KUBOTHOBO/ACTBO U BETEPUHAPHA
ANIMAL HUSBANDRY AND VETERINARY SCIENCE

https://doi.org/10.26898/0370-8799-2021-1-9 Tun crarey: OpUrHHANBHAS
VIK: 619:615.1 Type of article: original
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LHKRYmMeKutl HayuHo-uccie008amenbCKutl UHCIUNym celbCKo20 XO3UCmed

um. M I Caghponosa — ob6ocobnennoe noopasoenenue AKymcko2o Hay4Ho20 yeumpa
Cubupcroco omoenenus Poccutickotl akademuu HayK

PecrryOmuka Caxa (Skytus), Sxytck, Poccust

2Cubupckuii pedepanvholii Hayunvill yenmp azpoouomexnonouii Poccuiickou akademuu nayx
HoBocubupckas obnacts, p.i. KpacHooo6ck, Poccust

[IpencraBneHs! pe3yasTaTsl HCCIEAOBAHUH TI0 CrieIMpUIecKoi mpodrIakTHKe MHPEKITHOHHBIX
Oosiezneil nomazeit. PazpaboTanbl cmocoObl MOBBILICHUS UMMYHOTEHHOCTH SKOJIOTHYECKH 0e30-
MACHBIX BaKI[MH MPOTHB MbITa, KOTOPBIH BBI3BIBAETCSI MBITHBIM CTPENTOKOKKOM — Sreptococcus equi.
Pabota mpoBeneHa B 1a00paTOPHBIX YCIOBUAX W KOHEBOMUECKHX Xo03sicTBax PecmyOmmkm Caxa
(Axytust). TOKCMYHOCTH 1 IMMYHOTEHHOCTD BaKIIMHBI ONPEAEIISUIN OOILEIPUHATHIMUA METOAaMH Ha
MOJIOHSAKE Jomasneii. Ha ocHoBaHMY U3ydeHUST MMMYHOOHOJIOTHYECKON PEAKTUBHOCTH MOJIOTHSKA
nomanei 000CHOBAHO MCIIONB30BaHHE UMMYHOMOTYJISITOPOB TPH pa3paboTKe HHAKTHBUPOBAHHBIX
BaKIIMHHBIX IMPETaparoB. BakiMHbI ¢ UMMYHOMOAYISTOPAMH HCIIBITHIBAIA ¥ PETUCTPUPOBAIH CO-
[JIACHO YTBEpIKJICHHBIM METOAMKaM HCCIICIOBAHUS JICKAPCTBEHHBIX CPEJCTB JJIsi BETCPHUHAPHOTO
MpUMEHeHus. B KadecTBe WMMMYHOMOAYISATOpPA B COCTaBE BaKIMH HCIOIH30BAaHBI MONWPHOOHAT
(monuBenprM) U KyJlbTypajibHas )KUAKOCTb (dyrat) u3 mramma oaxkrepuit Bacillus subtilis THII-3.
JLJist TpUTrOTOBJICHUS BAKIIMHBI IPOTUB MBITA UCIIOJIB30BAIM IITAMMBI OakTepuit Streptococcus equi
H-34 u Streptococcus equi «H-5/1», koTopble TeTOHUPOBAHEI BO Becepoccuiickoi TocymapcTBEHHOM
KOJUICKIIMH IITaMMOB MHUKpOOpraHu3MoB Bcepoccuiickoro rocynapcrsenHoro Llentpa kadectsa u
CTaHJapTH3ALUH JIEKAPCTBEHHBIX CPE/ICTB AJISl JKUBOTHBIX M KOPMOB, UCTIOJIb3YEMBIX B BETCPUHAPHU
1 JKMBOTHOBOACTBE. [lociie mMMyHU3aIMi WHAKTHBUPOBAHHBIMY BaKIIMHAME C UMMYHOMO/YJISTO-
pamu 3¢ GeKTUBHOCTD BakLMH NoBbIaercst Ha 20% u nocturaet 90%. BakuHbI MOBBIIAIOT UMMY-
HOOHMOJIOTHYECKYI0 PEaKTUBHOCTh oprannsma. Hanbomnee apdexTnBHBIME OTMEeUYeHBI BakuHa « Ta-
OBIH» W BakIMHA U3 mTaMMma Streptococcus equi «H-5/1» ¢ dyrarom, mramma Oakrepuii Bacillus
subtilis THII-3. Baknuna ¢ monmupubonatom yteepxkaeHa B Poccun (2000 1.), BakumHa « TaObrH»
npumensiercss B Kazaxcrane (2018 r.). /JlanHble BaKIMHHBIE TpenapaThl, 00ECIeYUBAIOIINE BHICO-
KYIO TIPOTHBOATIH300THYECKYIO 3(h(hEeKTUBHOCTH, IKOIOTHUECKHA OE3BPEIHBI, TaK KaK HE COAEpIKaT
TOKCHUYHBIE BEIIECTBA K AaHTHOMOTHKH.

KaioueBble ciioBa: mramm 0akTepuil, BaKIIMHA, IMMYHOMOJYJISTOP, KIMMYHOOHOIOTHYECKast
PEaKTHBHOCTh, IMMYHOT€HHOCTh
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The results of the study on the specific prevention of infectious diseases in horses are presented.
Methods have been developed to increase the immunogenicity of environmentally friendly vaccines
against strangles, caused by the beta-hemolytic streptococcus — Sreptococcus equi. The work was carried
out in laboratory conditions and horse breeding farms of the Republic of Sakha (Yakutia). The toxicity
and immunogenicity of the vaccine was determined by conventional methods on young horses. Based
on the study of the immunobiological reactivity of young horses, the use of immunomodulators in the
development of inactivated vaccine preparations has been substantiated. Vaccines with immunomodulators
were tested and registered in accordance with approved research methods for medicinal products for
veterinary use. Polyribonate (polyvedrim) and culture liquid (fugate) from the bacterial strain Bacillus
subtilis TNP-3 were used in the composition of vaccines as an immunomodulator. To prepare a vaccine
against strangles, strains of bacteria Streptococcus equi H-34 and Streptococcus equi "H-5/1" were used,
which were deposited in the Russian State Collection of Microorganism Strains of the Russian State
Center for Animal Feed and Drug Standardization and Quality. After immunization with inactivated
vaccines containing immunomodulators, the effectiveness of vaccines increases by 20% and reaches 90%.
Vaccines increase the body's immunobiological reactivity. The most effective were the “Tabyn” vaccine
and the vaccine from the Streptococcus equi strain H-5/1 with fugate, the Bacillus subtilis strain TNP-3.
The polyribonate vaccine was approved in Russia (2000), the “Tabyn” vaccine is used in Kazakhstan
(2018). These vaccine preparations, which ensure high antiepizootic efficacy, are environmentally
friendly, since they do not contain toxic substances and antibiotics.
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INTRODUCTION

The growth in the livestock and productivity
of herd horse breeding is constrained by a num-
ber of factors, among which infectious diseases
occupy a significant place. The most common,
especially among young horses, is strangles
which is caused by the mythosis streptococcus
- Sreptococcus equi [1, 2]. It is believed that the

pathogen of strangles has not changed for 700
years, although there are zonal features of its
strains [3].

Horse strangles is most common in Novo-
sibirsk, Irkutsk regions, Krasnoyarsk and Altai
territories [4], the republics of Tyva!, Khakassia
and Sakha (Yakutia) [5] of the Russian Federa-
tion, as well as in Kazakhstan?>, Mongolia [6],
Kyrgyzstan [7]. Cases of the disease were noted

'Chysyma R.B. Epizootic features and age-related immunoreactivity of foals with horse strangles: dis. abs. in Vet. sciences/

M., 1989.°15 p.

2Sansyzbaev A.R. Horse strangles in Kazakhstan (distribution, properties of the pathogen, development of specific prophylaxis
and treatment means): dis. abs. Dr.habil. in Vet. sciences. M., 1993. 41 p.

*Khartford O.M., Foster T.D., Jakobs A.K. Strain and culture of strain Streptococcus equi TW 928 for horse vaccination. A.c.

2194752 (RU) IPC 7 A 61 K 39/09. Proprietor: Dze Provost FellousEhNDSkolars of DzeKolledzh of DzeKhOLIAndivajded
TRINITI OF KvinEhLIZABET NEAR Dublin (IE). Ne 2194752 C2. Appl. 24.01.97. Published 30.12.02. https://findpatent.ru/
patent/219/2194752 html.
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in the Netherlands?, the Arab Republic of Egypt
[8], Korea [9], Brazil [10].

In the Republic of Sakha (Yakutia), the in-
cidence of strangles in young horses is 57.8—
62.7% of the total population; mortality, de-
pending on the development of the epizootic
process, is 4.0-22.0% [5]. In Mongolia and
the Republic of Sakha (Yakutia), the spread of
infection and an increase in the incidence of
strangles are associated with a decrease in the
immunobiological reactivity of animals in ex-
treme climatic conditions, with the historically
established features of the traditional industry
and the lack of planned preventive measures
[5, 6].

Strangles currently remains a serious prob-
lem due to the lack of specific means of pre-
venting this disease. In the modern world, dif-
ferent types of vaccines are tested, manufac-
tured and used: inactivated, attenuated, live. In
the Netherlands, a live vaccine against horse
strangles has been developed from the Strep-
tococcus equi strain TW 928 (see footnote 3),
but it is not registered in Russia. In the USA,
a live vaccine from an attenuated strain, which
induces the production of antibodies in blood
serum after 7-10 days, and a modified intra-
nasal vaccine Pinnacle IN, two-time use, have
been developed and are being used. These vac-
cines are not used in Russia; they require two
and three doses at intervals of several weeks,
which is inconvenient for the use [11].

In Kazakhstan, an inactivated subunit vac-
cine from the Sreptococcus equi YUS-15 strain,
the KazNIVI vaccine* and the Akyntai vaccine’
have been developed. However, these vaccines
contain antibiotics and cannot be used for or-
ganic production.

Currently, an effective method of fighting
strangles is generally recognized - specific
prophylaxis with vaccines, but in veterinary
practice there are no ecologically harmless an-
ti-epizootic vaccines. The problem of preven-
tion of strangles acquires special significance in
the period of market relations, when the value

of breeding animals increases, sales of horse
breeding products and the production of organ-
ic products are expanding.

The purpose of the study is to develop ways
to increase the immunogenicity of ecologically
safe vaccines against horse washing by using
immunomodulators.

MATERIAL AND METHODS

The work was carried out in the laboratory
of veterinary biotechnology of the Yakut Scien-
tific Research Institute of Agriculture (YSRIA),
SPC Khotu-Bakt LLC and in horse breeding
farms in the Republic of Sakha (Yakutia).

To prepare a vaccine against strangles we
used strains of bacteria Streptococcus equi
H-34 and Streptococcus equi "H-5/1" which
were deposited in the All-Russian State Collec-
tion of Microorganism Strains of the Russian
State Center for Animal Feed and Drug Stan-
dardization and Quality (FSFI "VGNKI") used
in veterinary and animal husbandry.

To accumulate the bacterial mass for the
manufacture of the vaccine, we used meat-pep-
tone broth (MPB) with 1% glucose and with the
addition of horse blood serum. The prepared
bacterial base was inactivated with 0.04% for-
malin solution. Aluminum hydroxide was used
as an adjuvant.

The vaccine from the Streptococcus equi
H-34 strain as an immunomodulator was sup-
plemented with polyribonate (polyvedrim),
developed by the Scientific Research, Design
and Technology Institute of Biologically Ac-
tive Substances SPA Vector and the Institute of
Experimental Veterinary Medicine of Siberia
and the Far East. Polyribonate was added to the
vaccine at the rate of 0.5 mg / kg of live weight.
An immunomodulator was added to the vaccine
from the Streptococcus equi strain "H-5/1" - a
culture liquid (fugate) from the bacterial strain
Bacillus subtilis TNP-3 (registration number
RCAMO04759, certificate of deposit dated De-
cember 27, 2017). The strain was cultivated
for 5 days in meat-peptone broth at 37 © C. The

“Patent No. 36813 Republic of Kazakhstan. Vaccine against horse strangles/ A.B. Bizhanov, A.R. Sansyzbaev. 1999. Bul. No. 10.
*Patent No. 31032 Republic of Kazakhstan. Vaccine against horse strangles "Akyntai" / B.Sh. Karataev, N.A. Myrzakhmetuly,

A.B. Bizhanov. 2016. Bul. No. 4.
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bacterial mass containing 1 billion microbial
cells was centrifuged at 7000 rpm for 15 min to
separate the culture liquid (CL). It was filtered
through membrane filters into sterile vials heat-
ed in a water bath at 95 ° C for 15 min. Fugate
was added to the finished vaccine in a 2: 1 ratio.

The toxicity and immunogenicity of the vac-
cine were determined by conventional methods
on young horses. The vaccine with the immu-
nomodulator polyribonate was tested and re-
corded according to the approved rule’. The
study of the vaccine with the fugate of the bac-
terial strain Bacillus subtilis TNP-3 was carried
out according to the method’.

The tests of the vaccine from the Strepto-
coccus equi H-34 strain with the fugate of the
Bacillus subtilis TNP-3 bacterial strain and the
execution of scientific and technical documen-
tation were carried out in accordance with the
rules®.

To assess the immunogenic properties of the
horse strangles vaccine, the lethal dose of the
industrial strains (LD, ) was preliminarily de-
termined. The effectiveness of immunization
was determined by the number of mice resis-
tant in morbidity and mortality to infection in
comparison with animals of the control group.
Production trials of vaccines were carried out in
the strangles dysfunctional farms of the Repub-
lic of Sakha (Yakutia).

RESULTS AND DISCUSSION

The immunobiological reactivity of the body
of young horses has age and seasonal charac-
teristics and is interrelated with the dynamics
of the content of protein, mineral and vitamin
components in the blood. The most critical pe-
riods in the development of foals in immuno-
logical and physiological terms, caused by the
action of stress factors (weaning, abrupt type
change and inadequate feeding, severe cold and

infestation with helminths), are 2 months of
age, as well as winter, especially the first two
months after weaning. In this regard, the use of
immunomodulators in the development of vac-
cine preparations is justified.

The inactivated vaccine made from the
Sreptococcus equi H-34 strain with the immu-
nomodulator polyribonate is harmless and non-
reactive. When the drug is administered twice
with an interval of 14 days, high-intensity im-
munity is induced in at least 90-100% of immu-
nized laboratory mice and horses. Immunization
causes an increase in the phagocytic ability of
leukocytes, lysozyme and bactericidal activity
of serum, induces the synthesis of precipitating
antibodies and an increase in the concentration
of immunoglobulins Ig G and Ig M. This in-
dicates the stimulation of cellular and humoral
factors of immunity providing its intensity.

In the study of target animals, it was proved
that the addition of polyribonate to the vaccine
against strangles increases its immunogenic-
ity by 20%. Production tests for 1265 heads of
young horses have shown that the vaccine with
polyribonate protects up to 97.2% of immu-
nized foals from strangles disease.

Based on the analysis of literature data and
research results, polyribonate was chosen as an
immunomodulator among possible immuno-
stimulating agents. It has immunoregulatory,
anti-stress properties that enhance the body's
nonspecific resistance. The works of A.S.
Donchenko et al. [12] established the ability
of polyribonate to increase the immunogenic
properties of the BCG’ vaccine. The vaccine
with polyribonate was approved in 2000 by
the Veterinary Department of the Ministry of
Agriculture of the Russian Federation and was
widely used in the constituent entities of Russia.
However, due to the high cost of polyribonate,
the termination of its production and the expira-

“Regulation on the procedure for examination, testing and registration of veterinary drugs in the Russian Federation, approved
on October 3, 1995 by the Veterinary Department of the Ministry of Agriculture and Food of the Russian Federation.

"The order of the Ministry of Agriculture of the Russian Federation No. 101 of March 6, 2018 "On Approval of the Rules for
Conducting a Preclinical Study of a Medicinal Product for Veterinary Use, a Clinical Study of a Medicinal Product for Veterinary
Use, and a Study of the Bioequivalence of a Medicinal Product for Veterinary Use."

8Rules for conducting state registration (re-registration) and maintaining the State register of veterinary drugs in the Republic
of Kazakhstan, approved by the order of the Minister of Agriculture of the Republic of Kazakhstan dated October 31, 2002,

No. 349.
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tion of the registration period, this vaccine has
been discontinued.

The new inactivated vaccine against horse
strangles from the Streptococcus equi strain
"H-5/1" contains a culture liquid (fugate) from
the Bacillus subtilis TNP-3 bacterial strain as
an immunomodulator.

The safety of the vaccine has been estab-
lished in laboratory animals. The immunoge-
nicity of the vaccine against strangles in labora-
tory white mice was 90%. Clinical trials car-
ried out on 117 heads of young horses, showed
a high efficiency of vaccine prevention (up to
100%). Currently, scientific and technical doc-
umentation has been prepared for approval by
the Rosselkhoznadzor.

A vaccine "Tabyn" has been developed from
the bacterial strain Sreptococcus equi H-34 with
the culture liquid of the bacterial strain Bacil-
lus subtilis TNP-3 for the use in the Republic
of Kazakhstan. The immunizing ability of the
Tabyn vaccine was compared with the previ-
ously developed vaccine against strangles with
the polyribonate immunomodulator. 20 white
mice were taken for each vaccine. Then the ani-
mals were inoculated with a daily culture of the
pathogenic strain of strangles streptococcus at
a dose of 5LD,. During 10 days of observa-
tion, animals from the first group of mice fell ill
and 2 animals died, from the second group — 2
animals and in the control group - 17 animals.
Immunization with the Tabyn vaccine protects
up to 90% of white mice from experimental
infection with a pathogenic strain of strangles
streptococcus. The experience of challenging
vaccinated foals with a pathogenic strain con-
firmed the high immunogenicity of the inacti-
vated vaccine.

After immunization with the Tabyn vaccine
on the 24th day, an increase in the parameters
of the immunobiological reactivity of the or-
ganism (bactericidal and lysozyme activity of
blood serum) was noted in the blood serum.
By the end of the observation, an increase in
the number of leukocytes with a noticeable in-

crease in their phagocytic activity was recorded
in foals immunized with the Tabyn vaccine.

On day 30, the blood of foals immunized
with the Tabyn vaccine showed the highest ti-
ter of precipitating antibodies (1: 35), which is
higher than that of young animals vaccinated
with the polyribonate vaccine (1: 20).

The possibility of using the culture liquid of
the bacterial strain Bacillus subtilis TNP-3 as
a component of the inactivated vaccine against
strangles was established. The antiepizootic ef-
ficacy of the Tabyn vaccine (vaccine from the
Streptococcus equi H-34 strain + culture lig-
uid of the Bacillus subtilis bacterial strain) is
not inferior to the strangles vaccine inactivated
with the immunomodulator polyribonate. The
economic efficiency of the Tabyn vaccine is
2-3 times higher than its analogue.

This method of specific prophylaxis of stran-
gles with the "Tabyn" vaccine of horses is eco-
logically, economically and epizootologically
justified. Based on the research results, scien-
tific and technical documentation was devel-
oped, which was approved by the Committee
for Veterinary Control and Supervision of the
Republic of Kazakhstan. The registration cer-
tificate was received (RK-VP-1-3750-18 dated
November 27, 2018).

The high efficiency of inactivated vaccines
with fugate of the Bacillus subtilis TNP-3 bac-
terial strain can be explained by the antigenic
activity of the vaccine strains and the immu-
nomodulatory component - the culture liquid
(fugate) of the Bacillus subtilis TNP-3 bacte-
rial strain. According to the research results,
the bacterial strain Bacillus subtilis TNP-3 can
induce the synthesis of interferon and stimu-
late the immunobiological reactivity of the
organism, enhance the immunogenicity of in-
activated bacterial and viral vaccines [13, 14].
The developed vaccine is not inferior in im-
munogenicity and even surpasses (up to 90%)
the preparations developed in the Netherlands
(see footnote 3), the USA [11], Kazakhstan (see
footnotes 4, 5), and surpasses in terms of envi-

’Donchenko A.S., Alikin Yu.S., Donchenko V.N. Application of biologically active substances as immunomodulators in
veterinary medicine and medicine. Literature review / AUAAS. Sib. Br. IEVMSIFE. Novosibirsk, 1989.
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ronmental friendliness and harmlessness, since
does not contain antibiotics.

The absence of toxicity of the vaccine with
the culture liquid from the Bacillus subtilis
TNP-3 bacterial strain is consistent with the
previously obtained results, which showed the
harmlessness of the Sakhabactisubtil prepara-
tion, consisting of the Bacillus subtilis TNP-3
and Bacillus subtilis TNP-5 bacterial strains
in linear rats and mice in the development of a
drug probiotic [15, 16].

CONCLUSION

Methods have been developed to increase
the immunogenicity of ecologically safe vac-
cines against horse strangles. New inactivated
vaccines with immunomodulators polyribonate
and fugate of the bacterial strain Bacillus subti-
lis TNP-3 are presented. High immunogenicity
of inactivated vaccines (up to 90%) has been
established. The most effective are the vaccine
"Tabyn" and the drug from the Streptococcus
equi strain "H-5/1" with the fugate of the bacte-
rial strain Bacillus subtilis TNP-3, which can be
successfully used in Russia and in the countries
of Eurasia.
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