21 days after vaccination

Before immunization

B Indicators of titers anthrax antibodies in the serum of cattle

Fig. 1. Dynamics of average geometrical indicators antibody titers in serum in first group
animals, vaccinated with anthrax UA-07 Bacillus anthracis " Antravak” strain
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one year after vaccination ﬁ

6 months after vaccination

3 months after vaccination

21 days after vaccination

Before immunization

@ Indicators of titers anthrax antibodies in the serum of cattle

Fig. 2. Dynamics of average geometrical indicators antibody titers in serum in the second group
animals, vaccinated against anthrax UA-07 Bacillus anthracis "Antravak” strain.

<0.001). Indicators of the third group animals
were significantly higher than those in the
first and the second groups.Later on, a year
after vaccination, the anthrax antibody titers
of animals in the research groups kept declin-
ing: in the first group - to 6,32 + 0,22 1gg (Lim
1:40 - 1:80),in the second - to 6,45 £ 0 12 ng
(Lim 1:320 - 1:640),in the third (Fig. 3) - to
6,77 +0,16 1g9 (Lim 1:80 - 1:160).

It should be noted that the indicators of
blood serum of the third experimental group
animals (Lim 1:40 - 1:160) were significantly
higher by 0,55 Igg (Lim 1: 80 - 1: 160) from
those in the first experimental group.

1 I

Comparison of anthrax antibodies level in
the serum of the cattle immunized with a vac-
cine against anthrax of UA-07 Bacillus
anthracis “Antravak” strain indicates that the
vaccine caused significantly higher formation
of antibodies in the third group animals.

Conclusions

The research has found that the vaccine
against anthrax of UA-07 Bacillus anthracis
“Antravak” strain resulted in synthesis of
anthrax antibodies in the cattle serum,
especially in the third group. The indica-
tors of antibodies in the first, the youngest,
group were the lowest.Thus, the research

| |
1 year after vaccination ﬁ

6 months after vaccination ﬁ

3 months after vaccination ﬁ

21 days after vaccination

Before immunization

. 0 .. I 6
@ Indicators of titers antl%rax antibodies in the serum of cattle
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Fig. 3. Dynamics of average geometrical indicators of antibody titers in serum in the third group
animals, vaccinated against anthrax with UA-07 Bacillus anthracis "Antravak” strain.
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results suggest the expediency of the vac-
cine application against anthrax of UA-(07
Bacillus anthracis “Antravak” strain for cat-
tle immunization.

Prospect for further research is to study the
duration of immunity in other animal classes
owing to vaccination of animals against anthrax
of UA-07 Bacillus anthracis “Antravak” strain.
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AHOTALIA

L. O. Pybaenxo, B. I. Cxpunnux. Ocobrusocmi
dopmysanns cneyudiunozo imynimemy y GeauKoi
poeamoi xy0obu nicas 8axUUNAYTl 8aKUUNOI0 Npomu
cubipxu meapurn i3 wmamy UA-07 «Anwmpasax» //
bipecypcu i npugoaoxopucmyeanm. - 2016. - 8§,

o5-6. - C.67-71.

Hagsedeno pesyrvmamu nopisHanms noxasnuie
MUmpie nPomuUcUOIPKoOsUX aHmMUmin'y cuposamuyi Kpost
seauKol pozamoi xyo0obu, BAKYUNOBANOL BAKUUNON
npomu cubipxu meapur 13 wmamy Bacillus anthracis
UA-07 «Avwmpasar». T1oxasano, wo 6axyuna BUKIUKae
CMUMPAI0BANBHY 0110 8 MEAPUN YCIX QOCLIOHUX 2PYN, U0
BUABAAEMACA, ) NIOBUWEHIL MUMPIE NPOMU CUDIPKOBUX
awmumin. Ompumani pesysvmamu  ceiduamv npo
QoYIABHICMY 3ACTMOCY8ANNA  BAKUUNU NPOMU CUBIPKU
meapun. 3 wmamy Bacillus anthracis UA-07
«Anmpasar» 018 6aKYUNAYTT 6eAuKol poeamoi xyooou.

AHHOTALUNA

H. A. Pyoaenxo, B. I. Cxpunnux . Ocoberrocmu
popmuposarus, cneyudureckozo uMMyHUmena y Kpyn-
HO020 P02aMO20 CKOMA NOCAL BAKUUHAUUU BAKUUHOL
NPOMUE  CUBUPCKOU A3EVL ICUBOMNBIX U3 UMAMMA
UA-07 «Awmpasax» //Buopecypcvt u npupodononsso-
sanue. — 2016. — 8, No5—6. — C.67 -71.

THoxaszanwe pesyavmamol chasrenus, noxasameneit
MUMPos NPoMUBOCUOUPEAIEEHHBIX AHMUMER 8 CHLBO-
pomxe Kposu xpynmozo poeamozo cxoma 6aKYUHUPO-
BAMHO020 BAKUUHOU NPOMUE CUOUPCKOU A36L HCUBOM-
nox  us  wmamma  Bacillus  anthracis  UA-07
«Anmpasarx». Yemanoeaeno, wmo 6axuuna 8u3ui6aem
cmuMmyaupyrouee 0elcmeue y HeusommsLx 6cex UccAeoo-
BAMENCKUX 2PYNN, 0CODEHHO 8 MPEMbEtl, WO NPOABAs-
J0CL NOGBLUEHUEM MUMPO8 NPOMUBOCUOUPEAZBEHHDBIX
anmumen.
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