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MUKpOOTap/bIH JICHIeHiH TOMEHJETINT KaHa KOHMaiIlbl, COHBIMEH KaTap jKapajlapIbl Ta3apTaibl,
acipece UMMYH/IBIK JKYie MEH JCHEHIH opTYPJIi pereHepalusIbIK Kyhenepine HHPEKIUIHbI Ta3apTyFa
MYMKIHIIK Oepei.

Makanana BEeTCpUHAPUSIBIK KaJarajay OOBEKTIIepIH AC3MH(EKIUIAY YIIH CYTEeTi acCKbIH
TOTBIFBl HETI3iHAE JKacaiFaH >jkaHa Je3WH(EKIMSIIBIK 3aTTBIH 3epTXaHANBIK 3epTTeyJIepiHiH
HOTHXKeENepi OepiiareH.

[Ipemapatthl chinay opTypai kounentparmsuapaa 10, 15, 20 xone 30 MUHYT SKCIIO3UIUSMEH
JKYPTi3iai, an mpenapaTThly MIBIFBIHBIH 3€pTTEY YIUiH 3epTTeaeTin o0bekTiiep 1 M2 ymin 0,25 xone
0,5 n ecenten konmaHbUIABL. Tecr-OeTkeinepai Ae3uHpEKIUsIIAYAa TPEHAPTThIH THIMAUTITIHIH
kputepuiii Mukpoopranusmaepais, 100% >xoWbuTybI GONBIN TaObIIA b

XKyprizinreH 3epTxaHalblK 3epTTeyJep CyTeri acKblH TOTBIFBI HEri3iHIeri mpenapaTr THiMAi
Je3nH(GEeKIUSIIBIK Kypan O0bIN TaObUIATHIHBIH JKOHE BETEPHHAPIIBIK Kaaraiay OObeKTiIepiHae o1aH
9pi eHAIPICTIK CHIHAKTAP YIIiH YCHIHBUTYBI MYMKIH €KEHIH aHBIKTAIbI.
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REACTIVITY, IMMUNOGENICITY AND ADJUVANT PROPERTIES OF AN
ANTIPASTEURELL VACCINE FROM STRAIN A 46 Ne 576

ANNOTATION

In our country, pasteurellosis of farm animals and birds is still widespread and causes
significant damage to agriculture. An important place among the measures to combat pasteurellosis is
occupied by vaccination. For the prevention of pasteurellosis, the use of inactivated sorbed and
emulsified vaccines is known, which are not without drawbacks. The experience of industrial
production of inactivated vaccines against pasteurellosis dates back several decades, however, until
now, the problem of means for inactivating pasteurels and inactivation modes that allow the most
complete preservation of the native structure of bacteria continues to be relevant.

The article presents the results of reactogenicity, immunogenicity and adjuvant properties of
the anti-tuberculosis vaccine from strain A 46 No. 576.

As a result of the study of the vaccine prepared from pasteurell Chap-1, Kos-1 field isolates
and deposited strain A 46 No. 576 after the addition of 6% aluminum oxide hydrate gel after 12
months of the study, the immunological efficacy coefficient was 58%, 69% and 99%, respectively.

As a result of using a 6% aluminum oxide hydrate gel, prolonged tense immunity was
achieved. The protective properties of inactivated vaccines with an adjuvant also remained at the level
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of 12 months (follow-up period). At the same time, the highest rates were noted in the vaccine from
strain A 46 No. 576.

Key words: immunogenicity, reactogenicity, adjuvant, efficacy, vaccine, pasteurella, strain,
chickens, mice.

Introduction. The intensification of poultry production and the difficulties of the transition to
a market economy have created new problems in ensuring the epizootic well-being of poultry
production. In recent years, there has been an increase in the departure of birds from colibacteriosis,
salmonellosis, pasteurellosis, Newcastle disease, Marek, Gamboro and some invasive diseases such as
ascaridosis and aemeria. Immunoprophylaxis often does not have the desired effect due to the
presence of mixed infections in bird populations and their hidden currents.

Birds are overwhelmed by field viruses, bacteria and invasive diseases, as well as by the use of
a significant number of live vaccines during cultivation.

The viability of chickens and their resistance to diseases of different etiology depend on the
state of general physiological reactivity, which is largely determined by maternal protective factors
transmitted to chickens transovaria.

According to 1.M.Karpun, M.P.Babina [1], initially the chickens are protected by maternal
antibodies entering the egg 5-7 days before ovulation and high lysozyme content in egg protein.
Furthermore, the egg yolk contains mainly immunoglobulin G (in the qualitative egg it is 36.13 1.598
g/l), in the protein it contains immunoglobulin A (20.43 1.760 g/l), immunoglobulin M (6.62 0.273
g/l) and lysozyme (8.9 10.7 mg/cm?). Therefore, the immune status of chickens depends on the
guantity in the incubation egg of these non-specific protective factors.

According to B.M.Apatenko [2], it is necessary to use biostimulants in immunodeficiency in
order to increase stability, productivity and survival of juveniles.

B.M.Mitushnikov [3] notes that unilateral breeding of birds with an emphasis on high
productivity creates the risk of selecting individuals with low natural resistance and high sensitivity to
adverse environmental factors, especially in industrial poultry breeding, when there are large numbers
of people concentrated in a limited area. The author notes, however, that unlike specific immunity,
natural resistance is hereditary and breed able, which helps breeders to create a highly productive and
healthy bird. However, this does not mean that specific immunization can be neglected.

Currently, the common test for determining the level of natural resistance is the tithe
lysozyme, and the stress of immunity on vaccination is the titer of antibodies in the serum of chickens
or with the aid of a biological sample on birds and white mice.

In our country, pasteurellosis of farm animals and birds is still widespread and causes
significant damage to agriculture. An important place among the measures to combat pasteurellosis is
occupied by vaccination. For the prevention of pasteurellosis, the use of inactivated sorbed and
emulsified vaccines is known, which are not without drawbacks. The experience of industrial
production of inactivated vaccines against pasteurellosis dates back several decades, however, until
now, the problem of means for inactivating pasteurels and inactivation modes that allow the most
complete preservation of the native structure of bacteria continues to be relevant.

A method of manufacturing a sorbed anti-pasteurellosis vaccine is known, including
suspension cultivation of industrial strains of pasteurella, precipitation of the resulting culture with a
10% solution of aluminum alum and inactivation with 0.16-0.18% formalin for 6 days (auth. svid.
USSR No. 94044, 30 N 6, 17.02.1951 p.).

The disadvantage of the vaccine obtained by this method is the short duration of immunity in
vaccinated farm animals, while vaccinations are carried out twice in relatively high doses, especially
for calves: 50 cm?® — the first, and the second - 10 cm®.

Various methods of inactivation of bacteria (viruses) are also known in the production of
vaccines against bacterial (viral) diseases, including exposure to a living pathogen with ethylenimine
or its derivatives (German patent No. 2309329, NCI 30 N 6, 29.08.1974.; US patent No. 3318775,
NCI 424-89, 09.05.1967; German patent No. 1924303, NCI 30 N 6, 17.12.1970; USSR patent No.
594771, A 61 To 39/12, From 12 No. 7.04 To 07.07.1993). Here, the main disadvantage of using
ethylenimine is its high toxicity, and working with it requires the strictest precautions. The
disadvantage of production ethylenimine (acetylethylenimine, ethylenimine, ethylenimine dimer) is
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that their concentrations used for inactivation of bacteria (viruses) are not suitable for inactivation of
pasteurella.

The closest to the proposed method in terms of the totality of essential features is a method for
manufacturing an emulsifying anti-masterellosis vaccine, including obtaining a suspension of the
pathogen, its inactivation with 0.3-0.5% formalin solution and subsequent combination of the
inactivated antigen with an oil adjuvant (auth. svid. USSR No. 1839092, A 61 To 39/102, 39/39,
30.12.1993).

Gusev A.A., Rusaleev V.S., Sosnitsky A.l. et al. summarizes the technical result of using the
method in increasing the immunogenic activity and specific safety of the drug by preserving the initial
properties of pasteurell protein antigens during inactivation [4].

Common criteria for evaluating the reactogenicity of vaccine preparations are indicators such
as the severity of general and local reactions. Preliminary evaluation of vaccine preparations is carried
out on laboratory animals, in which, along with thermometry and weighing, a macroscopic
examination of internal organs and histological studies of the immune, hematopoietic and nervous
systems are carried out at autopsy.

However, these parameters, although necessary, do not give a complete picture of the degree
of undesirable effects of vaccine preparations and, as a rule, do not allow predicting and preventing
post-vaccination complications.

Methods for determining the immunological safety of vaccines are proposed. It is known that
the function of the immune system is not only to ensure the immunity of the body to infection. The
immune system ensures the maintenance of immunological homeostasis, carries out immunological
supervision, creates tolerance to "its own", prevents the development of malignant neoplasms, reacts
to all pathophysiological disorders of the internal environment of the body.

Various immunological reactions have been proposed to control the immunological safety of
vaccines. There are two levels of studying the effect of vaccines on the immune system: laboratory-
experimental (preclinical) and clinical trial.

A criterion is also proposed for assessing the damaging effect of vaccines on hematological
parameters, in general, on hematopoietic stem cells in tests for determining endo- and exocolony
formation in the spleen.

The reaction of inhibition of leukocyte migration (RTML), as indicated above, is proposed for
the determination of HRT both during the trial of the vaccine at the preclinical stage and in clinical
studies.

This method of determining the reactogenicity and immunological safety of vaccines was
chosen by the authors as the closest analogue. However, the well-known "Procedure and methods for
controlling the safety of vaccines." provides for the use of many well-known methods for analyzing
cellular and humoral immunity, is laborious, requires complex special equipment and expensive
reagents.

However, the method described by us is fundamentally different from the proposed method in
that instead of many (about 20) immunological tests, one integrative test of cell migration of blood
leukocytes for microcultures is used, in vitro and the reaction is performed in the presence of Shiga
toxin in specially selected dilutions. Along with the inhibition of leukocyte migration, the alternative
phenomenon of stimulation of leukocyte migration is taken into account, the detection and severity of
which indicates the presence and severity of immunopathological disorders in the body as a result of
immunization.

This is achieved by setting up a cell migration test, which allows taking into account not only
the inhibition, but also, mainly, the acceleration of cell migration to microcultures, for example,
STCM (cell migration screening test) and using a toxin as a resolving antigen Shiga, which detects
antigen-specific hypersensitivity of blood leukocytes in pathological disorders in the body.

The method differs in that to determine the reactogenicity of vaccines, to assess the course of
post-vaccination reactions and the vaccination process, a test is taken to determine the migration
activity of peripheral blood leukocytes on microcultures in vitro, which reflects the complex
relationship between T-, B-leukocytes and macrophages, lymphokines, including quantitative,
qualitative and functional features of these reaction components at the time of the study. As a
resolving antigen, a toxin widely distributed among Shiga bacteria is taken in specially selected
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dilutions, revealing early antigen-specific hypersensitivity of blood leukocytes and manifested in the
acceleration of their migration activity in immunopathological disorders in the body.

Thus, the determination of MAL (migration activity of leukocytes) to Shiga toxin is a highly
sensitive antigen-specific indicator of leukocyte hypersensitivity in immunopathological disorders
during vaccination. The enhancement of MAL to Shiga toxin is a test for determining the
reactogenicity and immunological safety of vaccine preparations.

The main advantage of the method, especially when using Shiga toxin as a resolving antigen,
is its high sensitivity and effectiveness in detecting pathological abnormalities of homeostasis,
including immune, during the development and testing (preclinical and clinical) of vaccine
preparations. The method differs from the well-known conventional methods for determining
reactogenicity and immunological safety by its relative simplicity and accessibility, the possibility of
using one indicator of the migration activity of blood leukocytes in an integrative test of the interaction
of many immunocompetent cells and their mediators in a microculture in the natural quantitative ratio,
the functional state in which they are in the body at the time of the study.

The invention has great economic efficiency, the value of which will depend on the breadth of
its use in the above-mentioned areas of scientific, experimental and clinical research [5].

In the "Inactivated emulsified vaccine against avian pasteurellosis" developed by Boradina O.V.,
the drug aminoethylethylenimine at a concentration of 1% completely inactivates Pasteurella multocida
bacteria, the oil adjuvant Montanide ISA-70 has moderate reactogenicity when used as part of a vaccine
against avian pasteurellosis. The manufactured samples of the anti-tuberculosis vaccine are harmless, have
moderate reactogenicity, and during storage at a temperature of 2-8 ° C retain their original immunogenic
activity for a year [6].

Shubina E.A. when testing the toxicity, harmlessness and reactogenicity of a large number of
adjuvants, it was found that the adjuvant, consisting of 92% of the mineral oil Marcol 52 and 8% of
the emulsifier 139, is non-toxic and moderately reactogenic. The emulsion prepared on its basis is
stable and has a low viscosity, which makes it easy to administer these drugs to animals.

Experimental series of anti-tuberculosis vaccine with a reduced number of cells were less
toxic, weakly reactogenic. The immunogenicity of the experimental series was at the production level
with respect to serological variants A and D and higher with respect to serological variants B due to
the preservation of surface antigens [7-24].

Materials and methods of research. In the light of the above, our task was to study the
reactivity and reactivity of the antipasteurellosis vaccine and its immunological and adjuvant
properties.

In the process of perfecting the production of liquid inactivated bird pasteurellosis vaccine in
2002 we manufactured 50 liters of this bio preparation (Series 5). According to the developed
normative and technical documentation, the stability, sterility, harmlessness, reactivity and
immunogenic activity of the prepared vaccine is verified.

The immunological activity of a prepared inactivated bird pasteurellosis vaccine was tested
with a biological sample on birds and white mice. In preliminary experiments, the incomplete Friend
adjuvant was used to maintain the highly immunogenic properties of the inactive bird pasteurellosis
vaccine. Various aluminum hydroxide solutions were used as a depositing agent. And we did that with
a 6% aluminum oxide hydrate gel.

The effectiveness of a freshly prepared 12-month pasteurized vaccine with Friend’s adjuvant
has been studied in 125 chickens aged 5-6 months, vaccinated intramuscularly at a dose of 1.0 cm?® in
the femoral group and 25 chickens in the control group. In parallel, white mice were tested at the same
rate as birds, with subcutaneous doses of 0.3 cm®. In these experiments the duration of the stress
immunity under the action of the adjuvant (lengthener-depontor) after infection with the virulent
epizootic culture of pasteurell was tested, as well as the reactivity of the said vaccine in vaccinated
birds and white mice during the year (Table 1).

Results and discussion of the studies. Table 1 shows that once inoculated with an inactivated
pasteurellosis vaccine protected birds from pasteurell infection for 12 months. The control chickens
and white mice, after being infected with 18-day broth culture (4LDsx,), became acutely ill with acute
pasteurellosis and fell for 24-48 hours. The blood of the heart revealed the original culture of the avian
pasteurellosiscausative.
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Table 1 — Immune stress in birds and white mice, Inoculated vaccine inactivated from Pasteurella multocida A Ne576 against bird pasteurella

Protective activity through:
Num- 1~ Quantity Number of 3 months 6 months 12 months
ber | immunized birds | infected birds
_ | microb and mice at and mice at %-
Deadli- | 1at | intramuscular dose Ali fell Ali fell Ali fell
ne C?IIS dose 1.0 cm® 1.0 cm® in/m Ive € survival Ive € survival Ive € survival
hrane- 1m and 0.3 cm® and 0.3 cm®
| o | iy | gemen [of TeT Te[ Yol Te] el fef T [
correspondin
(per | vac- A R VR VR I SV e BVE B VI B VI B VR R SVR I V'
month) cines, flel o | 0 | | © I 0 I 0 || © | 0 | 0
in _ _ Ul i u (| ¢ u ¢ u ¢ u i u i u
mlrd. White White S S S S S S S S S
Poultry mice Poultry mice Flel"lel " e | Tlel T e r e LTl Flel T o
y y y y y y y y y
Fresh
cooked
vaccine 9-10 25 25 25 25 515 - - | 100 | 100 |10 10| - - 100 | 100 |10 | 10| - - | 100 | 100
3 9-10 25 25 25 25 | 5|5 -|-]100 100|10/10| - | - |100|100|10 /10| - | - | 100 | 100
6 9-10 25 25 25 25 515 - - | 100 | 100 | 10 | 10 - - 100 | 100 | 10 | 10 - - | 100 | 100
12 9-10 25 25 25 25 | 5|5 -|-]100]100|10[10| - | - |200|100|10|10| - | - | 100 | 100
Control - - 25 25 |[-]-15/5]0]o0o|-]-]J]wolw]o]of[-]-]1]1] 0] o0
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Of the 12 field isolates identified and mentioned above, only Chap-1, Cos-1 and the deposited
strain A 46 No576 gave S-forms to the colonies. In their cultural, biological properties, they were
close, but differed in their pathogenic and virulent properties. Therefore, our task was to check the
immunological efficiency of the vaccine prepared from these bacteria after adding 6% aluminum
oxide hydrate gel after 3, 6 and 12 months (Table 2).

Table 2 shows that the prepared vaccine from the Chap-1 field isolate containing 6%
aluminum oxide hydrate gel had 66% KIE after 3 months, 62% after 6 months and 58% after 12
months. The vaccine from Pasteurella multocida A 46 Ne576 with 6% aluminum oxide hydrate gel was
100% KIE in 3 and 6 months and 99% in 12 months.Vaccination against the Kos-1 strain resulted in a
lower percentage of KIE: 78 per cent, 74 per cent and 69 per cent after 12 months, respectively.

Thus, the highest immunological efficacy rate (KIE) of 99% with a prolongation of up to 12
months showed a vaccine from Pasteurella multocida A 46 Ne576, compared to bacteria prepared from
Chap-1 and Cos-1. When 6% aluminum oxide hydrate gel was added to inactivated vaccines after 12
months, the CIE was 99%, 58% and 69% respectively.

Table 2 — Protective properties of inactivated vaccine from Pasteurella multocida A 46 Ne576, Chap-1
and Cos-1 strains containing 6%- aluminum oxide hydrate gel

Estimation of the vaccine by the virulence of
Inactivated vaccine the original strain
) 10 ppm. and 6% aluminum oxide Quanti Infective dose
St][alns hydrate gel, KIE% ty Fell
or ; . whites
inactivated mI.CrOb Quantity Whlte mice
vaccines ial loni mice fell tth
3 6 12 cells | €O 10[‘[')65 at1Lpso | @ ef
months | months | months | (in | 3t1LDso (%) tllr_ns 0
LDsp) 50
(%)
A 46
e 576 100+ 0 100+ 0 99+ 0,33 40 9 50 100
Chap -1 66+10,2 62+ 10,4 58+ 8,2 220,0 130 60 100
Cos-1 78+11,4 74+ 10,6 69+ 6,2 80,0 37 50 100

Conclusion. Prolonged stress immunity was thus achieved by using 6% aluminium oxide
hydrate gel. The performance of inactivated adjuvant vaccines also remained at 12 months
(observation period). The vaccine of strain A 46 Ne576 has the highest rates.
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TYWUIH

bizniH ennme aypuTmiapyambUIbIK JKaHyapiaapbl MEH KycTapblH MacTepesuie3i oii Je KeH
TapajfaH >oHE aybll IIapyallbUIbIFbIHA aWTapibIKTail 3usiH KenTipeni. Ilacrepensesre Kapchl
HIapajap apacblHJa BaKIMHALUWs MaHBI3IbI OpbIH anazisl. [lacTepemiesnin anapH any yiiH OesceHmi
eMec CopOLMsIIaHFaH JKOHE AMYJIbCHsUIAaHFaH BaKIIMHAIAPAB! KOJJaHy Oenrisii, ojap KeMIITiKTepci3
emec. [lacrepennesre Kapchl MHAKTHBALMSUIAHFAH BaKIMHAJIAPAbl OHEPKICINTIK OHIIPY TaxipuoOeci
OipHemle OHJaraH OKbUIApFa CO3BUIAJBI, OipaKk OCBI yaKbITKa JEHiH macTepesuianapabl
MHAKTHBALMSIIAY KYpalgapbl MeH OaKkTepusuiap/blH TaOMFH KYPBUIBIMBIH OapbIHINA TOJBIK CaKTayFa
MYMKIHJIIK OepeTiH HHAKTHBAIHSI PEKUMIIEP] Maceseci ©3eKTi OOIIBII Kajia Oeperi.

Makanaga peakTOreHIUIK, MMMYHOI€HIUTIK HOTWKenepi xoHe A 46 Ne 576 mramMbiHaH
JKacaJlFaH racrepeiesre Kapchl BaKIMHAHBIH a/TbIOBAHTTHI KACUETTEP1 KEJITIPLIreH.

[Mactrepenn Yan-1, Koc-1 nana mu3onsrrapbliHaH JaiblHAaIFaH BaKIIMHAHEI skoHE A 46 No576
IITAMMBIH 3€pPTTey HOTIKeciHae 12 aiinaH keiin 6% renbai aTlOMUHUN OKCHII THAPATHIH KOCKaHHAH
KeliH MIMMYHOJIOTHSUIBIK THIMIUTIK Koo duiumentTi colikecinme 58%, 69% xone 99% kypanbl.

AJNIOMMHUI TOTBIFBl TUAPATHIHBIH 6% renmiH mainanaHy HOTHXKECIHAE Y3aKKa CO3BUIFaH
KapKbIH/IbI IMMYHUTETKE KOJI )KETKI311i. AJBIOBaHThI Oap OEJCCHIIIIr KONWbUIFaH BaKIIMHATAPIABIH
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MPOTEKTUBTI Kacuertepi ne 12 ait neHretiinae kauas! (6akputay Mep3imi). COHBIMEH KaTap, CH KOFaphl
kepcetkimTep a 46 Ne 576 mraMMbIHAH allbIHFaH BaKIMHA1a OaliKajIIbl.

PE3IOME

B Hameii cTpane macrepeiie3 CebCKOXO3SHCTBEHHBIX J>KUBOTHBIX M ITHIl IO-IIPEXKHEMY
IIIPOKO PAaCHpPOCTpaHEH M HAHOCHUT 3HAYMTENBHBIA yIIepO CelbCKOMY XO03sCTBYy. BaxkHOe mecTo
cpeau Mep mo O0OpbOe ¢ macTepeiuie3oM 3aHUMaeT BakuumHauus. s mpodumakTHKU mactepesuiesa
W3BECTHO NMPUMEHEHHE WHAKTHBUPOBAHHBIX COPOMPOBAHHBIX M SMYJIBTUPOBAHHBIX BAKIMH, KOTOPBIE
HE JIMILIEHBI HeA0CTATKOB. OMBIT MPOMBIIIICHHOTO IPOU3BOACTBA HHAKTUBUPOBAHHBIX BAKIIMH IPOTUB
nacTepesyie3a HaCUMTHIBAET HECKOJIBKO NECATHJICTHH, OIHAKO 10 HACTOSIIEr0 BpeMEHH Ipoliema
CPEACTB Uil WHAKTHBALMM TAacTepei M PeKHMOB MHAKTHUBAIMM, MO3BOJIIOUIMX Hawbojee IMOJIHO
COXPAHHUTh HATUBHYIO CTPYKTYpY OaKkTepuii, IPOAOIIKAET OCTABATHCS AKTYaIbHOM.

B craree mpuBeneHBl pe3yabTaThl PEAKTOI€HHOCTH, MMMYHOT€HHOCTH M aJbIOBAaHTHBIC
CBOICTBaA MMPOTHBONACTEPEIJIC3HON BaKIMHBI 13 mTaMma A 46 Ne 576.

B pesynbrare u3ydyeHus: BaKIKMHBI, IPUTOTOBICHHON W3 MOJIEBBIX H30JIATOB MacTepenn Yan-1,
Koc-1 u nemonupoBanHoro mramma A 46 Ne576 mocie mobGaBiaeHust 6%-HOro rejs ruapara OKHCH
amoMuHus 4depe3 12 mecseB uccienoBaHus KodQQUIMEHT MMMYHOIOTHYECKOW 3PPEKTHBHOCTH
cooTBeTCTBeHHO cocTaBmi: 58%, 69% u 99%.

B pesynprare ucnonbs3zoBanusi 6%-ro rens ruapara OKHCH aTIOMUHHUS yIAJIOCh JAOCTUTHYThH
MPOJIOHTUPOBAHHBIA HANPSKEHHbI HMMMYHHUTET. IIpOTEKTHBHBIE CBOWCTBA WHAKTUBUPOBAHHBIX
BaKLMH C aJbIOBAHTOM TaK)K€ OCTAaBAIMCh Ha ypoBHe 12 mecsiieB (cpok Habmoaenus). [Ipu sTom
HauboJiee BEICOKHE TIOKa3aTeI OTMEUEHBI y BaKIIMHbI U3 mTamma A 46 Ne 576.
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