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The purpose of these studies is to refine stationary cultivation modes to determine the most effective
ways of viral antigen accumulation while monitoring the accumulation kinetics. The research novelty is the
use of modern methods for analyzing the accumulation kinetics of the equine rhinopneumonitis virus in
various modes. Modern production of immunobiological preparations and diagnostic test systems relies
primarily on cost-effectiveness. Traditionally, for the accumulation of virus-containing material, a stationary
cultivation method is used, which has a number of advantages, primarily associated with the absence of the
need for expensive equipment, consumables, and with the great opportunities for controlling fungal and
bacterial contamination. Additionally, even semiskilled staff may handle this method. Virological,
microbiological, technological and analytical methods of management and control of stationary cultivation of
the EHV-1 strain of equine rhinopneumonitis virus were used during the study.

The research findings served as a basis for the development of a mathematical model of stationary
cultivation of the EHV-1 strain, factoring in the influence of external and internal factors on the kinetics of virus
accumulation. Further, the findings were transferred to the production process. For the standard production
process, the biological activity of the virus was 5.75 Ig TCDso/cm?, after recalculation resulting in 500 thousand
viral particles per 1 cm3, and when the production process was modified using a mathematical model, the
virus activity increased to 6.5 Ig TCDso/cm?, after recalculation resulting in 3 million viral particles per 1 cmd.
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byn sepmmeynepdiH Makcambl XuHakmay KuHemukacbiH 6akblriay Ke3iH0e eupycmblK aHmMuU2eHHIH
XKUHaKkmarnyblHbIH eH muiMOi ondapbiH aHblKmay YWiH cmayuoHapriblK ecipy pexumMOepiH rbiCbIKmay
6onbin mabsinadel. XKypeizineeH 3epmmeynepliH XaHarbifbl apmypri pexumoepoe XblKbl PUHOMHEBMO-
HUSICbl  8UPYChIHbIH XUHaKmarny KuHemukacbliH marndayObiH 3amaHayu odicmepiH kKondaHy 60nbin
mabbinadsl. UmmyHobuonoausinbiK npernapammap MeH OuazHocmukarblK mecm XylenepiHiH 3amaHayu
eHOipici eH andbIMeH 3KOHOMUKasibiK muimOinikke cyteHedi. [Jocmyp 6olbiHwa, KypambiHOa supycbi bap
Mamepuanobl XuHakKkmay YwiH, eH andbiMeH, KbiMbam xabObikmapObiH, WbiFbiIH MamepuandapbiHbiH
KaxxemminiaiHiH 6onmaybiHa XoHe rnepcoHanobiH binikminiei memeH bosiraH Ke3de caHblpaykynakmap MeH
bakmepusinapdbiH nacmaHybiH b6akbinayoblH yiKeH MyMKiHOIKmepiHe balnaHbicmbl bipkamap apmbiKWbi-
nbiIkmapbl 6ap cmauyuoHapibiK ecipy adici KondaHblnadbl. XXymbicma XbilKbl PUHOMHEBMOHUSICbI 8UPYChI-
HbiH EHV-1 wmammbiH cmayuoHapnblk ecipyli 6ackapy MmeH b6akbinayObiH 8UPYCOo2usisiblK, MUKPO-
buornoausnblK, MexHON02UANbIK XXoHe aHaiumukaribsiK adicmepi Kor10aHblnobl.
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XKypeizinzeH sepmmeynep HemuxeciHde supycmapdbiH XUHaKmarsny KUHemukacbiHa ChbIPMKbI XoHe
iwki cpakmopnapdbiH acepiHe HeezizdenezeH EHV-1 wmammbiH cmayuoHapnsik ecipydiH Mamemamukarbsik
moderni a3ipneHdi, codaH KeliH Homuxxesep eHOipic npoueciHe eHai3indi. CmaHdapmmsi eHOipic rnpoueciHoe
supycmbiH 6uonoausinbik 6enceHdiniai 5,75 Ig TCDso/cm® Kypadbi, 6yn kalima ecenmey ke3iHde 500 MbiHObI
Kypaliobl. 1 cm® esupycmblk 6enuwekmep, an MamemamukasnblKk Molesnib0i KorndaHa ombipbir, eHJipic
rpoueciH e3zepmy kesiHoe supycmsbiH 6enceHdiniei 6,5 Ig TCDso/cm® deliiH kemepindi, 6yn kalima ecenmey
ke3iHOe 1 cm3-me 3 MunnuoH supycmeik 6enuiekmep.

TyliiiHOi ce3dep: XbinKbl PUHOMHEBMOHUSIChI; 8UPYCOJIO2US; XUHaKmMay KUHemukKachl; ecipy; eakyuHa;
EHV-1; XbinKbl 2eprieceupycal.
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Llenbto daHHbIx uccnedosaHull ssenissemcsi ompabomka pexxumMos cmayuoHapHo20 Ky ibmueupo8aHUus,
Onsa onpedeneHusi Haubonee 3aghghekmuHbIX rymeli HaKOM/IeHUsT 8UPYCHO20 aHmuzaeHa fnpu KOHmMpose
KUHemuKku HakorieHus. HosusHoU nposedeHHbiXx uccriedosaHUl S8/15emcsl nNpUMEHEHUE CO8PEMEHHbIX
mMemodo8 aHasnusa KUHemMUKU HaKOIM/IeHUs eupyca PUHOMHEBMOHUU sowadell 8 pasfiuyHbIX PeXuMax.
CospemeHHoe npou3soocmeo UMMYHOBUOIO2UHECKUX rpenapamos u 0uagHOCMUYeCcKUX mecm-cucmem 8
rnepgyro o4yepedb ronazaemcsi Ha 3KOHOMUYECKYI0 aghgpekmusHocmb. TpaduyuoHHO Orisi HakKorneHus
supyccodepxxawe20 Mamepuarsa npuMeHsIemcs cmayuoHapHbIU Memo0 KynbmueauposaHus, umetowul pso
rnpeumyujecms, C8sI3aHHbIX 8 repsy o4vyepedb C omcymcmeuem Heobxodumocmu OopPO20CMmOosiLEe20
0bopydoeaHusi, pacxodHbIX Mamepuasios, u bosbwue 803MOXHOCMU KOHMPOss epubkosol u bakmepuarsib-
HOU KOHMamuHayuu, npu HU3KoU Keanudghukayuu nepcoHasa. B pabome ucronb3oeasnucb eupycosioau-
yeckue, MUKpobuososu4decKkue, MexHOA0eU4YecKUe U aHanumuyeckue memoOlbl yrpasneHusi u KOHmMporss
cmayuoHapHo20 KynbmueuposaHusi wmamma EHV-1 eupyca puHornHesMoHuUu nowaded.

B pesynbmame npogedeHHbIXx uccredoeaHul Obia paspabomaHa Mamemamudeckasi MoOesib
cmauyuoHapHo20 KyrnbmueupogaHusi wmamma EHV-1, ocHogaHHas Ha 61usiHUU 8HeWHUX U 8HYMPEHHUX
aKkmopos Ha KUHemUKYy HaKOIM/IeHUs1 8Upycos, ¢ rnocriedyruwum eHedpeHueM pe3ynbmarmos 8 rnpou3goo-
cmeeHHbIl npouecc. Npu cmaHOapmHOM MPou38oOCMBEHHOM rpoyecce buoniosudeckasi akmueHOCMb
supyca cocmaensina 5,75 Ig TLs¢/cm3, ymo ripu nepepacyeme cocmasssiem 500 mbic. 8UPYCHbIX Yacmuy
8 1 cm3, a npu modughukayuu nNpou3sodCcmMEEHHO20 fpouecca ¢ NpUMeHeHUeM Mamemamuyeckol mooenu
akmusHocmb eupyca 6bina nodHssima 0o 6,5 Ig TLso/cm3, ymo npu nepepacyeme cocmaesisiem 3 MIH
8upYyCHbIX Yacmuy e 1 cm3.

Knroyeebie cnoea: puHornHesMoHusl nowadel; eupycorio2usi;, KUHemMuKa HaKOM/IeHUs; Kyfbmueu-
poeaHue; sakuyuHa; EHV-1; 2eprnieceupyc nowaded.

Introduction

Equine herpesviruses 1 & 4 (EHV-1 and EHV-4) are two closely related pathogens of members of the
Perissodactyla family, such as horses, zebras and donkeys. Based on the close genetic and antigenic
affinity, EHV-1 and EHV-4 are classified as the Varicellovirus genus of the Alphaherpesvirinae family,
Herpesviridae subfamily [1].

Equine herpesvirus 1 (EHV-1) is an alphaherpesvirus and a pathogen that can cause respiratory
diseases, miscarriages and neurological diseases in horses [2.p.1]. The neurological form of the disease,
equine herpesvirus myeloencephalopathy (EHM), is reported as a complication in nearly half of horses
naturally infected with EHV-1 [3.p.1].

Several vaccines exist for the respiratory and abortive forms of equine rhinopneumonitis; however,
they are limited by their short-lived immunity or insufficient protection. Outbreaks of EHV-1 continue to occur
in horses despite active immunization efforts [4.p.2].

According to OIE recommendations, the prevention of equine rhinopneumonitis depends on adapting
vaccination protocols and monitoring their efficacy, which primarily relies on the strain used and its
concentration in the final product [5.p.2].
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Static cultivation offers the ability to produce a specific virus under minimal equipment requirements
while maintaining strict control over cytopathic processes. Optimizing static cultivation processes can
enhance the yield and productivity of the virus-cell system, facilitating the development of highly effective
vaccines. Static cultivation should be refined to prevent undesired induction of apoptosis or autophagy at the
early stages of viral infection. To fully realize the potential of static cultivation, each production process must
include a thorough analysis of the cultivation conditions for the host-cell system, alongside the optimal
conditions for EHV-1 strain infection. Additionally, factors influencing these processes must be considered
[6.p.2].

Considering static cultivation as a system, the following subsystems can be distinguished:

1. Liquid medium that serves as a nutrient solution to sustain cell viability and prevent their drying;

2. Monolayer of cell cultures infected with the equine rhinopneumonitis virus.

The correlation between these subsystems, combined with the parameters under study, will enable
the identification of the most effective static cultivation regimes.

In this context, the aim was to investigate the effects of static and dynamic pH and temperature
regimes during the static cultivation of the EHV-1/K strain of equine rhinopneumonitis virus. This research is
expected to support the development of effective mathematical models, where virus accumulation kinetics
depend on various factors, such as viral replication rate and the impact of endogenous and exogenous
factors on virus growth and accumulation, enabling to provide simplified formulas applicable across different
parameter ranges [7.p.3].

To achieve this aim, the following objectives were outlined:

1. Analysis of virus cultivation based on growth phases to determine the quantity of replicated virus at
different time intervals.

2. Optimization of pH influence regimes for the cultivation of the EHV-1 strain, involving three static
and four dynamic regimes, to assess the effect of pH levels across growth phases and identify growth-
limiting and stimulating factors.

3. Optimization of temperature influence regimes for the EHV-1 strain, involving three static and four
dynamic regimes, to evaluate temperature effects across growth phases and determine limiting and
stimulating growth factors.

The findings from this research can be applied to the algorithmic and software design of calculations
for biotechnological processes, such as substrate and biomass recirculation. This will enable practical
implementation of biotechnological processes through optimized ratios [8.p.1].

Modern veterinary immunobiological production, in compliance with international GMP (Good
Manufacturing Practice) standards, should focus on quality and safety while maintaining economic efficiency.
This approach will make a significant contribution to combating equine rhinopneumonitis in conjunction with
current anti-epizootological strategies [9.p.5].

Materials and methods of research

The research took place during the period from July to November 2022 at the Kazakh National
Agrarian Research University at the Department of biological safety, as well as in the Virology laboratory of
the Scientific and Production Enterprise "Antigen" LLP.

Virus

Equine herpesvirus 1 (EHV-1) isolated from abortive material with typical properties of equine
rhinopneumonitis virus. The virus was adapted to static cultivation. The cytopathogenic effect included cell
rounding and reduction in size, followed by cell detachment from the glass surface.

Cell culture

The passaged E. Derm cell culture was provided by the "Cell Culture" laboratory of the Scientific and
Production Enterprise "Antigen" LLP (Kazakhstan, Almaty) and was originally obtained from ATCC® (NBL —
6).

Nutrient medium

Cultivation was conducted using Dulbecco’s Modified Eagle’s Medium (DMEM) (Gibco, Life
Technologies, USA) spiked with 5% fetal bovine serum (FBS) (Gibco, Life Technologies, USA), without
antibiotics. The medium contained phenol red (phenolsulfonphthalein), a colorimetric pH indicator providing
integrated pH control.

Static cultivation

Static cultivation was carried out in BINDER BD 115 incubators, with daily monitoring of
cytopathogenic effects via daily microscopy using AE31 Trinocular inverted microscope at 60X/0.80
magnification in bright field.

Static cultivation

Static cultivation of the EHV-1 strain was performed in ventilated flasks on monolayers of 2- to 3-day-
old E. Derm cell cultures, using varying infection doses. Samples were maintained for up to 96 hours in the
incubator under temperature regimes ranging from +36°C to +38°C. Daily microscopic examination was
conducted to assess the level of cytopathogenic effect using inverted microscope.
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pH level control

The pH level was adjusted using 1% sodium bicarbonate solution and 0.1% sulfuric acid solution.
These solutions were added to the nutrient medium as needed to correct fluctuations in pH levels. The pH
was monitored using phenol red and the SevenCompact S220 pH/ion meter (Mettler Toledo).

Virus activity monitoring

The biological activity of the EHV-1 strain was assessed through serial titration of EHV-7cell cultures
following the Reed-Muench method. [10.p.3]

Research results

EHV-1 strain growth analysis

The growth analysis of the EHV-1/K strain was based on the manufacturing technology of the
rhinopneumonitis vaccine and the list of standard operating procedures of SPE Antigen LLP. The analysis
results are shown in Table 1.

Table 1. — Standard static cultivation

No. | Name Growth phase/hour ,
Concentration
I Il 1 v
1| EHV-1K 24-30 24-72 72-96 96-120 5:51g TCD
s0/cm

According to the above table, the stationary growth phase is notably prolonged, lasting from 24 to 30
hours before the first signs of cytopathogenic effect become evident. This is attributed to the replication cycle
of the equine rhinopneumonitis virus within the host cells, followed by subsequent infection of neighboring
monolayer cells. The exponential growth phase spans from 24 to 72 hours, during which the virus
extensively infects the monolayer. The duration of the stationary growth phase is between 72 and 96 hours,
characterized by a slowdown in the accumulation of virus-containing material due to the infection of
monolayer cells at this stage, limiting further viral propagation. The growth deceleration phase occurs
between 96 and 120 hours and is marked by a decline in the concentration of viable viruses, as those
produced during the initial replication phase (Phase I) begin to degrade. Figures 1 and 2 illustrate the distinct
differences between infected and uninfected E.Derm cell cultures.

Figure 1 — E. Derm cell culture not infected with EHV-1 without signs of CPE,
at 60X/0.80 magnification in bright field
6
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Figure 2 — E. Derm cell culture infected with EHV-1 with signs of CPE,
at 60X/0.80 magnification in bright field

Figure 1 demonstrates that the cells exhibit a well-preserved, intact structure, uniformly distributed
across the surface area of the flask wall. In contrast, Figure 2 shows clear signs of CPE characterized by cell
rounding, peeling, and the appearance of cell-free gaps on the surface of the culture flask wall.

Optimization of pH Influence on EHV-1 strain cultivation

To develop a mathematical model with a parameter of the pH effect on the cultivation process of the
EHV-1 strain, we investigated the following regimes:

(1) 6.0;

(1) 8.0;

(1) pH maintained at 6.0 during the first two growth phases and adjusted to 7.0 for the subsequent
two growth phases;

(IV) pH maintained at 6.0 during the first two growth phases and adjusted to 8.0 for the subsequent
growth phases;

(V) pH maintained at 8.0 during the first two growth phases and adjusted to 7.0 for the subsequent
growth phases;

(V1) pH maintained at 8.0 during the first two growth phases and adjusted to 6.0 for the subsequent
growth phases;

(VI 7.0.

The presented pH regimes for studying the influence of pH on the cultivation of the EHV-1 strain allow
for a comparison of static upper and lower pH limits, as well as dynamic transitions from upper to lower pH
levels and vice versa. It is essential to consider the specific characteristics of the host-cell and virus
interaction system during the cultivation process.
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Table 2. — Effect of pH on EHV-1 virus growth

pH regime pH/hour
The final viral titer
24-30 48-72 72-96 96-120

1 6,0 6,0 6,0 6,0 5.75 Ig TCD so/cm3
2 8,0 8,0 8,0 8,0 5.75 Ig TCD so/cm3
3 6,0 6,0 7,0 7,0 6.00 Iy TCD so/cm?
4 6,0 6,0 8,0 8,0 5.75 Ig TCD so/cm3
5 8,0 8,0 7.0 7.0 6.5 Ig TCD so/cm3
6 8,0 8,0 6,0 6,0 5.75 Ig TCD so/cm3
7 7,0 7,0 7,0 7,0 6.00 Ig TCD so/cm3

According to the above table, the significant impact of pH on the kinetics of virus accumulation and the
progression rate through different growth phases is evident. For example, under the fifth regime, elevated pH
levels during the first two phases enhance cell viability, while lower pH levels during phases Ill and IV are
more favorable for virus viability. Conversely, lower pH levels during the initial two phases reduce cell
viability and sensitivity to EHV-1.

Optimization of temperature regimes for the EHV-1 strain

To optimize temperature conditions for the cultivation process of the EHV-1 strain, the following
temperature parameters were studied:

(1) 36.0;

(1) 38.0;

(Ill) temperature maintained at 36.0 during the first two growth phases and adjusted to 37.0 for the
subsequent two growth phases;

(IV) temperature maintained at 36.0 during the first two growth phases and adjusted to 38.0 for the
subsequent growth phases;

(V) temperature maintained at 38.0 during the first two growth phases and adjusted to 37.0 for the
subsequent growth phases;

(VI) temperature maintained at 38.0 during the first two growth phases and adjusted to 36.0 for the
subsequent growth phases;

(VvII) 37.0.

The presented temperature regimes consider both static temperature parameters, which remain
constant throughout the cultivation process, and dynamic parameters, which shift from higher to lower values
or vice versa depending on the growth phases.

Table 3. — Effect of temperature on EHV-1 virus growth

Temperature Temperature/hour
regime Concentration
24-30 48-72 72-96 96-120
1 36,0 36,0 36,0 36,0 6.00 Ig TCD so/cm3
2 38,0 38,0 38,0 38,0 5.75 Ig TCD so/cm3
3 36,0 36,0 37,0 37,0 6.25 Ig TCD so/cm3
4 36,0 36,0 38,0 38,0 5.75 Ig TCD so/cm3
5 38,0 38,0 37,0 37,0 6.25 Ig TCD so/cm?
6 38,0 38,0 36,0 36,0 6.5 Ig TCD so/cm?3
7 37,0 37,0 37,0 37,0 6.00 Ig TCD so/cm?3

According to the above table, the effect of temperature on the kinetics of equine rhinopneumonitis
virus accumulation during static cultivation is evident. The most optimal temperature regime is regime 8,
where the temperature is maintained at 38.0°C during the first two phases and at 36.0°C during the last two
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phases. This regime resulted in a viral titer of 6.5 log TCD so/cm3, which, after converting via the
antilogarithm, corresponds to 3 million viral particles per 1 cms3.

Conclusion

Optimizing the pH and temperature regimes will enhance the stationary cultivation conditions,
facilitating their integration into technological processes for the production of virological immunobiological
products and diagnostic test systems. Specifically, the biological activity of the EHV-1 strain initially
measured at 5.75 log TCD so/cm?® (equivalent to 500,000 viral particles per 1 cm?) was increased to 6.5 log
TCD so/cm? (equivalent to 3 million viral particles per 1 cm?) through modifications in the production process.

Funding information

This research was conducted under the program-targeted financing of scientific and technical
programs for 2021-2023 by the Ministry of Agriculture of the Republic of Kazakhstan, IRN BR10764975:
"Develop and propose for production tools and methods for diagnostics, disease prevention, therapy of
infected animals, and decontamination of anthracic soil centers".

REFERENCES:

1. Perkins G., Babasyan S., Stout A. E., Freer H., Rollins A., Wimer C. L., & Wagner B. Intranasal
IgG4/7 antibody responses protect horses against equid herpesvirus-1 (EHV-1) infection including
nasal virus shedding and cell-associated viremia. Virology, 2019, 531, pp. 219-232.

2. Kydd J.H., Lunn D.P., Osterrieder K. Report of the fourth international Havemeyer workshop
on Equid Herpesviruses (EHV) EHV-1, EHV-2 and EHV-5. Equine Vet. J., 2019, 51, pp. 565-568.

3. Henninger R.W., Reed S.M., Saville W.J., Allen G.P., Hass G.F., Kohn C.W., Sofaly C.
Outbreak of neurologic disease caused by equine herpesvirus-1 at a university equestrian center. J.
Vet. Intern. Med., 2007, 21, pp.157-165.

4. Kim S.K., Shakya A.K. O'Callaghan D.J. Intranasal treatment with CpG-B
oligodeoxynucleotides protects CBA mice from lethal equine herpesvirus 1 challenge by an innate
immune response. Antiviral Res., 2019, 169, pp. 104546.

5. Chapter 2.5.9. — Equine rhinopneumonitis (infection with equid herpesvirus-1 and -4). World
organization for animal health. OIE Terrestrial Manual, 2017, pp. 894-903.

6. Vazquez-Ramirez D., Genzel Y., Jordan l., Sandig V., Reichl U. High-cell-density cultivations
to increase MVA virus production. Vaccine, 2018, 36(22), pp.3124-3133.

7. lwasa Y., Hara A., Ozone S. Virulence of a virus: How it depends on growth rate, effectors,
memory cells, and immune escape. J Theor Biol., 2021, 530, p.110875.

8. Makarov V.V., Gordeev L.S., Gordeeva Yu. L., Shcherbinin M.Yu. Algoritmicheskoe i
programmnoe obespechenie raschetov biotehnologicheskih processov s recirkulyaciej substrata i
biomassy’ [Algorithmic and software calculations for biotechnological processes with substrate and biomass
recycling]. Programmny’e produkty’ i sistemy’, 2014, 108, pp.198-204. (In Russian)

9. Khusro A., Aarti C., Rivas-Caceres R. R., Barbabosa-Pliego A. Equine Herpesvirus-l Infection
in Horses: Recent Updates on its Pathogenicity, Vaccination, and Preventive Management Strategies.
Journal of equine veterinary science, 2020, 87, p.102923.

10. Reed L.J., Muench H. A simple method of estimating fifty percent endpoints. American
Journal of Epidemiology, 1938, 27, no.3, pp.493-497.

Information about the authors:

Akhmetzhanova Moldyr Nurlanovna* — PhD student, "8D09101 — Veterinary Medicine" program,
Kazakh National Agrarian Research University, Republic of Kazakhstan, 050010, Almaty, 8 Abai Ave., tel.:
+77471195351, e-mail: a.moldir.88@mail.ru.

Akhmetsadykov Nurlan Nuroldinovich — Doctor of Veterinary Sciences, Professor, Kazakh National
Agrarian Research University, Republic of Kazakhstan, 0560010, Almaty, 8 Abai Ave., tel.: +77017290175,
e-mail: nurlan.akhmetsadykov@mail.ru.

Krykbayev Yerkin Aliybekovich — PhD student, "8D09101 — Veterinary Medicine" program, Kazakh
National Agrarian Research University, Republic of Kazakhstan, 050010, Almaty, 8 Abai Ave., fel.:
+77023654304, e-mail: krykbaev_e@mail.ru.

Khussainov Damir Mikdatovich — Candidate of Veterinary Sciences, Associate Professor, Kazakh
National Agrarian Research University, Republic of Kazakhstan, 050010 Almaty, 8 Abai Ave., ftel.:
+77077290185, e-mail: doctor-vet@mail.ru.

AxmemxaHoea Monb0lbip HypnaHosHa™ — "8D09101 — BemepuHaprsbik meduuyuHa" mamaHObIfbl
bolibiHwa dokmopaHmypaHbiH biniM anyweickbl, Kasak ynmmblK azpapiibi 3epmmey yHusepcumemi,
KasakcmaH Pecnybnukacel, 050010, Anmambi K., Abal OaHfbinbl 8, men.. +77471195351, e-mail:
a.moldir.88@mail.ru.



BETEPUHAPUA FbllIbIMOAPDI BETEPUHAPHbIE HAYKU

Axmemcadbikoe HypnaH HyponduHosu4y — eemepuHapusi fblribiMOapbiHbIH OOKMOpkI, rpogheccop,
Kasak ynmmoik agpapribik 3epmmey yHusepcumemi, KazakcmaH Pecnybnukacbi, 050010, Anmamsbl K.,
Abali Oanrbinbl 8, men.: +77017290175, e-mail: nurlan.akhmetsadykov@mail.ru.

Kpbikbaes EpkuH Anutibekosud — "8D09101 — BemepuHaprnbik MeduuuHa" mamaHObifbl 6olibiHWA
dokmopaHmypaHbiH biniM anywseicbi, Kasak ynmmbIK aspapiibiK 3epmmey yHusepcumemi, KasakcmaH
Pecnybnukacsi, 050010, Anmamei K., Abal daHrbinbl 8, men.: +77023654304, e-mail: krykbaev_e@mail.ru.

XycauHoe Jamup Mukdamosuy — eemepuHapusi fbiribiIMOapbIHbIH KaHOUOamal, KaybiMOacmbipbliiFaH
npogpeccop, Kaszak ynmmebiK azpapliblk 3epmmey yHugsepcumemi, KazakcmaH Pecnybnukacel, 050010,
Anmamei K., Abal OaHrbinbl, 8 yu, men.: +77077290185, e-mail: doctor-vet@mail.ru.

AxmemxaHoea Monbdblp HypnaHosHa* — oby4darowasics OokmopaHmypbl Mo creyuanbHocmu
«8D09101 — BemepuHapHas meduyuHa», Kasaxckuli HauuoHarbHbIl azgpapHbil uccriedosameribCKul
yHusepcumem, Pecnybnuka KazaxcmaH, 050010, e. Anmamel, np. Abas 8, men.: +77471195351, e-mail:
a.moldir.88@mail.ru.

Axmemcadbikoe HypnaH HyponduHosuy — OOKMOp eemepuHapHbIX Hayk, rnpogheccop, Kaszaxckuli
HayuoHasbHbIl azgpapHbll  uccredosamernbckull  yHusepcumem, Pecnybnuka KaszaxcmaH, 050010,
2. Anmamel, np. Abas 8, men.: +77017290175, e-mail: nurlan.akhmetsadykov@mail.ru.

Kpbikbaes EpkuH Anutibekosuy — oby4darouutics GokmopaHmypsl rno creyuansHocmu «8D09101 —
BemepuHapHass meduuyuHa», Kazaxckull HauuoHasnbHbIU azpapHbil uccredoeamesibCKull yHUsepcumem,
Pecnybnuka KaszaxcmaH, 050010, e. Anmambsl, np. Abas 8, men.. +77023654304, e-mail:
krykbaev_e@mail.ru.

XycauHos [amup Mukdamosu4y — kaHOUOam eemepuHapHbIX HayK, accouuuposaHHbIl rpogheccop,
Kasaxckuli HayuoHarnbHbIl agpapHbil uccrnedoeamenibckul yHueepcumem, Pecnybnuka KasaxcmanH,
050010, e. Anmamel, p. Abasi 0. 8, men.: +77077290185, e-mail: doctor-vet@mail.ru.
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CEPOJIOTMYECKUA MOHUTOPUHI HA HAJIUYUE BUPYCHEUTPAINU3YIOWMX AHTUTEN
Y BAKULUHNPOBAHHbBbIX MPOTUB BEWEHCTBA AOMALUHUX NNOTOAAHbIX

Gelicembaes K.K.* — 0Ookmop PhD, accouuupogaHHbIl rnpogeccop Kagedpbl eemepuHapHoU
caHumapuu, Kasaxckuli azpomexHu4Yeckuli uccriedoeamenibckul yHugsepcumem umeru C.CeligpyrnnuHa,
2. Acmana, Pecniybnuka Kaszaxcman.

MyxaHbemkanuee E.E. — kaHOudam eemepuHapHbIX HayK, accoyuuposaHHbili npogheccop,
3aeedyrowjuli kagpedpoli semepuHapHol MeOuUUHbI, Ka3zaxckuli azpomexHu4Yeckul uccriedoeamernbCKuli
yHusepcumem umeHu C.CeligpynnuHa, . AcmaHa, Pecrybrniuka KazaxcmaH.

Ab60paxmaHos C.K. — okmop eemepuHapHbIX Hayk, rpogeccop, dekaH haKkynbmema eemepuHapuu
U mexHosnoauu xusomHogsodcmea, Kasaxckuli azpomexHudeckul uccredogamesibCKull yHusepcumem
umeHu C.CeligpynnuHa, 2. AcmaHa, Pecriybriuka Kasaxcman.

B cmambe npedcmaeneHbl pes3yrbmambl Ceposio2ud4ecKko20 MOHUMOPUHea 8aKUUHUPOBaHHbIX
rnpomue 6eweHcmsa cobak, obumarowjux 8 20pOOCKUX U CenlbCKUX meppumopusix Pecriybnuku Kasaxcmar.
B pesynbmame 3KkcreduyUOHHbIX 8ble3008 8 2opoda lNemponaesnosck, Anmama, LUbiMkeHm, 8 cefibCcKue
OKpyea palioHoge Cegepo-KasaxcmaHckol (Ecunbckul, Kbisblmkapckuli), >Xambbinickol (batsakckud,
)Kambbinckull) obnacmeli coenacHO KasleHOapHOMY rfiaHy Hay4YHO20 [poeKma, 2pynnol Hay4YHbIX
uccnedosamenel bbin npouszsedeH ombop rnpob CbiIBOPOMKU KPO8U Om rpusumsix rpomue beweHcmea
cobak eaKkuyuHamu pa3sHbIx rpoussodumerneti, He3ag8uUcuMO om Mosi0eol nNpuHadnexxHocmu, 8 o3pacme om
1 200a 0o 15 nem. YkaszaHHble Mecma ombopa npob kposu bbiiu onpederneHsl Mo pesynbmamam UlyYeHusi
3rU300MosIo2UYECKOl  XapakmepucmuKku meppumopuu cmpaHbl 3a rocnedHue Oecsimb fiem 1o
beweHcmMeBy XUBOMHbIX.

Cbigopomky uccnedoganu 0ocmyrHbIM MemoOoM, a UMEHHO «VIMMyHoepMeHmMHas mecm-cucmema
0151 onpederieHUs1 ypoeHs aHmMumer K eupycy beweHcmea 8 CbIBOPOMKax KPOBU XUBOMHbIX, 8aKUUHU-
posaHHbIX rpomug beweHcmea MemoOoM HErnpsMo20 UMMYHOGEPMEHMHO20 aHanu3sa» (npouseodumerib
@IBHY «®L{TPB-BHWBW», Poccusi).

Pe3ynbmambi nocmeakyuHabHbIX uccriedosaHuli cbieOpomKuU Kpoeu, e3samol yepes 1,5-5 mec. om
cobak pasHbIX 803PacmHbIX 2pyrnn U ronoeol fpuHadnexHocmu, obumaroujux 8 CesepHOM U HXKHOM
peauoHe pecnybnuku, UMMYHU3UPOBaHHbIX UHaKmMueUpO8aHHbIMU 8akyuHamu rnpomue beweHcmea,
ceudemenbcmeyrom 0 co30aHUU HeobxodumMoz20 3aujumHoz2o bapbepa Ors 80CnPUUMYUBOU MOMyAsayUU
domawHUX nIomosiOHbIX.
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