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Abstract. The expansion of zones with the cattle withouitbnicellosis immunity in healthy areas increases
the risk of cattle infection from neighboring infed regions and states. There is an urgent problem
developing the anti-brucellosis immunity in the idattle. The initial full-dose vaccination withé vaccine
from strainB. abortus 824s fraught with post-vaccination abortion. Thedstis aimed at the exploration of
the immune response and immunity in cows vaccinagainst brucellosis according to different schemes
with small doses of vaccines fraBn abortusstrains 19 and 82. The results of the experimemived that the
small-dose revaccination with a vaccine from st&énis the most promising, because without any htarm
the formed immunity, the problem associated withrsactogenicity and agglutinogenicity of the vaedaian

be solved. In addition, a ten-time reduction in ¥lecine dose can reduce vaccine production volands

decrease financial expenses of the farmers.

1 Introduction

The scientifically-based system of special prewenti
measures against cattle brucellosis was developtta
end of the 20th century by several research inettuhe
Federal Center for Toxicological, Radiation and
Biological Safety in Kazan; the Institute of Expeental
Veterinary Medicine of Siberia and the Far Eag; Mfi-
Russian Research Institute of Brucellosis and Ahima
Tuberculosis, which made it possible to radicattprove
the epizootic brucellosis-related situation in Raissnd
classify this disease as a controlled infection.

First of all, it was possible due to the strictesthle of
specific preventive measures with the use of thi an
brucellosis vaccine made from B. abortus 82 striama
result, the number of infected areas was sharplyaed,

infection because of neighboring infected terrésri
whose farming business is closely related. This
circumstance justifies the need for further specifi
preventive measures in regions with short healdrjops

or in regions bearing a risk of infection from naigring
regions or countries [1-3].

The reduction in immunization, both for
environmental reasons and due to a sharp decredise i
number of livestock, has made some changes notionly
the system of special anti-brucellosis measuresalso
in the output plans of biological enterprises sakzing
in the production of vaccines, in particular, theceine
from strain 82. The rise in the price of the vaesihas
become another reason for farmers to cut down the
vaccine purchasing volume or even to refuse toibuy

Based on the above mentioned circumstances, we

and most regions and republics were found to bedefine the purpose of our study as follows: to tlst

brucellosis-free. However, the epizootiologicallgtified
mass immunization of cattle with a live anti-bruasis
vaccine from strain 82 in infected territories digrithe
period of widespread brucellosis cases becamemgeto
adequate for healthy regions from both an envirartaie
and economic points of view. In this regard, in som
healthy areas, the specific preventive measuremstga
brucellosis were completely stopped or conductdg ion
relation to young animals.

At the same time, appreciating the improvemenhef t
epizootic situation in relation to cattle bruceifos the
whole country, we cannot but pay attention to tet that
the expansion of areas with animals that have retb

scheme of special preventive measures against cattl
brucellosis with the use of the vaccine made fromirs

82 in small doses, which allows minimizing negatice
effects after vaccination, without any immunity tkscse.
Also, there are some financial advantages of thgested
scheme for the farmers due to the use of the vadain
small doses.

One of the reasons for reducing the dose of theirac
is the proliferation ability of live vaccines. Tmrme
extent, this ability makes it possible to excludstact
correlation between the dose of the injected vaccin
determined by the number of microbial cells (many
the formed immunity level. The doses of vaccinesnfr

vaccinated against brucellosis increases the riEk o strains 19 and 82 used in the veterinary practice,
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regardless of the puberty of the immunized catite,80
and 100 billion m.c., respectively. In the avait@bl
literature and in regulatory documents, there iclear
justification for such doses.

In the 1980s, much research was done aimed tatest
small dose of the vaccine from strain 19 [4-11}sFof
all, there was a need to solve the problem of pigéal
seropositivity in animals vaccinated with this viaes
which complicated the post-vaccination diagnosis of
brucellosis in cattle. Currently, in the specifintia
brucellosis vaccination schemes, only young catile
allowed to be vaccinated with the vaccine fromistf®
due to the fact that the synthesis of post-vaciinat
antibodies is extinguished in the 5-month-old yooatjle
[12, 13]. At the same time, vaccination with a drdalse
of the vaccine (3 billion m.c.) allowed the redoctof the
age up to 3 months old. Positive results were obthi
from the immunization of animals with a small dafe
vaccine from strain 19 (4 bilion m.c.) using the
conjunctival method.

2 Research Methods

In the Russian Federation, vaccines fr@n abortus
strains 19 and 82 are officially used for vaccimatbf the
cattle against brucellosis, so small doses of trine
from strain 82 were tested in comparison with the
schemes officially adopted in the veterinary paefil4,
15]. The research was conducted in one of the farfims

and group 6 after 42, 96, 156, 180 days. In orddes$t

the strength of immunity, 5 heads from each groepew
infected with a virulent culture d. abortusin doses of
100 and 200 million ne.

3 Results

Preliminary study of heifers showed that a fullelo$ the
vaccine from strain 82 stops antibody synthesi8,gnd
a small dose by 2 months.

The dynamics of post-vaccination reactions in cofvs
a successful herd is shown in table 2.

From the above data, a significant difference ia th
degree of manifestation of the compared immunobdgic
reactions is visible. In almost all groups of anlgrend in
all periods of the study, the Agglutination TestT{A
indicators were prevailing. Out of 1305 blood serum
samples studied, AT indicators were found in 408esa
(31.3%), Complement Fixation Test (CFT) indicators
were found in 203 cases (15.5%) and almost the same
number of Rose-Bengal Test (RBT) indicators wetmtb
in 229 cases (17.5%). It should be noted that the A
indicators completely included the RBT indicatoasd
there was no particular correlation between thetiéer
and positive RBT.

The immune response in each group of animals
differed. The cattle that were immunized only wilie
vaccine from strain 82 had the fastest immune mespo
(Schemes 1 and 2). Antibodies were recorded in all

the North Kazakhstan region. Comparative testing of animals only on the 14th day. The level of aggiatin

antigenic and immunogenic properties of vaccinesfr
agglutinogenic strain 19 and weakly agglutinogestiain
82 in different doses was carried out according6to
schemes (table 1).

Immunization schemes 1 and 3 are currently offigial
used in the veterinary practice in the Russian Fdita
according to the instructions. The other schemes ar
experimental. The inclusion of a vaccine from st/ in
the experiment is justified by the fact that the o$ this
vaccine is regulated to create grund-immunity imng
animals in the most difficult epizootic conditiorfisr
brucellosis

The dynamics of post-vaccination reactions was
studied in experimental groups of animals kept on
brucellosis-free farmsA total of 288 cows (45-50 heads
in each group) were subjected to research usingCAkT,
and RBl. Animals from group 1 to group 4 were
examined within 14, 33, 60, and 270 days after
vaccination. Animals of group 5 after 14, 32, 1&®%/g]

production was much higher in cows vaccinated
according to Scheme 1.

Other results were obtained in groups where heifers
were primarily vaccinated with a vaccine from sirab,
and then revaccinated before mating and after roglvi
with a vaccine from strain 82, and the last vadibmawas
also carried out with different doses (Schemesd4n

The primary sensitization after the injected vaecin
from strain 19 was expressed by a more active inemun
response, if compared with the two previous scheines
some animals, antibodies were recorded before 3hg 3
day and with weak indicators even before the 6Gth d
As expected, the maximum immune response was with
the full dose of the vaccine. It should be noteat thwe
take into account AT in the titer of 50 IU, thertlve both
groups, 100% cows had the immune response. Theis, th
re-immunization of cows both with the full and simal
doses of the vaccine from strain 82 provided atsteom
immune response detected by serological methods.

Table 1. Cattle vaccination schemes with different dosesactines

Age, strain, dose

Scheme No 3-5 months old 16-18 months old After calving
1 82 f.d. 82 f.d. 82 f.d.

2 82 f.d. 82 f.d. 82 sm.d.

3 19 f.d. 82 f.d. 82 f.d.

4 19 f.d. 82 f.d. 82 sm.d.

5 19 f.d. 19 sm.d. 19 sm.d.

6 19 f.d. 19 f.d. 19 sm.d.

7 control

Note: f.d.- full dose of vaccine, sm.d. - small éad vaccine
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Table 2. The dynamics of the formation of post-vaccina@mibodies detected by ATFT, RBT
Vaccination| Number of| Testing Had reactions, %
scheme cattle peélg;js, n AT, IU CFT positive RBT RBT corresponds to Total
100 and 50 AT CFT
more
No 1 49 14 - 26.5 10.2 46.9 100.0 21.7 100
33 73.5 2.0 - - - -
60 - - - - - -
270 - - - - - -
No 2 - 14 34.0 |66.0 - 26.0 100.0 7.6 100.0
50 33 - - 12.0 - - - -
60 - - - - - -
27 - - - - - -
No 3 50 14 740 |16.0 68.0 60.0 100.0 - 100.0
33 18.0 |30.0 40.0 30.0 100.0 66.6 60.0
60 - 8.0 - - - - 8.0
270 - - - - - - -
No 4 49 14 42.2 |48.9 42.8 53.6 100.0 38.4 100.0
33 2.0 10.2 - - - - 12.2
60 - - - - - - -
270 - - - - - - -
No 5 45 14 80.9 |13.2 99.2 85.8 100.0 95.0 100.0
32 57.0 |22.0 66.0 59.4 70.3 7.7 100.0
182 - - 8.8 8.9 - 25.0 13.2
No 6 45 42 374 |46.1 39.6 66.0 85.8 50.2 90.2
96 6.6 46.1 13.2 30.1 68.4 43.2 63.8
150 176 |37.4 22.0 11.0 80. 20.0 55.0
180 8.8 30.8 6.6 8.0 75.0 50.0 39.9

Being re-immunized with the agglutinogenic vaccine long-term production of post-vaccination antibogdies

from strain 19 with a small dose, the cattle redctere

actively and continuously (Schemes 5 and 6). For

example, in the group of cows that were vaccinatitkd

a full dose of vaccine from strain 19 at the age3ef

months old, and then again before mating and after

calving with a small dose of this vaccine, antilesdivere

recorded before the 182nd day after the vaccinatiwy

were detected by RBT in 4 animals and CFT in 3 aism
The same indicators of these reactions were ndted a

this time in the group of cows that were immunizath

a small dose of the vaccine, but in comparison With

double sensitization of heifers with a full dosettee age

of 3-4 months old and before mating). The diffeeeit

the immune response of the animals of these twapgro

was only in the fact that the double full-dose \waation

stimulated the synthesis of agglutinins detected@ths

later by AT in 68.8% of cows in high titer and i.8%

of cows in low titer with negative indicators irigtperiod

which delays diagnostic testing.

Upon completion of the study of the dynamics oftpos
vaccination reactions, 5 animals from each groupewe
vaccinated with a virulent culture 8. abortuswith the
doses of 100 and 200 million m.c. The sensitivityhe
compared reactions in the dynamics of the infestiou
process in the control and experimental groupfidsve
in Table 3.

The table shows that for the early diagnosis of
brucellosis in cows of the control groups, the most
preferable is AT: the infection caused a primaryninme
response in cows. On the 7th day, 40% of animals
vaccinated with a dose of 100 million m.c. had di@slic
titers with negative indicators of CFT and RBT. &ls
more animals (30%) vaccinated with a larger dosktha
immune response during this period versus 10% a#6l 2
of animals.

In total, over the entire indicated period of thedy in

in the previous group. all groups, 79.2% of animals had the immune respons
Thus, revaccination of cows both with full and simal detectable by AT, 66.1 % of animals had the immune
doses of the vaccine from strain 82 equally pradide response detectable by CFT and 71.7 % of animals ha
short-term immune response detected by serologicalthe immune response detectable by RBT. For congaris
methods, which is important for the early post-waaton it should be noted that in four groups of cows thate
diagnosis of brucellosis. At the same time, thelsdwse revaccinated with the vaccine from strain 82, the
vaccination scheme with the vaccine from strainnvité diagnostic indicators of AT, CFT and RBT were,

the double vaccination is not very promising dudhi® respectively, in 83.2%; 89.1%; 78.2% of animals.
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Table 3. The sensitivity of serological methods in cows iamized with various anti-brucellosis vaccines aft@eccination.

Vaccination | Dose of infection, Testing period Had reactions, %
scheme min m.c. in days AT, IU CFT positive RBT
100 and more 50
Control 100 7 20 20 - 100
15 80 - 60 60
21 80 20 100 100
29 100 - 100 100
41 60 40 60 100
Control 200 7 20 10 10 20
14 100 - 100 100
28 86,7 13,3 100 100
39 - 100 100 100
Nol 200 7 50 25 100 50
14 75 25 100 100
28 75 25 100 100
39 50 25 75 100
No 2 200 7 80 - 60 80
14 80 20 100 100
28 100 - 100 100
39 - 20 100 100
No 3 100 7 20 40 80 40
15 20 40 80 100
21 60 40 100 60
29 20 80 60 80
41 40 40 80 60
No 3 200 7 40 20 60 80
14 80 20 60 100
28 60 40 100 100
39 - 40 60 40
No 4 200 7 20 60
14 80 - 80 40
28 60 20 100 100
39 20 40 100 100
20 60
No 5 200 7 40 40 100 100
14 80 20 100 100
28 80 20 100 100
39 - 20 60 100
No 6 200 7 80 20 100 100
- 14 100 - 100 100
28 80 20 100 100
39 20 20 100 100

Table4. Schemes for immunizing cows before infection

Scheme / Number of cows Vaccination scheme (Ag&ins vaccination)

3-6 months old 18-20 months old Aftet dalving
/5 19 19 19*
20 /5 19 19* 19*
39 /5 19 82 82
4h /5 19 82 82*
5 /4 82 82 82
6" /5 82 82 82*
7h /3 control

Note: * - a small dose of the vaccine from stra2n-80 bln m.c., vaccine from strain 19 - 3 biIn.m.c
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The most important stage was to check the immunity
level in cows after the vaccination, pre-immunized
according to the following schemes (Table. 4).

For the experiment, all animals were selected in
brucellosis-free farms and they were vaccinatet wauiti-
brucellosis vaccines according to the indicatecsws.

Before the first vaccination, the animals had zatieg
reaction. After reimmunization of heifers before
insemination, a negative result was also obtaiffda:
examination of the heifers before the third vactora
(after 10 months from the previous vaccination)vea
weak reactions only in animals vaccinated according
Schemes 1 and 2: the vaccine from strain 19 was inse
the both schemes. Only two cows vaccinated acogtdin
Scheme 1 had the immune response detected by thé in
titer of 50 IU and one cow vaccinated according to
Scheme 2 had the immune response detected int¢he ti
of 100 IU. With such an immune response, animakslof

groups were revaccinated and 3 months later, 5 tows
each group were vaccinated subcutaneously with a
virulent culture ofB. abortus54 with a dose of 200
million m.c. to check the immunity level. The caitr
group consisted of 3 intact cows. Bacteriologicsts
were carried out 39 days after the vaccination.

After the vaccination, in most animals, diagnostic
indicators of immunological reactions were recordte
maximum activity of antibody synthesis was observed
within 14-28 days. The animals in the control group
reacted most actively, which reflected a deeper
immunological change due to the development of the
infectious process in the body. However, on the lesho
specific patterns in the manifestation of immurect®ns
in animals after vaccination, depending on the sehef
their preliminary immunization, were not found. The
results of bacteriological tests are presentecainld. 5.

Table5. The results of immunity testing in cows vaccinaagadinst brucellosis according to different schemes

Number of Infected Number of Index of
Vaccination scheme cattle immun. infection
(vaccine strain) S R In total cattle (%)

19 f.d.+19 f.d.+19 sm.d. 5 2 0 2 60 104
19 f.d.+19 sm.d. +19 sm.d. 5 1 0 1 80 3.2
19 f.d.+82 f.d.+82 f.d. 5 1 1 2 60 2.4
19 f.d.+82 f.d.+82 sm.d. 5 1 1 2 60 2.4
82 f.d.+82 f.d.+82 f.d. 4 1 1 2 50 3.0
82 f.d.+82 f.d.+82 sm.d. 5 1 1 2 60 3.2
Control 3 3 0 3 0 24.0

Note: S — Systemic form of infection, R - Regiofaaim of infection

The data presented in Table 5 show that there is no
significant difference in the immune resistancarimals

vaccinated according to different schemes. Obvigusl o5

triple immunization, regardless of the vaccine dode,
provided approximately equal immune protection on
average in 60% of animals. It is generally accephed
50-70% of the vaccinated animals in the herd are
considered a high indicator.

4 Conclusion 3.

The experimental materials of the study prove the
advisability of using small doses of vaccines frstmain

82 in the cattle vaccination schemes against basis!

The study proves that revaccination of cows witmall

dose of vaccine from strain 82, regardless of teeipus
vaccination schemes, ensures approximately the same

immunity as the full-dose vaccination schemes. The ,

advantage of the scheme with a ten-time reduced dbs
the vaccine from strain 82 is the following: it vegs its
reactogenic and agglutinogenic properties, and in
addition, it allows cutting down vaccine production
volumes and financial expenses of the farmers.
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