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TAJRIBA HAYVONLARIDA BRUTSELLYOZ
QO‘ZG‘ATUVCHILARIGA QARSHI 1JOBIY
STANDART POLIVALENT ZARDOBLARNI OLISH

Yusupov A.P.!, Ashurov T.A.
Alfraganus University, (O zbekiston Respublikasi)

ANNOTATSIYA

Magolada brutselloz infeksiyasini erta tashxislash va serologik usullarni takomillashtirish
magqsadida brutselloz qo‘zg‘atuvchilariga qarshi standart polivalent zardob olish bo‘yicha olib
borilgan tajribaviy tadqiqotlar natijalari bayon etilgan. Tadqiqotda 12 ta quyon 4 guruhga bo‘linib,
ularga turli immunizatsiya sxemalari asosida B. abortus 19 tirik vaksinasi va faolsizlantirilgan
brutsella kulturasi suspenziyalari turli konsentratsiyalarda yuborilgan. Olingan zardoblarda umumiy
ogsil, albumin, globulin, IgA, IgM va IgG miqdorlari aniqlanib, ularning immun javob
shakllanishidagi o‘zgarish dinamikasi baholangan. Tadqiqot natijalariga ko‘ra, tirik, virulentligi
pasaytirilgan B. abortus 19 vaksinasi bilan immunizatsiya qilinganda barqaror va davomli immun
javob shakllanganligi, to‘liq bo‘lmagan Freynd ad’yuvanti qo‘llanilganda esa immunoglobulinlar
darajasi yanada yuqori bo‘lganligi aniglangan. Olingan natijalar asosida milliy standart zardob
tayyorlashning ilmiy-amaliy asoslari ishlab chiqildi. Ushbu zardob brutsellozning serologik
diagnostikasini standartlashtirish, diagnostikumlar sifatini nazorat qilish hamda xalqaro miqyosda
solishtiriladigan natijalarni ta’minlash imkonini beradi.

Kalit so‘zlar:brutselloz, Brucella abortus 19, standart zardob, immunizatsiya,
immunoglobulin, Freund ad’yuvanti, serologik tashxis.

ABSTRACT

The article presents the results of experimental studies aimed at obtaining a standard
polyvalent serum against brucellosis pathogens to improve early diagnosis and serological detection
methods. The experiment was conducted on 12 rabbits divided into four groups, which were
immunized with the live B. abortus 19 vaccine and inactivated Brucella culture suspensions at various
concentrations following different immunization schemes. The obtained sera were analyzed for total
protein, albumin, globulin, IgA, IgM, and IgG levels, and the dynamics of their changes were assessed
during immune response formation. The results showed that immunization with the live attenuated
B. abortus 19 vaccine produced a more stable and long-lasting immune response, while the use of
Incomplete Freund’s Adjuvant (IFA) enhanced immunoglobulin production. Based on the obtained
data, scientific and practical foundations were developed for preparing a national standard serum
against brucellosis. The application of this serum will enable the standardization of serological
diagnostics, quality control of diagnostic preparations, and ensure comparability of research results
at the international level..
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AHHOTAIMS
B cratbe npeicTaBieHbI pe3yabTaThl SKCIIEPUMEHTAIBHBIX UCCIICOBAHMIA, HAIPABICHHBIX Ha
MOJTyYCHHE CTaHAAPTHOHN MOJIMBAJICHTHOW CHIBOPOTKH MPOTHUB BO30yAMTENEH Opyleiniésa ¢ mebio
COBEpIICHCTBOBAHMSI PAHHEH TMarHOCTUKU M CEPOJIOTUYECKUX METOOB BBISBICHHS 3a00j1eBaHus. B
AKCIEPUMEHTE HCIIOJIB30BaHO 12 KPOJIMKOB, pa3ieiEéHHbIX HA 4 Tpymniibl. JKUBOTHBIM BBOIMIIH KH-
ByI0 BakiuHy B. abortus 19 n nHaKTHBHPOBAHHBIE CYCIIEH3UHU KYJIBTYp OpyLEIUT B pa3IUYHbIX KOH-
HCHTpaUMAX 110 pa3JIMYHbIM CXEMaM UMMYHU3aAllNU. B MOJIYUYCHHBIX CBIBOPOTKAX OIPCACIIAIN COACP-
aHue obmiero Oenka, anbOymuHa, ra00yiuHa, IgA, IgM u IgG, a Takke oLleHUBAIN JUHAMUKY MX
M3MEHEHHH B Tporecce (OpMUPOBAHHUS HIMMYHHOTO OTBETa. Pe3ynbTaThl HCCIeI0BaHUH MTOKa3aIH,
YTO NMPH UMMYHHU3AIIUH KUBOW aTTEHYUPOBaHHOW BakIMHOMN B. abortus 19 ¢popmupyercs Gonee cra-
OWJIBHBIN U TTPOIOJDKUTEIBHBI UMMYHHBIN OTBET, TOT/Ia KaK MCIIOJIB30BAHUE HEMIOJIHOTO a/bIOBAHTa
@peitHa CIOCOOCTBYET YCHWICHUIO IPOIYKIIMH KIMMYHOTJI00Y IMHOB. Ha OCHOBE TOJTy4YEeHHBIX JIaH-
HBIX pa3pabO0TaHbl HAYYHO-IIPAKTUYECKUE OCHOBBI ISl IIPUTOTOBJICHHUST HALIMOHAJIBHOM CTaHIapTHOU
CBIBOPOTKH MPOTUB Opy1ieuiésa. [[puMeHeHrne aHHO# ChIBOPOTKH ITO3BOJIUT CTaHIapTH3UPOBATH Ce-
POJIOTHUYECKYIO THArHOCTUKY OpyIleiié3a, KOHTPOIUPOBATH KAYECTBO THArHOCTUYCCKHX MIPEapaToB

1 00€CIIeUUT COMOCTaBUMOCTD PE3YJIbTaTOB UCCIIEI0BAaHUI HAa MEXKAYHAPOIHOM YPOBHE.

Knrwoueswie cnosa: 6pyuennés, Brucellaabortus 19, crangapTHas cbIBOpOTKa, UMMYHHU3AIUS, UM-

MYHOIJIOOYJIMHBI, a/IbIOBaHT PpeliHa, cepoaornieckasi TMarHocTHKa.

Introduction.

In the Republic of Uzbekistan, large-
scale national programs have been imple-
mented to improve the early diagnosis, treat-
ment, and prevention of brucellosis infection
and to reduce its complications. However, de-
spite these measures, the incidence rate of bru-
cellosis remains relatively high in certain re-
gions of the country. This indicates the contin-
ued presence of active epizootic and epidemic
factors and highlights the necessity of enhanc-
ing early diagnostic methods and improving
preventive and anti-epidemic strategies [6].

In endemic areas for brucellosis, labor-
atory testing methods are used to effectively
monitor the activity of epizootic and epidemic
factors [1].

The clinical manifestations of brucello-
sis are highly diverse, and the course of the dis-
ease often resembles other infections. The ab-
sence of strictly specific symptoms frequently
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causes diagnostic difficulties or errors. Such
cases are often associated with incomplete an-
amnesis, atypical clinical presentations, super-
infection, reinfection, relapse, or latent forms of
infection. In these situations, laboratory diag-
nostic methods play a crucial role [10].

Currently, serological tests are among
the most reliable auxiliary methods for diagnos-
ing brucellosis in both humans and animals. For
humans, these include the Huddelson test,
Wright’s agglutination test, passive hemagglu-
tination test, and the Coombs reaction; while for
animals, the Rose Bengal test, agglutination re-
action, and complement fixation test are com-
monly used [2, 4, 7].

To improve the standardization and ef-
ficiency of these diagnostic methods, the
FAO/WHO Expert Committee on Biological
Standardization has recommended that all
countries develop their own national standard
serum, expressed in international units (IU/ml),
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to serve as a reference for comparison and cali-
bration [3, 8].

At present, the production of brucellosis
diagnostic reagents has been established in Uz-
bekistan for both medical and veterinary appli-
cations. However, the absence of a national
standard serum poses significant challenges.
Firstly, commercial analogs of standard sera are
costly, making their use economically difficult.
Secondly, the lack of a domestic standard serum
creates problems in controlling the quality of
both imported and locally produced antigens,
hinders the development of national brucellosis
diagnostic preparations, and reduces the overall
efficiency of serological diagnostics in humans
and animals [9].

Considering the aforementioned issues
and in accordance with FAO/WHO recommen-
dations, it is essential for the Republic of Uz-
bekistan to develop, validate, and produce its
own standard serum that can serve as a national
reference material for brucellosis diagnosis.

Purpose and Objectives.

To obtain positive standard polyvalent
sera against brucellosis pathogens in experi-
mental animals and to study their properties.

Methods and Organization.

The study was conducted on 12 healthy
rabbits weighing 2.2-4.6 kg and aged 6-12
months. All animals were quarantined for 21
days prior to the experiment and divided into
four groups of three rabbits each.

Group 1: Rabbits were immunized four
times with a live attenuated Brucella abortus 19
vaccine (4x10° concentration).

Group 2: Immunization was performed
with the same live vaccine mixed with Incom-
plete Freund’s Adjuvant (IFA) during the Ist
and 4th immunizations, and the live vaccine
alone during the 2nd and 3rd.

Group 3: Rabbits received inactivated
Brucella culture suspensions (1x10° and 4x10°
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concentrations) during the first three immuniza-
tions and the live vaccine during the fourth.

Group 4: Rabbits were immunized with
inactivated Brucella culture mixed with IFA
during the first immunization, followed by in-
creasing doses (1x10° to 4x10°) and the live
vaccine at the final stage.

In all groups, the antigens (live or inac-
tivated Brucella suspensions) were injected into
eight sites (four subcutaneous and four intra-
muscular).

The bacteriological method used a low-
virulent B. abortus 19 vaccine strain (produced
by the ShchelkovBiocombinate, Russia, batch
204, April 2022). The serological tests followed
the guidelines of the Ministry of Health of Uz-
bekistan (Order No. 177, May 1, 2015) for bru-
cellosis laboratory diagnosis.

Immunological assays were performed
using Vector-Best (Russia) ELISA kits to detect
IgA, IgM, and IgG antibodies against Brucella
antigens. Biochemical analyses of total protein,
albumin, and globulin were conducted with the
Mindray BA-88A biochemical analyzer ac-
cording to the manufacturer’s instructions.

Statistical analysis was performed using
Excel Office 2013 software. The Student’s t-
test was applied, and differences were consid-
ered statistically significant at p < 0.05.

Results and Discussion.

Before hyperimmunization, blood sam-
ples were collected from rabbits, and sera were
tested for brucellosis using the Heddelson and
Wright agglutination tests. Immunological pa-
rameters, including total protein, albumin,
globulin, and immunoglobulin classes (IgA,
IgM, and IgG), were measured. Experimental
animals were hyperimmunized four times at 7-
day intervals. Blood was collected before each
immunization and 13 days after the last one for
serological and immunological evaluation.

The study involved 12 rabbits divided
into four groups, each immunized with different
antigen preparations: live attenuated Brucella
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abortus 19 vaccine, the same vaccine with in-
complete Freund’s adjuvant, and inactivated
Brucella culture suspensions with or without
adjuvant. After hyperimmunization, sera were
tested for cross-reactivity with heterologous
gram-negative Dbacteria (Enterobacteriaceae
spp., Citrobacter spp., Proteus vulgaris, etc.),
which showed minimal (16.7%) weak cross-ag-
glutination reactions.

Biochemical analysis revealed that total
protein, albumin, and globulin levels increased
significantly after the fourth immunization. In
the first group, total protein rose from 59.57 g/L
to 157.17 g/L, while IgM and IgG concentra-
tions showed dynamic changes typical of pri-
mary and secondary immune responses. The
second group, which received the vaccine with
incomplete Freund’s adjuvant, demonstrated a
more stable and prolonged antibody response,
indicating the adjuvant’s enhancing effect on
immunoglobulin production.

In the groups immunized with inacti-
vated Brucella suspensions, immune responses
were also observed, but antibody titers were
lower than in the groups receiving live vaccine.
The highest antibody titers were recorded in an-
imals immunized with the live attenuated B.
abortus 19 strain, confirming that it induces a
strong and durable immune response.

The sera obtained from hyperimmun-
ized rabbits are proposed as a basis for develop-
ing national standard polyvalent sera against

brucellosis. Such sera can be used to standard-
ize serological diagnostic tests, ensure quality
control of diagnostic preparations, and harmo-
nize brucellosis diagnostics in Uzbekistan with
international standards.

Conclusion

The study demonstrated that multiple
immunizations in experimental animals led to a
significant increase in total protein, albumin,
globulin, IgM, and IgG levels, indicating a typ-
ical immune response to Brucella antigens. The
primary immune response was characterized by
elevated IgM during the first week, followed by
an increase in IgG in the second week, repre-
senting the secondary immune phase.

Immunization with the live attenuated
Brucella abortus 19 vaccine produced a more
stable and long-lasting immune response com-
pared to inactivated Brucella culture suspen-
sions. The use of incomplete Freund’s adjuvant
further enhanced antibody production and con-
tributed to a more consistent immune reaction.

Although inactivated Brucella antigens
elicited detectable antibody titers, these were
considerably lower than those induced by the
live vaccine. Therefore, to obtain fully active
hyperimmune sera suitable for serological
standardization, the use of live attenuated Bru-
cella strains is essential..
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