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FEATURES OF THE ANATOMY OF SOME BONES OF THE FACIAL PART
HEADS OF A BACTRIAN CAMEL

ANNOTATION

The nasal and incisor bones of the Bactrian camel are represented by paired bones, which are
located in the front of the skull and have features in the anatomical structure, unlike other agricultural
animals. In a camel, the nasal bones have the appearance of two flat bones, which participate in the
formation of the roof of the nasal cavity and are divided into external and internal surfaces. In
comparison with cattle, the length of the nasal bone of a Bactrian camel due to the shape and location
of the nostrils on the dorsal part of the nose is half as much and not covers the entire nasal cavity, as
well as in dogs. The nasal part of the nasal bone in a camel is much expanded than in other animals,
looks like a wing and forms two bends - internal and external. The lateral edge of the wing of the nasal
bone is involved in the formation of the inner part of the lacrimal opening, which in the camel has a
different size and shape. The incisive bones of the camel are topographically located in front of the
maxillary bones and serve as a bone base for the nostrils, forming the entrance to the nasal cavity and
form the anterior part of the bone palate and holes for the alveoli of the anterior canines, which are
present in males and females. In our study, the camel was compared with a large cattle does not have
an incisive-nasal suture and, accordingly, does not have a nasopharyngeal notch. An anatomical study
of the bones of the facial part of the skull of the Bactrian camel was carried out according to certain
methods. the facial part of the animal's skull depending on the physiological loads of the respiratory
system in different age periods.

Keywords: bactrian camel, comparative anatomy, skull morphology, craniometry, nasal bone,
incisor bone.

Introduction. The largest representative of the camel family - camelidae, is the bactrian camel
- camelus bactrianus, belonging to the detachment with a single-humped camel to the genus of camels
proper - camelus. The Bactrian camel differs from the one-humped camel by the presence of two
humps in a larger size and the presence of a greater live weight, both types of camels are closely
related, which give fertile viable crosses.

The Republic of Kazakhstan is the birthplace of this unique breed of camels, the Kazakh
Bactrian, which is rightfully considered the national treasure of the whole people. [1,2,3].

Camel breeding in the southern and western regions of the Republic of Kazakhstan, where
basically more than half of the land area is represented by a zone of sands and deserts, this livestock
sector is of production interest to local farmers in order to obtain valuable food for the population,
such as meat and «shubat» [4,5,6]. In this regard, the breeding of camels in the above natural and
climatic conditions of this region is one of the cost-effective and additional reserves in solving the
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food program of the agricultural complex of the Republic of Kazakhstan [7]. In fulfilling the tasks set
by the country's livestock food program, a large role is given to the development of veterinary
sciences, that is, in the development of scientifically based methods for the treatment and diagnosis of
diseases of an infectious and non-infectious nature in camel breeding. [8,9]. The adaptation of the
camel to the extreme environment contributed to the emergence of a number of structural and
functional features in the structure of some body systems.

In vertebrates, the formation of the skeleton of the head (skull) in the past was associated with
the complication of the general organization of the way of life. The shape and size of the facial
skeleton of the head directly depends on the degree of development of the masticatory apparatus of
animals. The size of the skeleton of the head and the development of individual bones of the skull are
also affected by the age of the animal, its species and breed. [10-12].

The lacrimal, nasal and incisive bones of the Bactrian camel, like those of other farm animals,
are represented by paired bones, which are located in the front of the skull. [13-18].

The purpose of our anatomical study was to study the morphological features of some bones
of the facial part of the skull (lacrimal, nasal and incisor) of the Bactrian camel in the postnatal period
of the animal’s life.

Material and research methods. The material for the craniometric study of
the zygomatic bone in a Bactrian camel in a comparative aspect was 10 preparations from six to ten
years old taken from adult animals. The anatomical study was carried out according
to certain methods, that is, the bones of the skull cleaned from soft tissues were subjected
to processing by maceration and cooking in dishes over low heat. The bones are boiled
for 1-3 hours in a decoction of an agueous decoction of vegetable raw materials (1: 4), containing (in
percent by weight) the following components in crushed form: saline herb - 25.0, shoots and roots of
soapwort - 25.0, rhizomes calamus - 25.0, linden leaves - 25.0. Then the bones are removed from the
hot or warm broth, rinsed with water and dried [19].

For morphometric study of some bones of the facial part of the skull (nasal and incisal), linear
measurements of interosseous sutures and other linear measurements between anatomical formations
were determined using a compass and a metal millimeter ruler
and a caliper. Latin names of anatomical formations are given according to the international veterinary
anatomical nomenclature [20].

Research results. The nasal bone - osnasale (Fig. 1-1a, 1b) is represented in the Bactrian
camel, a paired bone, which is involved in the formation of the roof of the nasal cavity. On the nasal
bones, the outer and inner surfaces are distinguished.

The lateral process of the nasal bone in the camel in 90% of cases ends at the junction of the
incisor and maxillary bones (at the incisor-maxillary suture), in dogs this process goes like the lower
part of the nasopharyngeal suture. And only in 10% of the studied material (preparation No. 7) did the
Bactrian camel have a 1.2 cm long naso-incisor suture, like in all animals.

In the Bactrian camel, the nasal bone borders caudally with the frontal bone by the frontonasal suture.

The back of the nasal bone of the camel is widened, like that of a horse, and looks like a wing.
The total length of the frontonosal suture - suturafrontonasalis (Fig. 1-3a) in adult animals averaged
5.2+ 0.10 cm, including the length of the suture to the inward bend, on average for the group, was 3.5
+0.08 cm .

The rest of the nasofrontal suture sharply bends, more often in two moments at different
angles, first at 45° laterally, then after 1.2 cm the bend changes direction at 35° medially, forming a
narrow frontal process between the opening and the nasal bone. The nasal bone of the Bactrian camel
in the region of the lacrimal opening forms its inner part, which has a different shape and size. Thus, in
10% of the studied material (preparation No. 7) in a Bactrian camel, the lacrimal opening has the
shape of a flattened oval (Fig. 2 - 4).

The medial process - processus medialis, (Fig. 1-2b) of the nasal bone in the Bactrian camel is
barely noticeable and is presented in the form of a small growth. In 10% of the studied material of the
Bactrian camel (preparation No. 7), the medial process of the nasal bone is well developed and has the
same length as the lateral one.The nasal bone laterally borders on the maxillary bone through the
nasomaxillary suture - sutura nasomaxillaris, (Fig. 2 - 5a, 5b) the total length of the suture in adult
animals was on average 8.2 + 0.08 cm, which at first, after 0.5-1 5 cm after the lacrimal opening,
sharply turns at 70° perpendicular to the internasal suture.
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Figure 1 — The outer surface of the nasal bone of the Bactrian camel (preparation No.10):
1a - left nasal bone, 1b - right nasal bone, 2 - internasal suture, 2a - lateral process, 2b - medial
process,

3 - frontal bone,3a - nasofrontal suture (outer bend), 3b - nasofrontal suture(internal bend), 4 -
lacrimal opening, 5 - maxillary bone, 5a - nasopharyngeal suture (internal bend), 5b - nasopharyngeal
suture (external bend),

6 - incisive bone, 6a - incisive-maxillary suture

Then, after 1.5-1.8 cm, it again turns outward and runs parallel to the internasal suture to the
incisive-maxillary suture - suturamaxilloincisiva (Fig. 2 - 6a). Medially, the nasal bone borders on a
well-defined internasal suture - sutura internasalis, (Fig. 2 - 2) with the bone of the same name, which
is a continuation of the frontal suture.

Figure 2 — The outer surface of the nasal bone of the Bactrian camel (preparation No.7):
1a - left nasal bone, 1b - right nasal bone, 2 - internasal suture, 2a - lateral process, 2b - medial
process,
3 - frontal bone, 3a - frontonasal suture (external bend), 3b - frontonosal suture (internal bend), 4 -
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lacrimal opening, 5 - maxillary bone, 5a - nasopharyngeal suture (internal bend), 5b - nasopharyngeal
suture (external bend), 6 - incisor bone, 6a - incisor-maxillary suture, 6b - nasal incisor suture.

The total length of the internasal suture is equal in adult animals - 7.6 + 0.05 cm, respectively.
The inner surface -faciesinterna, the nasal bone of the Bactrian camel, forms a short ceiling (upper
wall) of the nasal cavity. On the inner surface of the lateral part of the nasal bones, the camel has
ethmoid ridges that serve to attach the dorsal nasal conchas. On the inner surface, the left and right
nasal bones also medially border each other with a well-defined internasal suture. The internasal
suture in the Bactrian camel is visually very well expressed, it is a continuation of the interfrontal
suture, which runs between the nasal bones of the same name.

The external curvature of the nasopharyngeal suture in the Bactrian camel topographically
runs parallel to the internasal suture between the maxillary and nasal bones, the length of the suture
varies with the width of the nasal bone of the animal.

The internal bend of the naso-maxillary suture in the Bactrian camel is, as it were, the internal
bend of the wing of the nasal bone and is located visually perpendicular to the external bend above the
said suture.

The internal bend of the frontonasal suture in the Bactrian camel is the nasal (posterior) border
of the nasal bone and is located perpendicular to exactly 45° to the interfrontal suture at the point of
transition of the latter to the internasal suture. The external bend of the frontonasal suture in the
Bactrian camel is located parallel to the internasal suture and the external bend of the nasopharyngeal
suture, and also participates in the formation of the inner edge of the lacrimal opening.

The incisor bone - os incisivum, is represented (Fig. 2,3 - 1) in a camel by a paired lamellar
bone, like in all agricultural and ruminant animals.

Figure 3 — Lateral surface of the front part of the skull of a Bactrian camel (preparation No.7):

1 - incisor bone, 1a - body of the incisor bone, 1b - nasal process of the incisor bone, 1c - alveolar hole
for the anterior canine, 2 - maxillary bone 2a - incisive-maxillary suture, 2b -alveolar hole for the
middle canine,
2¢ - alveolarhole for the posterior canine, 3 - nasal bone, 3a - nasopharyngeal suture
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Topographically, the incisor bone of the camel is located in front of the maxillary bone and
serves as a bone base for the nostrils, forming the entrance to the nasal cavity - aperturanasiossea,
forms the anterior part of the bone palate and holes for the alveoli of the anterior canines (Fig. 3 — 1v).

Camels have the latter, both males and females have three canines, middle and posterior
canines (Fig. 2 - 2b, 2v) are located on the alveolar margin - margoalveolaris, of the maxillary bone on
each side.

In a camel, the incisor bone -corpus ossis incisivi, (Fig. 2,3 - 1a) has a lamellar shape and an
oblique position, while in cattle it is located perpendicularly. On the sides towards the maxillary bone
in the camel, lamellar nasal processes extend more laterally - processus nasalis, (Fig. 3-1b) which form
the side walls of the nasal cavity. The width between the nasal processes at the level of the middle
canines in adult camels on average for the group was 5.8 + 0.02 cm, the distance between the
processes at the level of separation of the processes from the body of the incisor was 2.3 + 0.05 cm.

In comparison with cattle, in our study, the camel does not have an incisor-nasal suture and,
accordingly, there is no nasopharyngeal notch, that is, the length of the nasal bone due to the
peculiarity of the shape and the location of the nostrils on the dorsal part of the nose is half as much
and does not completely cover the nasal cavity.

From the lower part of the body of the incisor bone, closer to the midline, in the caudal
direction, there is a shorter lanceolate paired palatine process - processus palatinus, (Fig. 3 — 1v) which
with a sharp end approaches the median part of the palatine process of the maxillary bone, participates
in the formation of the nasal floor and the roof of the oral cavities, the length of the process in adult
animals was on average - 4.2 = 0.03 cm.

In the middle plane of the Bactrian camel, between the body of the incisor bone and lateral to
the palatine process, there is a rather narrow, short, sharp scalpel-shaped fissure between the incisors -
fissure interincisivi, on each side of the skull, the average length was 2.8 + 0.03 cm, and the width was
0 .8+0.05cm.

The width between the bodies of the incisor bones in the Bactrian camel is the anterior border
of the incisor bone, and unlike other animals, it has a lamellar shape and an oblique position.

Conclusion. Thus, based on the anatomical and morphometric study of the comparative
anatomy of some bones of the facial part of the skull (lacrimal, nasal and incisal) in the Bactrian camel
with other agricultural and domestic animals, the following distinctive conclusions can be drawn:

1. The length of the nasal bone of the Bactrian camel, in comparison with cattle, due to the
peculiarity of the shape and the location of the nostrils on the dorsal part of the nose, is half as much
and does not completely cover the nasal cavity, as well as in dogs (carnivores).

2. The posterior part or aboral process of the nasal bone in the camel is expanded, and, like in
the horse, it looks like a well-defined wing, the outer edges of which are involved in the formation of
the lacrimal openings.

3. Unlike other ruminants, the Bactrian camel has a lacrimal opening, mainly in the form of an
oval, which does not close with age, formed by the lateral edge of the wing of the nasal bone and the
divergence of the fronto-maxillary suture at an acute angle, in ruminants it is presented in the form of
a lacrimal or nasolacrimal fissure, while other animals are absent.

4. The body of the incisor bone in the Bactrian camel, like in ruminants, has a lamellar shape,
but its oblique location is a distinctive feature. Aborally towards the maxillary bone, on the sides of
the incisor bone, more laterally convex lamellar powerful nasal processes extend, which participate in
the formation of the side walls of the nasal cavity.

5. The incisor bone of the Bactrian camel is topographically located in front of the maxillary
bone and forms the anterior part of the bone palate and holes for the alveoli of the anterior canines,
which are available in both males and females with three canines, middle and posterior canines are
located on the alveolar margin of the maxillary bone with each sides.

6. In the Bactrian camel, in comparison with other animals, the incisor bone does not border
on the nasal bone, accordingly, it does not have an incisive-nasal suture, and a nasopharyngeal notch,
but has a nasopharyngeal suture, and a nasopharyngeal notch, which is expressed at an acute angle of
20° between the lateral process of the nasal bone and continuation of the nasopharyngeal suture.

REFERENCES



Berepurapus F. bl/IbIMAaPbl

1 Genetics of the productive profile of camels of different genotypes of the Kazakh
population/ D.A.Baymukanov, A. Baymukanov, O. Alikhanov, D.A. Doshanov, K.Zh. lhsan, D.S.
Sarsenbay// Bulletin of the National Academy of Sciences of the Republic of Kazakhstan.- 2018. - No.
371.- pp. 144-161.

2 Comparative assessment of meat efficiency indicators at thoroughbred Kazakh bactrians and
their hybrids in conditions of «hanskayaorda» LLP/ K. Bozymov, F. Zakirova, |. Zhubantayev, A.
Dnekeshev // Proceedings 4th Conference of ISOCARD «Silk Road Camel: The Camelids, Main
Stakes For Sustainable Developmenty. June 8-12, 2015 Almaty//Veterinary medicine.- 2015.-Ne 2
(42).- P.399-401.

3 Baymukanov D.A. Camel breeding: a textbook / D.A. Baymukanov, Yu.A. Yuldashbayev,
D.A. Doshanov . - M.: COURSE, SIC INFRA, 2016. - 184 p.

4 Zakirova F.B. Nutritional and medicinal properties of shubat/ F.B. Zakirova// Science and
education: Scientific journal of Zhangir Khan West Kazakhstan Agrarian-Technical University.-2019.
- Ne2(55). - P.43-47.

5 Zakirova F.B. corsets for assessing the meat productivity of Kazakh Bactrian camels/
Zakirova F.B., Zhubantaev I.N., Dnekeshev A.K.// improving the level of competition of the national
economy within the EAEU: materials of the international scientific and practical conference. 17
march, 2017 . - Uralsk,2017. - Part I1, pp. 27-28.

6 Zakirova F.B. The study of medicinal and nutritional properties of shubat/ F.B. Zakirova,
M.S. Seitov// Science and education: scientific. - practice. the journal of the Zhangir Khan ZKATU.—-
2019. - Ne3 (56) . - Pp.100-106.

7 The study of meat productivity indicators in bactrian camels in Khan's Horde LLP/ F.B.
Zakirova, I.N. Zhubantaev, A.K. Dnekeshev, M.S. Seitov, A.N. Zhubantaeva// Mat. XVIII inter-
scientific conference of young scientists "Human capital — the basis of modernization" in the light of
the President's Message Of the Republic of Kazakhstan to the People of Kazakhstan dated January 10,
2018 "New development opportunities in the context of the Fourth Industrial Revolution” on March
17.- Uralsk, 2018.- p.15.

8 Changes in morpho-biochemical parameters of blood of bactrian camels in various
reproductive periods / A.K. Dnekeshev, F.B. Zakirova, I.N. Zhubantaev, M.S. Seitov//lzvestia
OGAU.- 2018.-Ne1(69).- Pp.140-142

9 Changes in healing of postoperative wounds by different castration methods of male camel//
A.K. Dnekeshev, M.G. Kakishev, G.H. Dzhubanysheva, Z.U. Abuova// Science and education:
Scientific journal of Zhangir Khan West Kazakhstan Agrarian-Technical University.— 2017. — Ne1(46).
P.72-76.

10 Minyuk L.A., Comparative analysis of the morphology of the pterygoid fossa of humans
and some domestic animals/ L.A. Minyuk, T.V. Burakova, E.N. Burakova// Bulletin of the medical
Institute "REAVIZ".- 2018 .- No. 1 .- pp.37-40.

11 Telenkov V.N. Comparative anatomy of bones of the skeleton of the head of Siberian roe
deer and domestic sheep/ V.N. Telenkov, M.V. Markova, E.V. Badanova // Collection of scientific
papers of the All-Russian Research Institute of Sheep and Goat Breeding.- 2015.-Vol.1. - No. 8.-
pp.532-535.

12 Dnekeshev A.K. Anatomy, projections and morphometry of the subglacial nerve of a
camel-bactrian in the age aspect/ A.K. Dnekeshev, M.S. Seitov, T.Y. Parshina// Izvestia OGAU .-
2019. - Ne4(78). — Pp.184-187.

13 Dnekeshev A.K. Morphometry of the nasal bone of a bactrian camel in the age aspect/ A.K.
Dnekeshev// Agrarian Scientific Journal (SSAU named after N.I. Vavilov). — 2019. - No. 12.— p.42-46.

14 Dnekeshev A.K. Morphometric changes of the incisor bone in the age aspect of the
bactrian camel/ A.K. Dnekeshev// Science and education: scientific. - practice. the journal of the
Zhangir Khan ZKATU.— 2019. - Ne4 (57). — Pp.123-129.

15 Dnekeshev A.K. Comparative anatomy of the nasal bone of a bactrian camel/ AK.
Dnekeshev, M.S. Seitov // I1zvestiya OGAU .-2020.-Ne5 (85).— Pp.149-152.

16 Dnekeshev A.K. Dynamics of growth and development of the incisor bone of a bactrian
camel in the postnatal period/ A.K. Dnekeshev // Mat. X International scientific and practical
conference "Agrarian science and education at the present stage of development: experience, problems
and ways to solve them™.Ulyanovsk, 2020.- pp.271 -277 .



ISSN 2305-9397. FbiibiM xxoHe 6inim. 2022. N2 4-1 (69)

17 Dnekeshev A.K. Change in the nasal bone growth in the postnatal period of a bactrian
camel/ A.K. Dnekeshev M.G. Kakishev // Bectauk 3KY.— 2022, - Ne 1 .— C.188-193.

18 Dnekeshev A.K. Growth rate of the subglacial nerve in the age aspect of the bactrian
camel/ A.K. Dnekeshev, F.B. Zakirova, E.U. Baitlesov// Agrarian Scientific Journal (SSAU named
after N.I. Vavilov). — 2022. - No. 1.— pp.55-59.

19 Patent No. 29922 Republic of Kazakhstan, IPC A 01 N 1/00. A method of degreasing and
releasing natural bones from soft tissues for the manufacture of educational preparations / N.E.
Tarasovskaya; applicant and patent holder Pavlodar GPI. - No. SU 1152556; application 13.06.14 ;
publ. 15.06.15, Bul. No. 6.

20 Zelenevsky N.V. International veterinary anatomical nomenclature in Latin and Russian.
Nomina anatomica veterinaria: textbook for universities / N.V. Zelenevsky; per. and rus.terminology
of N.V. Zelenevsky. - St. Petersburg, 2013. - 400 p.

TYWUIH

BakTpuan TyleciHiH MYpBIH >KOHE KeCKilll cylekTepi Oac cCyHeriHiH anigblHFBI Oedirinue
OpHaJIaCKaH jkKoHe 0acka aybUIIapyalIblUIbIK )KaHyapiiapblHa KaparaH/ia aHaTOMUSUIBIK KYPBUTBIMBIHIA
JKYIITaCKaH cyiiektepiMeH epekmeneneni. Tyleneri MypblH cyHeKTepi eKi JKalllak CyWeKKe YKCaipl,
oNlap MYPBIH KYBICBIHBIH TOOECiH KalbIITACTBIPYFa KaThICAAbl KOHE CBHIPTKBI JKOHE iMIKi OerTepre
Oemineni. Ipi kKapa MambIMeH calbICTHIpFaHna, OaKTpHaH TYWECiHIH MYPBIH CYHWETiHIH Y3BIHABIFBI
MYPBIHHBIH TIIiHI MEH MYpPBIH aiHACBIHBIH JIOpCaNbli OeiriHAe OpHajacy epeKIelNiriHe
OaliaHBICTBI €Ki ece Killli KOHe MYPBIH KYBICHIH TOJBIFBIMEH JKaOBUTYBIH KamTaMachl3 eTIeni,
COHJIali-aK UTTEpAE /e OChIHAal cumnarrta. Tyleneri MypblH CyHeriHiH MYpBIH aifHachHl Oeuiri 6acka
JKaHyapliapra KaparaH[a enoyip KeHeWesl, KaHaT Topi3[i oHe eKi WUTICTI Kypaiabl — imKi jKoHe
CBIPTKBI. MypBIH CyHeri KaHaThIHBIH OYHip IIeTi MYpblH OemiHIici araThlH OeiriHiH imKi OeTiH
KaJBIITACTBIPYFa KaTbIcapl, Oy TyHeae opTYpJli ejieM MeH minriare ue. Tyieneri keckinn cyliekrepi
TonorpadusUIBIK TYpPFBIIA JKOFApFbl KaK CYHETIHIH ajIbplHIa OpHAJacKaH XOHE MYpPBIH KybICHIHA
KipeTiH MYpBHIH aifHachl YIIiH CYHEK Heri3i peTiHJe KbI3MET eTeli >KOHE CYHEeKTi TaHIaibIHBbIH
ANJBIHFEl OOJIriH JKOHE epKeK JYKOHE YPFalllbl KaHyaplapAblH aJIbIHFBl a3ybIHBIH albBeoJaapblHa
OMBIK peTiHAe KbI3MET aTKapaibl. bi3miH 3epTreyiMmi3ie Tyie ipi Kapa MallbIMEH CallbICTHIpFaH[a
KECKIIl MYPBIH TITiCi JKOHE COWKeCiHIe MYpPBIH-KECKIiIl KeciHmici oK. bakTpman TtyiieciniH Oac
CYWeriHiH alAbIHFBl OONiriHIH CYyHeKTepiH aHAaTOMMSUIBIK 3epTTey Oenriil oJicTepre coikec
xkyprizinmi. IlocTHaranpabl ke3eHueri OakTpwaH TYWECiHIH MYpPBIH CYHETIHIH oCy JoHe Iamy
JMIMHAMHKACHl OOMBIHIIA 3epPTTEY HOTWKENEpi SPTYpPIi jKac Ke3eHAEPIHAETi THIHBIC ally >XYHECiHiH
(U3HOJIOTUSIIBIK KYKTeMeJepiHe OalIaHbICThI aHATOMUSJIBIK TY3UTIMIIED MEH >KaHyapiapiablH Oac
CYWeTiHiH aJ/IbIHFBI 06Tl CYHEeKTepiHiH CHI3BIKTHIK ONIIeM/IepiHiH e3repyiHe coiikec Kelei.

PE3IOME

HocoBble u pe3noBble KOCTH y BepOirona-OakTpuaHa MpPEACTaBICHBI, MAPHBIMUA KOCTSMH,
KOTOPBbIE PACIIONOXKEHBI B JIMIIEBOM YacTH Yeperna U UMEIOT OCOOCHHOCTH B aHATOMUYECKOM CTPOSHUHU
B OTJIMYME OT JAPYTHX CENbCKOXO3SIMCTBEHHBIX KUBOTHBIX. Y BepOJI01a HOCOBBIE KOCTH UMEIOT BH[
JBYX TIOCKHAX KOCTEH, KOTOpPBIE y4acTByeT B 00pa30BaHHMU KPBIIIM HOCOBOH IOJIOCTH M JIENIATCS Ha
Hapy)KHbIE U BHYTPEHHHE MOBEPXHOCTH. B cpaBHEHMM C KPYMHBIM pOTaThIM CKOTOM JJIMHA HOCOBOM
KOCTH BepOiroa-0akTpuaHa u3-3a 0COOEHHOCTH (OPMBI U PACIIONIOKEHHE HO3/ApEH Ha IOopcalbHON
YacTH HOCA BJIBO€ MEHBIIIE W He NMPHUKPHIBAET MOJHOCTHIO HOCOBYIO TOJIOCTh, TaK e KakK U y colax.
HazanpHast yacTb HOCOBOW KOCTH y BepOJro/la CHIBHO PACHIMPEH, YeM y JPYTUX JKUBOTHBIX, UMEET
BUJ] KpbllIa ¥ 00pa3yeT /iBa u3ruda — BHYTPEHHUI U HapyKHBIN. JlaTepanbHbIN Kpail Kpblila HOCOBOM
KOCTH y4acTBYeT B 00pa30BaHUM BHYTPEHHEH YacTH CIE3HOI'0 OTBEPCTHSA, KOTOpas y BepOiroaa uMeeT
pasHbIi pasmep U ¢GopMy. Pe3roBsie KocTH y BepOIroga Tomorpaguyecku pacroyiaraloTcsi BIepeau
BEPXHEUENIOCTHBIX KOCTEH W CIyXaT KOCTHOW OCHOBOM Ui HO3Aped o0pa3ys BXOA B HOCOBYIO
MOJIOCTh U (DOPMUPYIOT HEPEIHEI0 YaCTh KOCTHOrO He0a M JIYHOUKH IS allbBEOJ NEPEIHUX KIBIKOB,
KOTOpBIE UMEIOTCSl Y CaMIIOB, U Y CaMOK. B Harem mccienoBaHiy BEpOIIOA B CPABHEHUH C KPYITHBIM
poratelM CKOTOM HE HMEET PE3LI0BOHOCOBOIO IIBA M COOTBETCTBEHHO HEHMEET HOCOPE3LIOBOH
BBIpE3KH. AHAaTOMHYECKOE H3yueHHE KOCTeW JIMIEBOW dYacTh uepena BepOsoga-0akTpuaHa
MPOBOAMIIACH COTJIACHO OMpEAENICHHBIM METOAMKAM. Pe3ynbTaTbl HMCCIeAOBaHUS TIO JTUHAMHUKE
CKOPOCTH pOCTa M PAa3BUTUSI HOCOBOM KOCTH BepOJItOJa-0akTpuaHa B IIOCTHATAJIbHOM IIEPHOJE
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COOTBETCTBYIOT M3MECHCHHSAM JINHCHHBIX MMPOMEPOB aHATOMUYECCKHX 00pa30BaHMN M KOCTEU JIUIECBOM
YacTH Yeperna >KHBOTHOTO B 3aBHCUMOCTH OT (PU3UOJIOTUYECKUX HArPy30K JBIXATENLHOW CHUCTEMBI B
pasHble BO3PACTHEIC MTEPUOJIHI.
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AHHOTANUA

Jleiiko3 KpyITHOTO poraToro CKoTa, MpeacTaBisseT co0oil 3a0oieBaHNe BUPYCHOW ATHOJIOTHH.
Bonesns xapakTepusyercs, B OCOOCHHOCTH Ha PaHHHUX CTaIUAX, TEM, UTO MPOTEKaeT OECCHMIITOMHO U
MPOSBISCTCS a0COJMIOTHBIM JIU(OIUTO30M B TEpUPEPUUYCCKON KpPOBU, a TaKXKE pa3pacTaHUEM
TUMQOUTHBIX OIyXOJIeH B KPOBETBOPHBIX M IPYTHX OpraHax M TKaHAX. B paboTe M3I0XeHbl TaHHBIE
pe3ynbTaTOB HWCCIENOBaHUNH MOP(OIOTHIECKUX TIOKa3aTeleil KPOBH KPYITHOIO pOraToro CKOTa
UHQUIUPOBAHHBIX BUPYCOM Jieliko3a. [IpuBeNEeHBI pPe3ylbTaThl CEPOJIOTUYECKOTO HCCICIOBAHUS
(PU) 77 mpod KpoBHM KPYHHOTO pOTraroro CKOTa dYepHO-TiecTpoi mopoxbl. IIpomeHT
uHunupoBanHoctu cocrasun 27,3%. Ilonoxwurensusle B PUJ] skmBoTHele (21 mpoba) Obutn
MOJIBEPTHYTHI T€MAaTOJIOTHYECKOMY HUccliefoBanuto. M3 Hux B 14 mpobax KpoBH BCE IMOKa3aTeNU IO
TreMaTOJIOTHYECKUM TapaMeTpaM HaXOAWINCh B Tpefenax pedepcHBIX 3HaueHWd. B ocTampHBIX 7
mpobax HaOIIOJAMCH OTKIIOHEHUS OT pedepCHBIX 3HaueHH. B pe3ynbraTe ObUIH BBISIBICHBI IPOOKI C
YBEJIMYCHHBIM ~ KOJHMYECTBOM  JICHKOIMTOB, JUM(OIUTOB, S03UHO(UIOB, C  YBEIMYCHHBIM
coziepkaHueM JTUMQONIUTOB W TIOHMKEHHBIM HEUTPO(DUIIOB, a TAaK)Ke C MOHIKEHHON KOHIIEHTpanuei
reMoriobnHa W remaTokpuTa. [lo pe3ympTaraMm WCCIIeJOBaHWN TE€MaTOJOTHYECKAN aHAHU3aTop
MOKa3aj MpeBapUTEIbHBIN TUArHO3 JICHKOIMTO3, TUMQONUTO3 B 5 mMpodax, a B IBYyX Hpodax ObLI
BBIJIaH TIPEIBAPUTENBHBIN TUArHO3 TPOMOOIIMTONICHUS U HEUTpOouTHs.

ANNOTATION

Bovine leukemia virus is a disease of viral etiology. The disease is characterized, especially in
the early stages, by the fact that it proceeds asymptomatically and is manifested by absolute
lymphocytosis in peripheral blood, as well as the proliferation of lymphoid tumors in hematopoietic
and other organs and tissues. The paper presents the data of the results of studies of morphological
parameters of the blood of cattle infected with the leukemia virus. The results of a serological study
(AGID) of 77 blood samples of black-and-white cattle are presented. The infection rate was 27.3%.
Positive animals in AGID (21 samples) were subjected to hematological examination. Of these, in 14
blood samples, all indicators for hematological parameters were within the reference values.
Deviations from the reference values were observed in the remaining 7 samples. As a result, samples
with an increased number of leukocytes, lymphocytes, eosinophils, with an increased content of
lymphocytes and reduced neutrophils, as well as with a reduced concentration of hemoglobin and
hematocrit were identified. According to the results of the studies, the hematological analyzer showed
a preliminary diagnosis of leukocytosis, lymphocytosis in 5 samples, and in two samples a preliminary
diagnosis of thrombocytopenia and neutrophilia was given.

Knrouegvle cnosa: supyc nietikosa KpynHo20 po2amoz20 CKOMd, peakyus UMMYHOOugdgysuu,
cemamaoiocusl, d)OpMeHHble JJlIeMeHmbl KpoeU, JleZZKOL;MWZOS’, JZuMd)OL;umO3

Key words: bovine leukemia virus, immunodiffusion reaction, hematology, formed blood
elements, leukocytosis, lymphocytosis

BBenenne. Jleiio3 KpyIMHOro poratoro CKOTa — 3JI0Ka4eCTBEHHOE BHPYCHOE 3a00JieBaHHE.
Bo30yautens oTHOCHTCS K cemeiicTBy Retroviridae tuma C pomy Deltaretrovirus [1]. PerpoBupyc
uarerpupyercs B JIHK 1efiKONMTOB XO3sMHAa W OCTAe€TCS B JIATEHTHOM COCTOSHHH B TCUCHHUE
IPOIO/DKUTEIBHOTO MEPHOJa BPEMEHH, YTO TMPHBOAUT K 3aTPYJHEHHIO €ro HICHTH(OUKAIMU |
BBISIBJICHUIO 3a00JICBIINX )KUBOTHBIX.

3a0oJieBaHHEe MOYXET TIE€PEIaBaThCsl )KUBOTHBIM KaK TOPH30HTAJIBHBIM, TAK W BEPTHKAIBHBIM
nyreM. ['OpU30HTaIBHBIN MyTh IEPEaud BUPYCa CUMTAETCS OCHOBHBIM, [UISL 3aPasKCHUSI JOCTATOYHO
HEOOJTBIIIOE KOJIMYECTBO KPOBU ¢ MH(UIMpOBaHHbIME JuM(poiTamMu. JlanHoe 3a00JeBaHUe TakkKe
MOXKET TepeaaBaThCs W SATPOTCHHO, TPH yIAaJE€HHH pOrOB, TATyMPOBAHWE VIIEH, BO BpEMs
UCIIOJIb30BAHUSl  XUPYPTHYECKHX HWHCTPYMEHTOB TIPH  PEKTAIBHOM  MalbIalid, IOBTOPHOM
UCIIOJIb30BAHUH UIJT M IEPUYATOK, U JTAXKE YePe3 HACEKOMbIX MEPEeHOCUNKOB [2-4]. BepTHKanbHbIi MyTh
nepefayd BUpyca: OT Marepu K IUIOAY, M TPH JaibHEHIIeM BCKAPMHUBAHWH, a TaKKe IpH
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WCKYCCTBEHHOM M €CTECTBEHHOM oceMeHeHHH. CTOMT OTMETHTb, YTO PHCK BEPTUKAIBHOTO MYTH
meeaayun Bupyca Hu3ok [5-7].

Ha ceromas He paspaborana crenmdudeckas npoduIakTHKa TPOTHB BHpYycCa JEWKO3a
KPYITHOTO POraToro CKOTa, MO3TOMY BCTaeT BOMPOC O HEOOXOAMMOCTH B KOPOTKHE CPOKH BPEMEHHU
BBISIBUTH BUPYCOHOCHUTEJEH M 3a00JIEBIINX KUBOTHBIX, Ul JaJbHEHIIero nposeaeHus 3G GeKTUBHBIX
IPOTHUBOJICHKO3HBIX MeponpuaATiii. OZHUM U3 IPOCTHIX B HCIIOIb30BAHNH, BHICOKOUYBCTBUTEIBHBIX U
9KOHOMHYECKH BBITOJHBIX METOJOB JIAOOPATOPHON NUArHOCTHKHM 3a00JIeBaHMS CUMTACTCS PEaKIUs
nmmyHoanddysun (PY/L). PU/] mo3somsier onpenenuts criennpudecKiie aHTUTeNa, HHAYITNPOBAHHBIX
BUPYCOM JIEHKO03a, B CBOIO O4EpEb ONPEAEICHUE JaHHBIX aHTUTE FTOBOPUT O NIEPCUCTEHIMH BUpPYyCca B
OopraHM3Me KpymHOro poraroro ckora. CTOMT OTMETUTh, YTO y J@HHOTO METO/a CYLIECTBYIOT Kak
IpEeuMyIIecTBa, Tak M HexoctaTkd. K mpenmymiecTBaM MOXHO OTHECTH TO, YTO JAHHBIN aHaIU3
MIO3BOJISIET BBISIBUTH 3apa)KEHHBIX KHBOTHBIX MOYTH HAa BCEX CTAAMAX MH(EKIMOHHOTO Ipolecca, 3a
UCKITIOYEHHEM HHKYOallMoHHOro mnepuofa. K HegocTaTkaM OTHOCST BBHINAACHHE CEPOJIOTHYECKOTO
OTBETa, NMPUYMHON KOTOPOro MOTYT OBITH CIIaJ TUTPA AHTUTEN WM THIEPAKTUBHOCTh MMMYHHOMN
cucteMpl. B MexayHapomgHoil mpakTHke T0 craHmaptaM MODbB, mnpuzHaHHBIMH MeTOIaMHU
JMarHocTuku Jerikosza sBisttorcss PUJ] u MDA, Takxke ceponoruvyecKue UCCIEIOBAHUS BaXKHBI Kak
HPEINUChIBACMBbIE TECThI HEOOXOAUMBIE JUIsl OCYLIECTBICHHS] TOPTOBIIH )KUBOTHBIMH [8].

JKuBOTHEIX, B CBIBOPOTKE KPOBH KOTOPBIX ceposiorndeckumu metogamu (P u UDA) Oputm
oOHapyeHbl crenuuUecKkne aHTHTeNa K BHPYCY JIEMKO3a, MOJBEPraloT TeMaTOJOTHYECKOMY
uccienoBaHuio. JlaHHBI BUI HCCIIEAOBAaHMSA IO3BOJISIET BBIIBUTH OOJBHBIX XHBOTHBIX, @ TaKKe
npoBectd auddepeHnmanbHy0 TUarHOCTHKY (opM W cTaaWi Jeiko3a. M3meHeHus mokazaTeneit
KPOBU MOXXET OBITh CBSI3aHO KakK C (PU3UOJIOTMYECKUMH, TaK W C MATOJOTHUYECKHUMHU TMPOLECCaMu
NPOTEKAOIMME B opranusme [9].

Jle#iko3 KpymHOTO pOraTtoro CKOTa BBI3BIBAET MHOTOYHCIICHHBIC HAapyLICHUS HMMYHHOU
CHCTEMBI, KOTOPOE B CBOIO OUYepe/b OKa3bIBACT BIMSHUE HA KICTOUHBIM M T'YMOPaJIbHBI HMMYHHUTET
[10, 11]. TIpm  neiiko3e  KPYIMHOTO  pOraroro  CKOTa  HAOMIOJAaeTCs  pa3pacTaHue
HeaudQepeHIMpoBaHHbIX Wi cnaboanddepeHIIMPOBAHHBIX KIETOK B 3KCTpaMeIyJUIIPHBIX OdYarax
KPOBETBOPCHHUS, MPHUBOJIAIICH K MX IMOPAXCHUIO M B 1eqoM opraHusMa. (0% IKUBOTHBIX,
MHQULUPOBAaHHBIE BHPYCOM JIEHKO3a KpPYIIHOTO pOraTroro CKOTa, SIBJSIFOTCS OEeCCHMITOMHBIMHU
HOCUTESIMH BHpYCa, MPH 3TOM y HUX HE MPOSBISIIOTCS KaKue-THOO KIMHWYECKHE IPU3HAKUH U
KOJINYECTBO JUM(OIUTOB OCTaeTCs B Mpefeniax HOPMBI, TaKk Ha3blBaeMas aleHKeMHdecKas CTaaus
[12]. VimenHOB 3TO# cTaauu HAOMIOAETCs BBICOKAsh CKOPOCTH BBIACICHUS BHPYCa B TOIMYJISILIHSX
KPYITHOTO pPOraToro CKOTa, YTO TMPHBOMUT K 3aTPyIHEHUIO KOHTposs Hajx Bupycom [13]. Tlo
UCTEUCHUIO HECKOJIIBKHX JieT, TpuMepHo Yy 25-30% wHQUIUPOBAaHHBIX IKUBOTHBIX HAuyUHAET
NPOrpeccUpoBaTh CTOMKUI nuMdonuTos, a y 1-5% xuBoTHBIX pa3BuBaeTca B-kierounas numdoma
[14]. TTo naHHBIM MOCIAETHUX UCCIACIOBAHUI BBISICHEHO, YTO Y JKUBOTHBIX C QJICKSHMHUYECKO cTauei
Ha0JI0JaeTCd UMMYHOJIOTHYECKas! TUCPETYJIISAIMS, KOTopasi MPUBOIUT K Pa3UYHBIM SKOHOMHYECKUM
NOTEPSIM: CHIDKEHHE YZO0sI, MOBBIMICHHE 3a00J€Ba€MOCTH MH(EKIMOHHBIMU OOJIE3HAMH, CHHXCHUE
3¢ GEKTHBHOCTH PENPOAYKTHBHON cucTeMbl [15-18]. Takxke CyIIeCTBYIOT HCCIIEAOBAHMS, TJIe
NPUBE/ICHA CBS3b MLy YPOBHEM IPOBUPYCHOI HArpy3KH U CHW)KEHHEM Beca kHuBOTHBIX [19]. Ctout
OTMETHTh, 4YTO TPH BHUPYCE JIEHKO3a KPYIHOIO POraroro CKOTa, OCOOEHHO Yy JXHMBOTHBIX C
NEPCUCTUPYIOIINUM JTUM(POIUTO30M, HAOIIONAIOTCS MMMYHHBIE TUC(QYHKIMH, B BHUJIEC CHUKCHHUS
coJiepKaHusl HEUTPO(MUIIOB U MOHOILIUTOB, KOTOPHIE B CBOIO OYepe/ib UMEIOT OOJbIIoe 3HAUEHHE TIPU
OaktepuanbHblx MHQekuusax. Takum oOpa3oMm, BHpYC J€iiKO3a KPYIHOIO POraToro CKOTa MOXKET
CIIPOBOIIMPOBATH JAPyrue acconnupoBanusie uupeknu [20, 21].

B cBs13u ¢ BBIIEN3I0KEHHBIM, [IETHIO JAHHOM pabOTHI SABISETCS U3yUSHHE TeMaTOIOTHYECKUX
nokasarened mpod KpPOBU >KUBOTHBIX HH(HUIIMPOBAHHBIX BUPYCOM JIEHKO3a.

Matepuansl 4 MeTOabI Hccaeq0BaHui. VcciaenoBanus MPOBOIMWINCH B MEPHOJ € (eBpas
no mapt 2022 rona Ha 6a3ze 1abopaTopry OMOTEXHOJOTHH M JIUATHOCTUKU WHQEKIIMOHHBIX 0OJe3Hel
UcneitatensHoro nentpa HAO «3anmagno-KazaxcTaHCKOro arpapHO-TEXHUYECKOTO YHHBEPCHUTETA
nmenn JKanrmp xaHa» u B Jabopatopum 3amanHo-KazaxcTaHCKoW HayYHO-HCCIEIOBATENbCKOM
BeTrepuHapHOi cranmmu ¢mmana TOO «Kazaxckuif HayIHO-HICCIIEAOBATENbCKUIA BETEPUHAPHBII
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UHCTUTYT». OOBEKTOM HCCIENOBaHUS SABIUIACH CiIydaiiHas BBIOOpPKa KPYIHOTO pOraTroro CKoTa
pasHbIX II0JIOBO3PACTHBIX TIPYII YEPHO-NIECTPOH IOPOABbI, Pa3BOJUMOIO B OIHOM M3 XO3SICTB
3amagHo-Kazaxcranckoi obmactu. 3a mepruo MPOBEACHHS HCCIIEOBAHUN, BCE TIOTOJIOBbE KPYITHOTO
pOraTroro CKOTa HaXOJIWJIOCh B OJWHAKOBBIX YCJIOBHUSIX KOPMJICHHSI, TEXHOJOIHYECKOTO COACPKAHHMS,
BETEPUHAPHOTO 00CITy>KUBaHMUS.

B kagectBe Omoornyeckoro MaTepuaia Juis AMarHOCTUYECKUX MCCIIEI0BAHUH 10 BBISBICHHIO
crenn(UIecKuX aHTUTEN WHAYIHPOBAHHBIX BHPYCOM JIeHKO3a KPYIMHOI'O POraToro CKOTa CIYXKHIU
00pasmpl KpoBH B KojudecTBe 77 mpod6. KpoBb KMBOTHBIX OTOWMpAIM M3 SPEMHOM BEHBI B BEPXHEH
TpeTH 1€ C COOJNIOJCHHEM TMpaBWil acenTukH. [IpoObl KpoBH MUIsI CEPOJNIOTMYECKUX U
UMMYHOJIOTUYECKMX HCCIICAOBAaHUI OTOMpald B BaKkyyMHble NpoOupku ¢ aktuBaTopoM (SiOy)
ceepteiBanuss  UNIVAK  (Poccmst) m ¢ DBIATA K3 (Poccms) coorBerctBeHHo. Otbop u
TPAHCIIOPTUPOBKY NPo0 KpoBH ocyiecTsisun cornacuo IHpuxazy MCX PK om 30.04.2015 z00a Ne 7-
1/393 «06 ymeepcoenuu Ilpasun oméopa npo6 nepemeuwiaemvlx (nepeso3umslx) 00veKmos u
ouonozuueckozo mamepuanay [22].

JMarHocTU4YeCKUi CKPUHUHT BBINOJHSUICS C HCIIOJIB30BAaHMEM CEPOJIOTMYECKOI0 METOAa
nocpeacTBoM peakuun uMMmyHoaup¢ysun (PU) B arapHom rene ¢ mpruMeHEHHEM KOMMEPUYECKOTO
Habopa Il TUArHOCTHUKH JIEWKO3a KPYIMTHOTO POTaToro CKOTa mpom3BojicTBa Kypckort Onodabpuxu
«BHOK», mpemqHazHaYeHHOTO ISl HCCIIEOBAHUS TTPOO CHIBOPOTKH KPOBH KHUBOTHOTO.

I'emaTonornueckue mnokaszatenu (ompezaereHue aOCOTIOTHOTO KOJMYECTBA JICUKOIMTOB H
AUMQOLUTOB B KPOBH) OINpENE/sUTH Ha aBTOMaTHYECKOM IeMaTOJIOrMueckoM aHaim3artope Element
HT5 Analyzer (Kanamga) ¢ HCIoOJgb30BaHWEM CTaHIAPTHBIX HAO0OpOB peakTuBOB (pupmbr Diatron
(Benrpus). ['emaTonornueckuii ananuszaTop BbeAaeT pe3yabTathl o 20 mapamerpaM U aBTOMAaTHYECKU
nobasisier MeTku «H» nnn «L», Hamuuue AaHHBIX METOK MTOKa3bIBACT, BBIIIEI JIM PE3yJbTaT aHANIN3a
3a BEpXHHUM MWW HIDKHAHN TMpeen nuana3oHa pe)epeHCHBIX 3HaueHn!. Taxke NaHHBIA aHAIH3aToOP 110
pe3yibTaTaM 3HA4eHHUI MapaMeTpoB BIAAET COOOIICHHE O TIPEATIONOraeMOi NaToNOTHH.

Cratuctuueckyro 00pabOTKy IMONYYEHHBIX B XOJ€ BBITTOJHEHUS PaOOTHI IMU(PPOBBIX JAHHBIX
IPOBOAMIIM MO OOIIETIPUHATHIM METOJMKAM C HCIOJb30BAHHEM CTaHIApPTHHIX mporpamm Microsoft
Office.

PesyabTaTbl U X o0cy:kneHue. Pe3ynpTaThl CEpOJIOrHUECKUX HCCICAOBAHUM HAa HaIU4Yue
AHTHTEI K JICHKO3Y Y KPYITHOTO POraToro CKoTa NMpHUBECHbI B Tabnuie 1.

Tabnuua 1 — Pe3ynbraTsl cepoIOrn4ecKkoro ucciae0BaHus Mpod KPOBU KPYITHOTO POraToro CKoTa

ITopona kpynmHOro poraToro Hccnenosano BerisiBiieHO 0
% WH(PUIIUPOBAHHOCTH
CKoTa (TomnoB) (TomoB)
MognouHas (4epHo-TiecTpas) 7 21 27,3

[To manHBIM TaOMIE 1, U3 HCCIEIOBAHHBIX 77 NPOO KPOBHU KPYITHOT'O POTAaTOro CKOTA JAJIH
MOJIOKUTENBHBINA pe3yabTat B PUJ] — 21 npoba, uto cocraBmsier 27,3% WHOUITUPOBAHHOCTH.

Bee 21 ceponosutuBHeix B PUJ] mpo0, Hamu ObUIM MOABEPTHYTHl Ie€MaTOJOTHYECKOMY
uccienoBannio Ha ananusarope Element HT5 Analyzer (Kanama).

Ha pucynkax 1 u 2 npuBe/ieHBI JaHHBIE IO T€MAaTOJOTHYECKUM NapaMeTpaM 14 mpod KpoBw,
O0TOOpaHHBIX Y KPYITHOI'O POraToro CKoTa MoJoKuTenbHO pearupyrommx B PUJl. ¥V nanneix npo0 Bce
MOKa3aTeNy 10 TeMaToJIOTHH HaXoIsTcs B TIpenenax pedepcHbIX 3HaUYSHHH.

Ha pucynke 1, moka3aHbl 3HaU€HHs: MUHHUMAJIBHOTO (MIN), MaKCUMaIbHOTO (Max)u CpeaHuX
NoKa3arenel KoJanyecTBa POPMEHHBIX JIEMEHTOB B HCCIIEOBaHHBIX IP00axX KPOBH KHUBOTHBIX.

Ha panHOM pucynke 1 mnpocnexuBaercsi, 4YTO HawOONblIas pa3HHIA B KOJHYECTBE
neiikoruroB (WBC), mumdorutor (LY M) u spurpormros (RBC), coorBeTcTBeHHO MiN 3HaYCHUE —
4.61, 2.75, 4.64, max 3nauenue — 14, 11.83, 6.59, u cpennee 3Hauenue — 9.27, 6.66, 5.5.

U3 uccnenoBannbix Hamu 21 PUJ] moioxkuTensHBIX TPoO KPOBU Ha TeMaTOJIOTHIO, B 7 pobax
HaOJII01aNKCh OTKJIIOHEHUS OT pepepCHBIX 3HaYCHUI.
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Pucynok 1 — KommaectBo opMeHHBIX drieMeHTOB B PUJI omokuTenbHBIX Tpo6ax KpoBU
KpyIHOro poraroro ckota (10%/mwxr)

B tabnune 2 npuBeneHbl JaHHBIC IO TEMATOJIOTMYECKOMY HUCCIIEAOBAaHHUIO KPOBH KUBOTHBIX C
pe3ynpTaTaMH aHaIHM3a, BRINICAININMA W3 JUarna3oHa pedepeHCHBIX 3HadeHui. B pesymprate Obun
BBISIBJIIGHBI TPOOBI C YBEIHMYEHHBIM KOJIWYECTBOM JIEHKOIIUTOB, JUMQOIHUTOB, >03UHOMUIIOB, C
YBEJIIMYCHHBIM COJICP)KaHUEM JUM(POIMTOB U TOHWKCHHBIM HEHTPO(PHUIIOB, a TaKKE C MOHMKESHHOU
KOHIIEHTpAIlNe TeMOTII00NHA U TEMAaTOKPHTA.

Ha pucyHke 2, OKa3aHbl 3HAYCHHS MHHAMAIBHOTO (MIN), MakcHMaabHOTO (Max) u CpeHero
MoKa3aTesiell conepkanusi (hOPMEHHBIX IIIEMEHTOB B MCCIEAOBAaHHBIX NPOOax KPOBH JKUBOTHBIX. U3
JAHHOTO PUCYHKa 2 MOXXHO YBUZETh, 4TO MO cojepxanuto HeirpodmioB (NEU) u mumdonuron
(LYM) HaGromaeTcsi 3HaYMTEIbHAS PAa3HHUIIA, TAK COOTBETCTBEHHO MIN 3HaueHue — 9,7 u 47,2, max
3rauenue — 45,8 u 86,5, cpenuee 3Hauenue — 21,74 u 71,84.

Kak BumHo u3 Tabmumbl 2, B npobe ¢ 1D2:3 npeBblmaT Noka3aTead IO KOJIHUECTBY
neiikomuros (WBC) Ha 6,58x10%/MKin, mo komuuectBy mumdormros (LYM) ma 5,75 x10%1 u 1o
komuuecTBy s03uHO(GmIOB (EOS) Ha 0,3 x10%1. B npobe ¢ 1D2:6 mpeBBIIAIOT MOKA3aTeNN MO
konunuecTBy Jekikonuto (WBC) B 3 pasa, nmo xonuuectBy JimmdoruroB (LYM) moutu B 4 pasa,
conepkanue Herrpodunos (NEU) cumxeno Ha 0,5%, a conepkanue immdorutor (LY M) yBenudeno
Ha 5%. B mpobe c¢ 1D2:11 mnpeBblmatoT mnokazatenud mno koiudectBy JedkouutoB (WBC) u
mumpornmros (LYM) B 1,5 paza.

B mnpobde ¢ ID2:14 mpepslmaroT mokazaTeau Mo konudectBy JielikonutoB (WBC) wu
mumponuto (LYM), cooTBeTCTBEHHO Ha 6,1x10%m1 u 5,07 x10%mn, no KOHIIEHTPAIH TeMOTIIO0NHA
(HGB) nab6mogaetcst cHmwkenue Ha 2 /11, mokasarenb rematokpura (HCT) tarxke camken Ha 2%.

B npo6e ¢ I1D2:16 npesbimaioT mokasarenu o koauuectsy serikonutos (WBC) B 2 pasa, 1o
kosmuectBy nuMornroB (LYM) B 2,5 pasa, a Takxke no konmdectBy Hedtpoduinos (NEU) Ha 0,87
x10%n1. Ha pucynke 3 rmokasaHo rpaudeckoe H300paKeHHe, BBIIAHHOE AHAIM3aTOPOM 110
pe3yabTaTaM uccieaoBanuii mpoosl ¢ Homepom 1D2:16 u3 nonoxutensubix B PUJ] ipo0 kposw.
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Pucynok 2 — Conepxanue GopMeHHBIX 371eMeHTOB B PM /] mOMOKUTENBHBIX TPOOaX KPOBH
KpyHHOro poraroro ckota (%)

Crnenyer oTtMeTuTh, 4TO MO pesynbraram mnpobd 1D2:3, 1D2:6, 1D2:11, 1D2:14, 1D2:16
reMaToJIOTHYECKUI aHaITH3aTop MOKa3al peIBAPUTENbHBIN THarHo3 JEUKOIMTO3, TUM(POLIUTO3.

ITpu uccnenoBanue mpoosl ¢ Homepom 1D2:1 konudectBo TpomGomTOoB (PLT) OBLIO CHIKEHO
B 2,5 pa3a u BBIJIaH IPeIBapUTEIBHBIN JUATHO3 — TPOMOOLIUTOIICHHSI.

LAS DIFF WBC RBC PLT

LAS

Leukocytosis, Lymphocytosis

DIFF-Iuddepenumansuas auarpamma paccesnusi, WBC-rucrorpamma 1edkonuTos,
RBC-rucrorpamma sputporuros, PLT-rucrorpaMma TpoMOOIIMTOB
Pucynok 3 — I'padmueckue nzo0paxenus PU/ nonoxurensHoi mpoObl KpoBH
KpymHoro poraroro ckota 1D2:16

B npobe c ID2:7 nabmiomaercs MOBBIMIEHHOE KOJIMYECTBO M COJEpKaHHE HEUTPO(UIIOB
(NEU) niouts B 2 pasa, a TAKKe MOBBIIICHHOE KOTHuecTBO TpoMboruTos (PLT) Ha 145x10°/1. Oxmaxo
B TOXE BpeMsi HaOroaeTesi CHIKeHHoe coaepxanue aumdonuto (LYM) B 1,5 pasza u cHikeHHOE
komudectBo sputpormros  (RBC) Ha 0,12x10'%/m u  BblmaH mpexBApUTENbHBIA JHATHO3 —
HEHATPOPHITHS.

3axmouenue. [lo pe3ynpratam NMpoBeAEHHBIX WCCIEIOBAaHUNA HaMu ObLIO MCClenoBaHO 77
mpo0 KPOBHM KPYIHOro poratoro ckora meromoM PUJI u 21 mpoba remMaroiorM4ecKUM METOOM.
BrrsBiieHo 21 cepono3uTHBHBIX IPo0 U S5 Mpo0, IaBIIMX MOJOKHUTENBHBINA PE3yJBTAT IO TEeMAaTOJIOTHH.
Crnenyer OTMETHTH, YTO MpOObI, JAaBIIME IOJIOKUTEIBHBIH pPe3yabTaT M IO I'eMaToJOTMH M TI0
CEpOJIOTHH  TOJUIe)KAT IOBTOPHOMY  HCCIICJIOBAaHHWIO, TPU  JIBYXKPaTHOM  MOJTBEPIKICHHE
MOJIOKHUTEJILHOTO Pe3yIbTaTa >KUBOTHOE TOAJIEKHUT yOOI0.
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Tabmuia 2 — Mopdonoruueckue nokaszarean P1/I+ npod kpoBu KpyIMHOTO pOTraToro CKOTa

— ity

ID2:1 ID2:3 ID2:6 ID2:7 ID2:11 ID2:14 | 1D2:16
Konmuectso neiikoruros (WBC), 109 4,60-1580 | 1416 | 22,08 4805 | 1432 | 2316 | 21,90 | 3530
Kommuectso meitrpodunos (NEU), 10%/n 0,60-4,90 2,10 2,55 3,17 9,06 1,48 3,66 5,77
Kommaectso mumdorro (LYM), 109/ 2,50-11,80 | 1153 17,55 43,67 4,86 18,42 16,87 28,06
Komngectso mononutos (MONO), 10%n 0,00-1,02 0,21 0,21 0,21 0,26 0,11 0,22 0,15
KommuecTso s03unodmaos (EOS), 10%/n 0,00-1,30 0,30 1,70 0,79 0,12 0,41 1,10 1,22
KommuaecTso Gazodumos (BAS), 107/ 0,00-0,35 0,02 0,07 0,21 0,02 0,03 0,05 0,10
Conepxanne Heiitpodunos (NEU), % 7,1-38,2 14,9 11,6 6,6 63,3 17,4 16,8 16,4
Conepxanne mumdoruros (LY M), % 52,3-85,6 81,5 79,5 90,9 33,9 76,1 77,0 79,5
Coneprxanne monounutos (MONO), % 0,0-9,5 15 0,9 0,4 1,9 1,3 1,0 0,4
Conepxanmue >03un0pmI0B (EOS), % 0,0-9,6 2,0 7,7 1,7 0,8 49 5,0 3,4
Conepxanne 6azodunos (BAS), % 0,0-1,9 0,1 0,3 0,4 0,1 0,3 0,2 0,3
Komuuectso spurpomutos (RBC), 10%%/1 5,00-10,10 | 6,56 6,44 7,22 4,88 5,70 5,34 6,30
Konuenrparms remorioouna (HGB), r/n 80-142 94 110 126 82 100 78 103
I'emaroxpur (HCT), % 23,0-42,5 25,8 31,1 34,6 24,2 27,8 21,4 28,2
Cpennuit kopryckysipasiii 00beM (MCV), i 37,0-55,0 39,4 48,2 479 49,6 48,8 40,0 447
Cpennuit kopryckyssipasiii remorsioous (MCH), rir 12,5-18,2 14,3 17,1 174 16,8 17,6 14,7 16,4
(C'aeczlliimcs;, r/HKIIeTO‘IHaSI KOHLIEHTpauus  remoryiobuna | 310-370 364 355 364 339 361 367 366
?gﬁ)@;ﬁﬁﬁsgiRDﬁ/ﬁfl&unn IMUpUHBL  pacnpeneneHus | 17,5-26,5 227 191 215 214 22,0 20,1 20,5
Komuuectso TpomGomuros (PLT), 10%/n 100-720 41 354 178 865 220 319 152
Cpennuit 06bem TpombormToB (MVP), di 4,8-7,6 50 6,4 7,1 6,2 6,8 6,1 7,0
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TYWUIH

Ipi xapa MamaplH JIEWKO3BI BUPYCTBHI aypylap KaTapblHa >kaTaabl. Aypy, ocipece epTe
Ke3eHIep/ie, aCUMIITOMAaTHKAIIBIK, KoHE TepUepIsUTbIK KaHaa abcomoTTi Judonuro30eH, coHaaii-aK
KaHTY3yIIl MyIIenepae koHe Oacka MyIIenepMeH yimanapaa JTUMQOUATH ICIKTepIiH KeOeriMeH
cunarranaasl. JKymbicTa JIeWKO3 BHPYCHIH JKYKTBIPFaH ipi Kapa Majl KaHBIHBIH MOP(OIOTHSIIBIK
KOpCETKIITepiH 3epTTey HoTWKemepi kentipinreH. Kapa Typimi-TycTi TYKBIMABI ipi Kapa MaiasiH 77
KaH CBIHAMachIHBIH ceponorwsiblk 3eptrey (MAP) HoTmkenepi xkenripinren. JXanyapnapasiH
apachlHaH JICWKO3 BUPYCHIH KYKThIpFaubl 27,3% kypansl. JIP-ne oH HoTINKE OepreH xanyapiap (21
ChIHaMa) TeMaTOJIOTUSIIBIK TeKcepyaeH oTTi. OHbIH imiHae 14 KaH ChIHAMAaChIHIA TeMaTOJIOTHSUTBIK
napaMeTrpiiep OoWbIHIIA OapiblK KepceTkimTep pedepeHTTIK MoHAep mierinae Oomasl. Kamran 7
ChIHaMaZa peQepeHTTIK MOHIEpJAeH aybITKymap Oaiikanmel. HoTmkeciHae —JedKomuTTep,
nuM@onrTTep, S03MHOPHUIACD CAHBIHBIH JKOFapbUIaybl, JTUMQONUTTED MOJIIEPiHIH >KOFapblIaybl
JKoHE HelTpodmimaepAiH ToeMeHIeyi, COHai-aKk TeMOTIIO0NH MEH TeMaTOKPUT KOHICHTPAIMSICHIHBIH
TOMeHJIeyi OalKanmel. 3epTTey HOTwKenepi OOMBIHIIA TeMaTONOTHUSIIBIK aHaJIM3aTop S ChlHAMaja
JEHKOIUTO3AbIH, JUMQOLUMTO3ABIH alAblH aja JUarHO3bIH KOpCeTTi, al €Ki ChlHaMajaa
TPOMOOIIMTONICHUS] MEH HEUTPODMITNSHBIH aJI/IbIH aja UarHO3bl KOWBUIIHI.
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SELECTION AND OPTIMIZATION OF THE COMPONENT COMPOSITION OF
THE TEST SYSTEM FOR LABORATORY DIAGNOSTICS BOVINE LEUKEMIA

ANNOTATION
To date, one of the widespread diseases among cattle is Bovine leukemia virus (BLV). The
disease occurs on all continents of the globe, and leads to various economic losses. The use of modern
molecular genetic research methods makes it possible to identify the nucleic acid of the virus already
at the early stages of the disease. The paper presents the results of the selection and optimization of the
component composition of the test system for laboratory diagnosis of bovine leukemia by RT-PCR.
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As a result of our research, we selected two pairs of specific primers env(gp51)_3F and
env(gp51)_3R, env(gp51) 4F and env(gp51) 4R, and optimized the concentration of the key
components of the reaction mixture. Enzyme Mix - 0.5 ul (10 pM); 5xPCR-buffer - 5 ul; specific
primers (10 pM) of 0.5 pl; dNTP mixture (10 pM) - 0.5 pl; RNA - 3 pl; deonized water - 15 pl in a
volume of 25 ul for setting up a reaction with a spent temperature-time regime is sufficient for the
development of a PCR product of bovine leukemia. The conducted studies on the diagnosis of bovine
leukemia show that the selected component composition of the reaction mixture and the selected
temperature regime for the formulation of RT-PCR gives a high analytical and diagnostic specificity
and sensitivity of the reaction.

Key words: reverse transcription polymerase chain reaction, amplification product, bovine
leukemia virus, reaction mixture, primers

Introduction. Bovine leukemia virus is one of the most common chronic viral diseases of
farm animals [1-3]. The disease is characterized by malignant proliferation of hematopoietic tissue
cells with a violation of their ability to morphological differentiation and physiological maturation,
with further diffuse infiltration of organs by these cells or the formation of tumors [4]. To date, the
disease has been registered in 12 of the 14 regions of the Republic of Kazakhstan [5-8].

The disease refers to slow infections with a long preclinical period, naturally infects cattle,
zebu and water buffaloes, also experimentally transmitted to sheep, goats [9]. The etiological agent of
BLV is the RNA-containing virus bovine leukemia virus, belonging to the genus Deltaretrovirus,
family Retroviridae [10]. It is worth noting that recently the number of studies has increased on the
possibility of considering this disease as a zoonotic infection, so there is information about the ability
of the BLV virus to cause breast and lung cancer, as well as additional types of human cancer [11, 12].
Thus, these data indicate that cattle infected with the leukemia virus may pose a probable risk to
human health.

The main feature of the Retroviridae family is that the genome of this virus can exist in two
forms, such as genomic single-stranded RNA and proviral DNA, the latter in turn is synthesized on
genomic RNA as a matrix [13]. It is worth noting that a full-sized RNA molecule is transcribed from
an integrated provirus. This full-sized molecule performs two important functions: the formation of
virionic RNA and mRNA necessary for the synthesis of gag, pol, env gene products [14].

It was revealed that 70% of animals infected with the BLV virus are asymptomatic carriers of
the virus, while they do not show any clinical signs and the number of lymphocytes remains within the
normal range, the so-called aleikemic stage [15]. However, according to recent studies, it has been
found that such animals have immunological dysregulation, which leads to various economic losses: a
decrease in milk yield, an increase in the incidence of infectious diseases, a decrease in the efficiency
of the reproductive system [16-18].

After several years, approximately 25-30% of infected animals begin to progress persistent
lymphocytosis, and 1-5% of animals develop B-cell lymphoma [19]. With the development of the
clinical stage of the disease, various signs are observed in animals, such as digestive disorders, weight
loss and milk production, loss of appetite and enlarged lymph nodes [20-22].

The main and currently the only method of combating BLV is the culling of sick and isolation
of infected animals. In this regard, timely and accurate diagnosis is important.

In the diagnosis of BLV, along with serological methods, the molecular biological method is
also used. The advantage of this research method is the accumulation of a sufficient amount necessary
for the visualization of a virus-specific fragment of the isolated nucleic acid. It is worth noting that this
method allows you to identify even degraded nucleic acid present in trace amounts. PCR as a method
of diagnosing BLV can be used from the age of 15 days. In addition, this research method allows
typification and species identification of the infectious agent, which in turn makes it possible to study
the genetic structure of the infectious agent, their distribution depending on geographical areas.
Currently, 11 genetic variants of the bovine leukemia virus have been identified in the world, this fact
suggests that the virus is conservative and can change over time [23]. The high specificity of PCR
directly depends on the proviral load. Specificity, in turn, is set by the nucleotide sequence of
oligonucleotides, for conservative fragments of the pathogen genome, which does not lead to false
negative results. This method can also be characterized as highly sensitive, which makes it possible to
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detect single fragments of viral nucleic acids. Studying the variability of the virus makes it possible to
improve diagnostic test systems by selecting specific primers for conservative fragments of the virus
genome. In this regard, the study of NCBI databases and continuous monitoring of genotypes with
high antigenic variability, as well as making adjustments and updates to diagnostic test systems is an
urgent task [24].

In connection with the above, the purpose of this work was to carry out the selection and
subsequent optimization of the components of the test system for laboratory diagnostics of BLV by
RT-PCR with the isolation of virus RNA.

Materials and methods. In order to optimize the parameters of RT-PCR, we used: as a
positive control, a line of transplanted cell culture of chronically infected FLK-BLV, stored in the
Museum of microorganisms of the RIBSP; as a negative control, deionized water was used; two pairs
of primers env(gp51)_3F and env(gp51) 3R, env(gp51) 4F and env(gp51)_4R; QIAGEN OneStep
RT-PCR Enzyme Mix-a mixture of enzymes for reverse transcription and PCR; a mixture of dNTP-
mix nucleotides; concentrated 5XxPCR buffer providing the necessary reaction conditions.

It is worth noting that the transplanted cell culture obtained by M.J. Van der Mater et J.M.
Miller is described as stable and with a high level of virions and gp51 glycoprotein [25, 26].

To obtain a monolayer culture of FLK cells, a growth medium containing 90% of the Needle
MEM medium and 10% of embryonic veal serum, 100 mcg/ml of lincomycin and 300 mg of
glutamine was used, upon completion of the formation of the cell monolayer, a supraplastic growth
medium was collected for 5 days and cultivation continued in a similar fresh nutrient medium. Virus
concentration was carried out by deposition on PEG-1 6000 to a final concentration of 20%, followed
by dialysis at 20 °C during the day. With this method of cultivation, intensive reproduction of the virus
and the greatest accumulation of antigen are observed [27].

Nucleic acid was isolated using the QIAamp® Viral RNA Mini Kit in accordance with the
instructions for use. After that, we measured the concentration of nucleic acids on the Nanodrop 2000
apparatus with respect to optical densities at wavelengths of 260 nm and 280 nm (A260/A280).

The search for nucleotide sequences of complete BLV genomes was carried out in the NCBI
international database. As a result, 119 complete genome sequences were obtained for different strains
of the virus. A further step was the alignment of the obtained sequences in order to determine
conservative sites suitable for the selection of primers. Alignment was performed using the MUSCLE
program included in the UGENE v.36.0 software package. The alignment showed that the similarity
between the complete genomes of the BLV virus ranges from 86 to 99%.

The region encoding the env gene was selected for the selection of primers. This gene encodes
the precursor protein gpr72, which is cleaved into 2 glycosylated envelope proteins, transmembrane
gp30 and surface gp51. The importance of these lipoproteins lies in the fact that they contribute to the
penetration of the virus into the body. Extracellular gp51 is capable of causing a high level of
expression of specific antibodies in infected animals. Also, this gene is distinguished by the ability to
exhibit genetic polymorphism, which is used in phylogenetic research and determination of BLV
isolates, this fact is reflected by modern research [28].

Primers were selected using the Primer-BLAST program (https://www.ncbi.nlm.nih.gov/tools/
primer-blast/). A genome with GenBank ID: K02120.1
(https://www.ncbi.nlm.nih.gov/nuccore/K02120) was used as a reference sequence. As a result, 10
pairs of primers were selected, ranging from 4920 to 5723 bp. Further, we analyzed the selected
primers, checked their thermodynamic and structural characteristics using the OligoAnalyzer program
(https://www.idtdna.com/calc/analyzer). The final stage was the verification of the specificity of the
selected examples using the BLAST program.

RT-PCR was performed in the volume of the reaction mixture of 25 pul. The reaction mixture
consisted of Enzyme Mix - 0.5 ul (10 pM); 5xPCR buffer - 5 ul; specific primers (10 pM) of 0.5 pl;
dNTP mixture (10 pM) - 0.5 ul; RNA - 3 pl; deonized water - 15 ul. The PCR of the products was
carried out in the Mastercycler ep Gradient S amplifier (Eppendorf, Germany) according to the
following amplification mode: 50 °C - 30 min, 95 °C - 10 min, 35 cycles, 94 °C - 20 sec, 58 °C - 20
sec, 72 °C - 40 sec and 72 °C - 7 min, 4 °C - storage.

Electrophoresis was performed at a voltage of 110 V for 40 minutes on a Wide Mini plus (HU
10W) horizontal electrophoresis chamber. During electrophoresis, a 2% solution of agarose in a TAE-
buffer was used. With the help of the gel documenting system MiniBIS Prol6 mm GELQUANT
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(DNR Bio Imaging Systems), the results obtained by us were documented. 1 kb Plus DNA Ladder of
the company «Invitrogen», was used by us as a marker of molecular weights.

The concentration of the virus used was determined using Thermoscientific NanoProp 2000
spectrophotometer equipment. In our studies, we used tenfold dilutions of the nucleic acid of the virus
from 60.8 ng to 6.08 ag to determine the analytical sensitivity.

To determine the diagnostic specificity and sensitivity, we selected 318 blood samples from a
random sample of 34 year old cattle of the Kazakh white-headed breed from one of the farms of the
West Kazakhstan region.

Serological examination was performed with a standard kit for serological diagnosis of bovine
leukemia «Biok», Kursk Biofactory, Russia.

In the role of viruses containing heterologous RNA necessary for determining the analytical
specificity of RT-PCR, we used: FMD virus type O strain «Karmakchinsky»; bovine infectious
rhinotracheitis virus strain «P-93»; bovine ephemeral fever virus passage 13 strain «76 K»; bluthang
virus, serotype 16 strain «RT/RIBSP-07/16»; equine influenza virus (H3N8) strain
«A/horse/Otar/764/07»; rabies virus strain  «VRCx»; avian influenza virus (H1N1) strain
«A/duck/Alberta/35/76»; cattle plague virus strain «K37/70»; small ruminant plague virus strain «G-
45%». The transplanted cell culture of chronically infected FLK-BLV was used by us as a positive
control, and deionized water was used as a negative control. Verification was carried out using a
standard set: the ‘Leukemia’ test system for detecting BLV by PCR (FBIS CRIE, Russia).

Results and discussion. It should be noted that the specificity, sensitivity of the reaction, as
well as the amount of amplified nucleic acid depend on the components of the reaction mixture and
the selected temperature regime of RT-PCR.

Based on the results of our work, the following pairs of primers were selected: env(gp51) 3F
and env(gp51)_3R, env(gp51)_4F and env(gp51)_4R (Table 1).

Table 1 - Characterization of specific oligonucleotides for RT-PCR targeting of the env(gp51) gene of
the BLV

Tm, | GC | Product

Gene Sequence (5'->3") Length | Start | End C % | size, bp
e”"(ggf’l) CCCGACTTTCCCCAGTTGAA | 20 | 5364 | 5383 | 50.89 | 55

= 206
eVIOPSL)|  ACCCAGAAGATTTGGGCGTC | 20 | 5569 | 5550 | 60.32 | 55
e”"(g'gf’l) CAACCCGACTTTCCCCAGTT 20 | 5361 | 5380 | 60.18 | 55

_ 340
env(gp51) | CGGAGGAAGCCGTAGAGAGA | 20 60.46 | 60

o 5700 | 5681

It is worth noting that the selection and optimization of the component composition of the
reaction mixture and the temperature-time regime affects the specificity and sensitivity of the reaction.

First of all, we carried out work on the selection of the optimal temperature profile and the
time regime necessary for the course of RT-PCR and the development of a sufficient amount of
product. According to the results of the experiments, at least 3 times, the following optimal parameters
of the temperature-time regime were selected: 50 °C - 30 min, pre-denaturation 95 °C - 10 min, 35
cycles, denaturation 94 °C - 20 sec, annealing 58 °C - 20 sec, elongation 72 °C - 40 sec, post-
replication 72 °C - 7 min, storage 4 °C.

Next, we carried out work on the selection of the component composition of the reaction
mixture, which in turn causes a qualitative and quantitative change in the output of the amplifier. We
started the work on selecting optimal conditions in the reaction mixture by optimizing the dNTP
volume.
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The working concentration of dNTP is 10 pM. To conduct the experiment, we took a dNTP
volume from 0.25 to 1.5 ul (Fig. 1).

| env(gs1)_3 | env(ghl) 4

»
-
-

HHLae |l =

RN | O

Figure 1 — Electrophoregram of the amplification products
of RT-PCR BLV with a change in the volume of dNT:
M - marker 1 Kb Plus DNA Ladder; 1- 0.25 ul; 2-0.5 ul; 3-0.75 pl;
4-1.0 pl; 5-1.25 pl; 6-1.5 pl; 7 - negative control

When the volume of dNTP introduced into the reaction mixture changes, the accumulated
amplification product increases. According to the results of the experiments, in further work we used
0.5 ml of dNTP mixture.

In order to prevent the appearance of possible nonspecific reactions, we conducted
experiments to select the optimal concentration of primers. The number of primers in the reaction
mixture was used from 0.1 pM pl™ to 1 pM ul™. As a result of our experiments, we selected the
optimal concentration of primers equal to 0.2 pM pl™ (Fig. 2). This concentration created the
necessary conditions for maximum sensitivity of the test system, while false positive results were not
detected.

-

Figure 2 — Electrophoregram of the amplification products
of BLV RT-PCR with a change in the concentration of primers:
M - marker 1 Kb Plus DNA Ladder; 1-0.1 pM pl™; 2-0.2 pM pl™;
3-0.4 pM pl™; 4-0.6 pM pul™; 5-0.8 pM pl™; 6-1 pM pl™; 7 - negative control

The next stage of our work was to select the optimal concentration of the enzyme. The
concentration of Enzyme Mix for the reaction was taken from 0.1 unit to 0.5 unit on 25 pl. It is worth
noting that the concentration of the enzyme has a great influence on the final yield of the product, so
with its increase there is an increase in the intensity of the bands, hence the concentration of RNA
(Fig. 3).

Mg®* plays an important role in the reaction, which serves as a cofactor for Enzym in PCR,
and can also cause the appearance of non-specificity of the developed product. For the study, we took
the concentration of magnesium chloride from 2.5 mM to 6 mM. The variation in the concentration of
magnesium salt, in turn, affected the production of the PCR product differently for all primers used.
Primer env(g51)_3 with an increase in the concentration of MgCI2, the yield of the product decreases
from a concentration of 5 mM. It is worth noting that for the primer env(g51)_4, the operating time of
the PCR product decreases already from a concentration of 4.0 mM. At the highest salt concentration
(6.0 mM), the smallest amount of product was produced. Based on the results obtained, in further
work we used a concentration equal to 2.5 mM.
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Figure 3 — Optimal concentration of Enzym Mix in the reaction mixture when detecting BLV by RT-
PCR:
M - marker 1 Kb Plus DNA Ladder; 1-0.1 unit; 2-0.2 unit; 3-0.3 unit;
4-0.4 unit; 5-0.5 unit; 6 - negative control

Work on the selection of the optimal volume of RNA introduced into the reaction mixture was
carried out starting from 1 pl, gradually increasing the volume to 4 pl.

At 3 ul of the RNA product taken in all primers used, the PCR product is the best. However, it
should be noted that at 3 ul of the taken RNA product, when performing RT-PCR using the
oligonucleotide primer env(gp51) 3, the operating time of the specific product is less than that of the
oligonucleotide primer env(gp51)_4.

As a result of the selection and optimization of the temperature-time and composition of the
reaction mixture, we carried out work to determine the sensitivity of the developed test system. To do
this, we used dilutions of the transplanted cell culture of chronically infected FLK-BLC in the range
from 60.8 ng to 6.08 ag. The highest analytical sensitivity of RT-PCR was 60.8 pg of BLV RNA in the
sample.

According to the results of the annual statistical reports of the regional Republican Laboratory
from 2016 to 2020, the following situation is observed in the West Kazakhstan region: there are
2843.0 thousand heads in the region, of which 10433 (0.4%) were examined, together 628 heads or
6.0% were positively reacting in the AGID.

Taking into account this situation, as part of the approbation of this test system, we examined
the blood from 318 heads of cattle of the Kazakh white-headed breed of farms located in the West
Kazakhstan region (Table 2).

Table 2 - Results of a study on the presence of BLV in field samples

Number of_ samples Results AGID PCR test system PCR approved test
examined «Leukemiax» system
318 positive 60 66 66
negative 258 252 252

In the study of 318 blood samples of cattle, 60 animals were positively identified in the AGID,
which is 6 heads less than in the test system we tested. It is worth noting that false negative results in
the AGID are possible due to the fact that the level of antibodies to the causative agent of BLV in the
body of cattle may be below the sensitivity limit of the test system.

This condition occurs in animals with a high antigenic load, for example, with parasitic
infections, with concomitant severe diseases of an infectious and non-infectious nature, during
vaccination periods and in some periods of physiological condition, such as a month before calving
and a month after.

According to the results of verification with a standard set, a 100% match was obtained, which
in turn confirms the possibility of using the developed oligonucleotides to detect virus transmission in
animals.

When determining the analytical specificity of the selected and optimized test system,
negative results were obtained when using all heterogeneous viruses and samples from deionized
water as RNA matrices, on the contrary, the production of a specific product was observed in samples
containing BLV RNA with a size for env(gp51)_3-206 bp and env(gp51)_4-340 bp.
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The results obtained confirm the possibility of using the developed oligonucleotides to detect
virus transmission in cattle. It is also worth noting that the domestic test system is several times
cheaper compared to standard kits. The use of this test system will increase the efficiency of
improving the health of agricultural enterprises in the region from infection, since the effectiveness of
detecting diseased animals at earlier stages of the development of the incubation period with slow-
flowing infections is the key to the formation of sustainable well-being according to BLV.

Conclusions. As a result of the conducted studies, it was found that for the formulation of RT-
PCR to determine BLV, the following optimal concentration of the reaction mixture and primers is
necessary: Enzyme Mix (10 pM) - 0.5 ul; 5x PCR buffer (MgCl, - 2.5 mM) - 5 ul; specific primers
(10 pM) of 0.5 ul; dNTP mixture (10 pM) - 0.5 pul; RNA - 3 ul; deonized water - 15 pl.

The amplification program was carried out at: 50 °C - 30 min, pre-denaturation 95 °C - 10
min, 35 cycles, denaturation 94 °C - 20 sec, annealing 58 °C - 20 sec, elongation 72 °C - 40 sec, post-
replication 72 °C - 7 min, storage 4 °C.

When setting up RT-PCR from two pairs of selected oligonucleotide primers, PCR products
with expected sizes of 206 bp and 340 bp were obtained. However, the yield of the product when
using the env(gp51)_4 primer showed the best yield of the product when selecting the MgCl,
concentration and optimizing the introduced volume of RNA. In this regard, in further work we used
the primer env(gp51)_4.

Thus, we have proved the diagnostic and analytical sensitivity and specificity of this
component composition of the test system for laboratory diagnosis of BLV by RT-PCR. Also, this test
system is adapted to modern BLV strains and is several times cheaper than commercial analogues.
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TYHUIH
Byrinri tapma ipi Kapa Maj apachlHIa KEH TapajFaH aypyiapiblH Oipi-ieliko3. Aypy kep
IIapBIHBIH 0apIIbIK KOHTHHEHTTEPIHE Ke3/IeCell doHE SPTYPIIi SIKOHOMUKAIIBIK IIBIFBIHAPFA OKEIe/Ii.
Ocpifan OalaHBICTBI aypyMeH Kypecyzeri 0acThl MIHACTTEPIiH Oipi 3epTXaHaJbIK JAMAarHOCTHKA
0oJbIlT TaObLIaABI. 3ePTTEYAIH 3aMaHayd MOJICKYJIAIbIK-TeHETHKAIBIK 9ICTEPIH KOJIJAHY apKbLIbI
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BUPYCTBHIH HYKIIEUH KBIIIKBUIGIH aypyJblH alFaliKbl Ke3eHJACPiHAC aHBIKTayFa MYMKIHIIK Oepeni.
JKymeicTa ipi kapa ManasiH Jeiiko3siH KT-IITP omiciMen 3epTXxaHanbIK AWArHOCTHKAIAY VIIMiH TECT-
JKYWEHIH KOMITOHEHTTIK KYpaMmblH IpIKTey JKoHE OHTAMIaHABIPY HOTIDKENepl KeNTipijreH.
Kyprisinren 3eprreyinep HoTwkeciHae 0i3 eki xkym aphaiibl env(gp51)_3F xone env(gp5l1)_3R,
env(gp51)_4F xome env(gp51) 4R mpaiimepiiepin TaHmam aniblK, COHAANW-aK PEakKIUusS KOCIACHIHBIH
HETI3T1 KOMITOHCHTTEPiHIH KOHIIEHTPAIMACHIH OHTAaHIaHABIPABIK. Ipi Kapa MamablH Jeiiko3bpiHbIH [1TP
eHiMiH kacay yuin Enzyme Mix - 0.5 mxa (10 mxi); SXITHP-Oydep - 5 mxi; 0.5 Mii-neH apHaiibl
npaiimepiep (10 mxir); ANTP (10 mxir) kocnacser - 0.5 mxi; PHK - 3 Mk, neonpanran cy-15 M. 25
MKJT KOJIEMiH/Ie KETKUTIKTI MaigaaHbIIFaH TEMIIEpaTypa - YakbIT PeXUMIMEH peaknus jkacaisl. Ipi
Kapa MaJJIblH JCWKO3bIH JUAarHOCTHKaIay OOMBIHINIA JKYPIi3iireH 3epTTeyiiep peakuusi KOCTachbIHBIH
TaHAanFaH Kypamaac Oemiri xone KP-IITP xoro yiriH TaHmajdraH TeMIepaTrypa pexuMi peakiusHbIH
JKOFaphbl aHAJTUTHKAJIBIK JKOHE TUATHOCTUKAJIBIK €PEKIIeITiri MEH Ce3IMTaIABIFBIH OCPETiHIH KOPCETE .

PE3IOME

Ha ceropsamHmii 1eHb, OAHUM W3 IIHPOKO PACIIPOCTPAHEHHBIX 3a00JIEBaHUM Cper KPYITHOTO
poraroro ckoTa sIBJIsieTcs Jelko3. 3a00IeBaHne BCTPEUaeTCsl Ha BCEX KOHTHHEHTaX 3€MHOTO Iapa, u
MPUBOJUT K Pa3IMYHBIM SKOHOMHUYECKUM TOTepsiM. B 3Toif cBs3M, 0JHOM U3 TTIaBHBIX 3a]a4 B 00pb0e
¢ 3a0oneBaHMeM sSIBISICTCS JIaOOpaTOpHAas AMArHoctuka. [IpruMeHeHne COBpEMEHHBIX MOJIEKYJISIPHO-
TeHETUYECKUX METOJIOB MCCIIEJIOBAHMUS MO3BOJIAIOT BBIIBUTH HYKJIEMHOBYIO KHCJIOTY BHpyca yXe Ha
paHHUX cTaausx OonesHu. B pabore mpuBeaeHBl pe3yiabTaThl MOA0OpPa M ONTHMHU3AIMA
KOMITOHEHTHOT'O COCTaBa TECT-CUCTEMBI 151 JIAOOPAaTOPHOM JUArHOCTHKH JIEHK03a KPYITHOI'O POTaToro
ckota mMetogom OT-IILIP. B pe3ynpTare mpoBeNeHHBIX HCCIENOBaHM HaMH OBUTH TOJOOpaHBI JBE
napbl cnenuduyeckux npaiimepon env(gp51) 3F u env(gp51)_3R, env(gp51)_4F u env(gp51)_4R, a
TaKke ObUla NPOW3BEACHA ONTUMH3ALMS KOHLEHTPALUUH KIHOYEBBIX KOMIIOHEHTOB PEaKLMOHHOU
cmecn. [t napa6otku ITLP mpoaykra Jeiiko3a KpyIIHOrO poraToro ckora mocrarouno Enzyme Mix -
0.5 Mk (10 nM); SxITLP-Oydep - 5 Mk, cnenmdpuueckue npaiivepst (10 nM) o 0.5 mki; cMech
dNTP (10 M) - 0.5 mxi; PHK - 3 mki; aeonmsupoBanHas Boja - 15 Mo B o0beme 25 MK s
IIOCTAaHOBKM PEAaKUUU C OTpabOTaHHBIM TEMIIEPAaTYypHO-BPEMEHHBIM pexXuUMoM. IIpoBeneHHbIC
MCCIICIOBAHUS 10 AWTHOCTUKE JIEMKO3a KPYIHOI'O POraTroro CKOTa MOKAa3bIBAIOT, YTO MOJOOPaHHBIN
KOMITOHEHTHBII COCTaB PEaKIMOHHOW CMECH U BBIOpPaHHBIN TEMIIEPaTypHBIH PEeXUM JJIsl TOCTAHOBKU
OT-IILP maet BBICOKYIO aHATUTHYECKYIO M JUATHOCTUYECKYIO CHEIM(PUIHOCTh M YyBCTBUTEIHHOCTD
peaknuu.
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TOPICAL ISSUES ON RABIES CONTROL IN THE WEST KAZAKHSTAN REGION

ANNOTATION
This article provides an analysis of the results of epizootological monitoring of animal rabies
in the West Kazakhstan region, showing the dynamics of the functioning of this parasitic system in the
study area over a 10-year period. The dynamics of the manifestation and spread of rabies is studied -
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the results of retrospective and operational epizootological development and manifestation of rabies in
the agrobiocenosis with its application to all districts of the region are presented. The results of the
effectiveness of antiepizootic measures on the territory of the region are shown, namely, a review of
preventive vaccination of farm animals, due to the increase in anthropurgical foci of the disease - oral
vaccination of wild carnivores with the use of briquettes, the problems of regulating the number of
neglected dogs and cats are described. An assessment of veterinary and sanitary measures for rabies in
the conditions of the West Kazakhstan region was carried out, some additions were noted in the
strategy to combat the zoonosis under study, regarding strengthening control over compliance with the
rules for keeping pets, identifying (chipping, certification) of all pets, mandatory vaccination, the
creation of shelters for the population of neglected dogs and cats, as well as strengthening information
and educational work on the importance and danger of rabic infection with the population, first of all,
among those living in the suburbs and rural areas, through the involvement of modern technologies
and the media.

Keywords: rabies, rabies prevention, immunization, oral immunization, stray animals.

Introduction. It is known that one of the epizootological parameters of the population of farm
animals is their epidemic danger. And this, first of all, is generated by the presence and functioning of
infectious diseases common to animals and humans in the studied territory [1].

Rabies infections have played an important role in the formation of epizootological and
epidemic danger throughout the world for many years.

In various regions of the country, foci of rabies are registered annually, the natural reservoirs
of which are wild carnivorous animals — foxes, corsacs, raccoon dogs, wolves, and in urban conditions
— stray dogs and cats [2].

The epizootology of the manifestation of rabic infection in the territory of the West
Kazakhstan region has not been properly studied. The system of veterinary measures does not have
complexity, and therefore there is a need to study diverse information concerning the peculiarities of
the course of the epizootic process of rabies and the development of effective veterinary and sanitary
measures to improve epizootic situations for this disease [3].

Epizootological monitoring of the spread of rabic infection in the region is very relevant:
successful minimization of cases of rabic infection and further eradication of rabies is possible only by
improving veterinary and sanitary measures to combat and prevent this zoonosis with the help of a
comprehensive and thorough analysis of the epizootological course of rabies, with the study of the
features of its manifestation in the territory of the West Kazakhstan region [4,5].

The scale of rabies epizootics in the region is variable - the area of the fox settlement area is
much larger than similar indicators of European countries—oral immunization of wild predatory
animals has been successfully applied there. At present, when there are tight budgetary frameworks in
most regions, it is still necessary to optimally focus on reducing the potential epidemiological risk. To
do this, it is necessary to vaccinate domestic carnivores, create buffer zones around large settlements
in which oral vaccination of wild carnivores will be carried out [6,7]. First of all, preventive measures
against rabies should be aimed at compliance with the annual mandatory preventive immunization
with rabies vaccines, especially for dogs, and oral vaccination of wild predators [8,9]. In other words,
the main goal of immunization is to break the second link of the epizootic chain of rabies (domestic
carnivores—wild carnivores), since it is the continuity of successive animal infections that ensures the
preservation of pathogenic microorganisms in nature as biological species, i.e. the existence of the
infectious pathology itself, as well as the prevention of infection among animals by regulating the
population of wild carnivores, trapping stray animals, compliance with the standards of keeping
domestic dogs and cats [10,11,12].

Modern methods of preventing rabies of domestic and farm animals include carrying out their
strict accounting at the same time with the use of preventive anti-rabies vaccination as the most
effective method of managing the infectious situation, including areas with rabies problems [13,14].
Also, in foreign countries (Poland, France), the successful eradication of rabies was achieved as a
result of the use of oral vaccines for the immunization of wild animals, especially foxes — there was a
significant decrease in the incidence of rabies of foxes and raccoon dogs in the treated territories
[15,16,17].
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Materials and methods.The initial materials were formed by conducting retrospective and
operational epizootological monitoring of rabies in the territory of the West Kazakhstan region, based
on materials provided by the Veterinary Department of the West Kazakhstan region, for the period
2010-2021. With the help of operational epizootological analysis, the development of rabies epizootics
in the agrobiocenosis with its application to the administrative territories of the region was studied.

Results and their discussion.During the last 10 years studied, rabies among animals has been
registered in almost all administrative districts of the West Kazakhstan region, including the cities of
Uralsk and Aksai. Rabic infection, despite the studied aspects of etiology, diagnosis, epizootology and
specific prevention, still has a significant prevalence and, according to WHO, is included in the five
infectious diseases common to humans and animals that cause the greatest economic damage. Due to
the absolute lethality and the need for a course of therapeutic and preventive vaccinations for vital
indications, rabies remains a serious medical, veterinary and social problem. The elimination of rabies
epizootics causes significant economic damage, consisting of direct losses from the death of farm
animals, veterinary and hunting activities, oral vaccination of wild carnivores, shooting of predators,
the implementation of measures to regulate the number of stray and neglected animals in settlements,
sampling of pathological material, virological studies, etc.

During the period 2010-2021, 420 cases of laboratory-confirmed rabies among animals were
registered in the region, which exceeded the absolute number of diseases recorded over the same
period of the last decade by 1.5 times. Of these, 198 positive cases of rabies of productive animals
were noted, or 47% of all animal species. Domestic carnivores account for 149 positive cases of
rabies, which is 36% of the total. The registration of rabies among wild predators is 73 cases or 17%
of all animals. Figure 1 showsthe structure of the incidence of rabic infection in animals as a
percentage.

Of this number of positive samples, the largest share (47%) falls on farm animals (mainly
cattle), which indicates their role in maintaining epizootic distress. Productive animals during
epizootological monitoring act as an indicator of the intensity of the epizootological process with the
main feature that these cases of rabies are recognized and taken into account almost always. This is
followed by domestic carnivorous animals (dogs and cats) — 36%, the incidence of dogs is slightly
higher than cats, apparently this is due to the fact that dogs are more often kept in courtyards, in
suburban areas for protection, often without a leash, and animals move freely around the
neighborhoods of residential areas where their contact is most likely with wild carnivorous predators.

2% 1%
14%
W cattle
® dogs
N cats
W foxes
m wolfs

W corsacsand raccoon dogs

Figure 1-Laboratory confirmed cases of rabies among various animal species in the West Kazakhstan
region as a percentage for the period 2010-2021
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The incidence rate of wild carnivores is 17%, of which the majority falls on foxes-14%. It
should also be noted that along with the increase in the number of cases of rabies, there is a parallel
increase in laboratory research on its diagnosis.

The epizootological monitoring of the spread of rabies among various animal species indicates
the disparity of the districts of the West Kazakhstan region in terms of the intensity of the epizootic
process.

Table 1 — Distribution of cases of laboratory-confirmed rabies of various animal species by districts of
the West Kazakhstan region for the period 2010-2021.

Name of the district 2010 2011 22 01 2013 2014 2015
1 2 3 4 5 6 7
Akzhaik 12 cattle 1 callle
2 dog 1 dog
0 0 0 2 fox 1 fox 4 cattle
Bokeiorda 1
catt 4 cattle
0 0 le 1 fox 1 corsac 2 cattle
Borili 2 cattle
2 dog
0 0 0 2 fox
Zhangala 1 fox 0 0 1 wolf
Zhanibek 1 cattle 1cattle 0 0 0 0
Zelenovsky 3 cattle
2 dog
1 racoon 1 dog
1 dog 1 dog 0 dog 1 dog 1 cat
Kaztal 2 cattle
0 2 cattle 0 1 cat lcat 0
Karatobe
3 cattle 0 0 2 cattle 2 cattle 1 cattle
Syrym 4 cattle
1 cattle 1 cattle 2 cat
1 dog 0 0 1 cat 2 dog 1 fox
Taskala 2 cattle 0 0 0 0 0
Terekty 1
dog
1 2 cattle
0 0 cat 2 1 fox 0
Shingirlau 0 0 0 0 1 cattle 0
1 cattle
1 cat
Uralsk 0 0 0 1 fox 0 0
Total: 10 4 3 42 24 10
Name of the district 2016 2017 201 2019 2020 2021
8
Akzhaik 1 cattle
1 cat
1 fox 2 cattle |2 cattle 0 1 cattle 1 cattle
Bokeiorda 0 0 1cattle 0 0 1 cattle
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1 2 3 4 5 6 7
Borili 1 dog 1 cattle
1 wolf 2 dog 0 0 0 0
Zhangala lcat 2 cattle
0 tle 0 1 fox
Zhanibek 0 1cattle 0 0 0
Zelenovsky 2 cattle
1dog 1cat 0 0 1 dog 0
1 2 3 4 5 6 7
Kaztal 0 0 0 0 1 fox 1 fox
Karatobe 0 2 fox 0 1 cattle 0 0
Syrym 1dog 1
1 fox 2 cattle |fox 1 cattle 2 cattle 1 wolf
Taskala 0 1catt
0 le 0 0 0
Terekty 1 dog 0 0 0 0 1 cat
Shingirlau 0 1 dog 0 0 1 dog 1 dog
1
2 dog attle
1 cat 1 fox 2
Uralsk 1 fox dog 0 0 0
Total: 13 11 9 2 11 5

From the analysis of the territorial occurrence of rabies cases, it can be seen that in the period
from 2010-2021, a group of the most disadvantaged districts was formed — Akzhaik, Borili,
Zelenovsky, Karatobe, Syrym, where the incidence of rabies exceeds similar indicators for the rest of
the districts by 1.5-3 times. In these areas, animal rabies is recorded with the greatest frequency. It
should also be noted that in the north-eastern regions, cases of wild carnivores are recorded in greater
volume than in the south-western regions. Apparently, this is due to the introduction of the pathogen
and migrations of wild predators from the border territories of cities of the Russian Federation, where
the epizootological situation for rabies is extremely unfavorable, as well as with the places of
settlement of a high density of wild carnivores.

Epizootic well-being for rabies of agricultural and domestic carnivores is created by creating
an immune layer. The main task is their annual vaccination with registered anti-rabies vaccines
allocated at the expense of the republican budget. Mass preventive immunization of animals is carried
out in the areas of distilling and pasture animal husbandry. Immunity, as a rule, is formed 10-12 days
after vaccination. In the West Kazakhstan region, veterinary services used five variants of different
vaccines. At the same time, in order to prevent rabies for the period 2009-2021, 548891 animals were
vaccinated in the region, including cattle — 217088, horses — 1066, sheep—21545, pigs—1308, dogs—
300220, cats - 7670.

The percentage of vaccinated animals ranges from 42 to 22% among horses, from 37 to 60% —
in cattle and from 17 to 32% — among small cattle. In 2019-2020, the scope of preventive vaccination
of farm animals increased slightly in the region as a whole. 274.0 and 280.0 thousand heads of cattle
were vaccinated, respectively (in 2018 — 166 thousand) and 301.5 -260.0 thousand heads of small
cattle (in 2018 — 178.7 thousand). However, almost 50% of cattle and 80% of small cattle remain
unimmunized, due to low vaccination plans for animals against rabies.

As for vaccination and trapping among dogs and cats, in the period 2016-2021, the number of
vaccinated was in the range of 18000-33400 among dogs and 7960-12200 among cats.

In the West Kazakhstan region, the issue of depopulation of stray dogs and cats is very acute.
For 2021, 63.1 million tenge was allocated from the regional budget for trapping and sterilization of
stray animals. Of these, 28.4 million tenge was allocated for trapping and sterilization of stray dogs
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and cats in the city. The city veterinary station is engaged in this. And 12 more wind stations are
operating in the districts. Since the beginning of this year, 555 dogs and cats have been captured and
sterilized, 387 of them in the city. This year it is planned to sterilize over 2,400 dogs and cats. Special
teams catch stray animals around the city, bring them to the veterinary station, then the captured dogs
and cats are vaccinated against rabies, chip them, enter them into the database, give anthelmintics,
treat them from parasites and sterilize. After all the procedures, these animals are taken to their habitat.

It is worth noting that today there are no state nurseries in the region, but there are several
private ones, which are mainly supported by volunteers, but their capacity does not cover even a third
of the neglected animals of the region. Unfortunately, the main problem lies in the irresponsibility of
people, due to the lack of legal responsibility of a person for keeping an animal, many people easily
refuse to keep a pet or its offspring, leaving them literally on the street. In turn, neglected animals are
extremely dangerous, maintaining contacts with wild carnivores on the outskirts of villages and cities,
ensuring the circulation of urban-type rabies.

Thus, the rabies situation in the region remains tense, due to the fact that there are pockets of
both urban and natural rabies on its territory, constantly communicating with each other, and thus
maintaining the circulation of the virus. Oral immunization is the most promising and realistic method
of breaking the second link of the epizootic chain of rabies (stray domestic carnivores—wild
carnivores) by preventing rabies of wild carnivores today. For its implementation, blister briquette
vaccines are used, which contain a bait with the addition of a virus vaccine.

According to the plan of veterinary and preventive measures in Kazakhstan, in 2011,2013 and
2014, the veterinary service of the region carried out vaccination of wild carnivores in the territory of
the region. For vaccination, an anti—rabies virus vaccine was used for oral immunization of wild
carnivorous animals against rabies "Oralrabivak—KZ", this is a bait vaccine made from rabies virus
and packaged in 1 dose blisters, it contains a biomarker (from the tetracycline series), to control the
eating of baits. A dose of the vaccine creates and maintains immunity against rabies for at least 12
months. Vaccine-containing baits (483400 briquettes in 2011, 76530 in 2013 and 297700 briquettes in
2014) were laid out using small aircraft, using GPS navigation, to fix the places of drug release at the
rate of 25 briquettes per 1 km2 of area. In Figure 2, the curve showing the number of decoys with anti-
rabies vaccine is inversely correlated with the curves showing the number of sick animals of
variousspecies
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Figure 2 — Results of oral vaccination of wild carnivores in the West Kazakhstan region

Despite one-time vaccination campaigns and incomplete coverage of the territory, the
epizootic situation for rabies improved significantly in 2011-2012. The disease was registered in
isolated cases (20114 cases, 2012-3 cases), which indicates the effectiveness of this decoy vaccine
and this event. In 2013 and 2014, there were no significant improvements in the territories of
vaccinated disadvantaged settlements. A positive result in this case was not obtained for the following
reasons: the manual on oral immunization of animals was violated, instead of 2—fold use of the
vaccine - it was used once a year, low density of the spread of baits, limited territory of the spread of
the vaccine. With the cessation of vaccination of wild carnivores, the number of animals infected with
rabies has acquired a pronounced upward trend.
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To date, on the territory of the country, and in particular the West Kazakhstan region, the
implementation of the listed measures to combat animal rabies has yielded the following results:

The main measure of antiepizootic measures was preventive anti-rabies vaccination of farm
animals, domestic and wild carnivores. But, despite the volume of anti-rabies vaccination among
productive farm animals, most of the susceptible livestock remains not immunized due to incomplete
coverage when planning specific prevention and low plans for immunization of animals in the region.

The program for oral immunization in 2011 and 2013-2014, which was not systematized in
time and carried out without due consideration of the epizootic situation in specific territories of the
region, gave only temporary positive results. This was the result of non—compliance with the rules for
the spread of vaccines (single use, instead of the generally accepted double use, non-compliance with
the recommendations of the OIE, WHO and the EU on the density of the spread of vaccines (25-30
briguettes per km2), termination of regulation of wild animals to an acceptable density of 2 animals
per 10 km2, lack of confirmation of the effectiveness of oral vaccination by detecting a tetracycline
marker in bone tissue teeth of wild predators, lack of confirmation of the immune status of wild
animals (for the presence of protective antibodies in serum).

Measures are not being carried out effectively enough in relation to the reservoir of the
causative agent of the urban type of rabies disease. Trapping stray dogs and cats is carried out
irrationally, with violations of humane measures, veterinary services are shooting animals in front of
local residents, including children, there are currently no kennels and shelters for captured dogs and
cats in the region that can accommodate the entire contingent of stray animals caught.

There is currently no national rabies control strategy program in Kazakhstan and in the West
Kazakhstan region. The consequence of this is this epizootological situation of rabies. The solution to
the problem of rabies control should include the following tasks in natural foci: large—scale oral
vaccination among wild animal populations, determination of the eatability of bait vaccines,
serological control; differentiation of rabies virus isolates for compliance with vaccine strains.
Reducing cases of rabies in anthropurgical foci requires strengthening control over compliance with
the rules of keeping pets, identification of all animals, mandatory vaccination, and the creation of
shelters for the pet population.

It is also necessary to strengthen information and educational work on the importance and
danger of rabic infection with the population, especially among those living in the suburbs and rural
areas, by attracting modern technologies (videos via TV and ID communications, educational and
explanatory information — mass media).

Conclusion. The problem of stray animals in cities and their epidemiological role remains
open, requires serious and systematic research and improvement of methods of accounting and
distribution of them in the region. Stray dogs, which have the closest contact with wild fauna and are a
conductor of rabic infection in the city, pose a high degree of danger [18]. Therefore, the main
attention in these conditions should be paid to specific immunization and depopulation of stray
animals. Among the various measures to reduce the number of dogs, their capture and destruction has
been widely used and is being used, which causes condemnation from the public. Indeed, this method
of struggle cannot be called humane, but at present it is hardly possible to do without this method. At
the same time, we are not talking about animals with rabies, the destruction of which is mandatory. At
the same time, sterilization is widely used abroad, which in some countries has almost completely
replaced extermination [19, 20]. The positive experience of reducing the number of stray animals
through mass sterilization and castration has been noted in many countries. In order to systematically
monitor rabies and organize rabies control measures, in addition to veterinary services, medical,
environmental, housing and communal services, forestry and hunting organizations, and others should
take part. The veterinary service was entrusted with monitoring the epizootic situation of rabies,
laboratory diagnostics of the disease, monitoring of specific prevention, monitoring of animals that
have inflicted injuries to people, conducting sanitary and educational work [21].
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TYUIH
by makanaga bateic KazakcTan oOiIBICEIHAAFEI JKaHyapiIap KYTHIPYBIHBIH TA300TOIOTHSUTHIK
MOHHUTOPHHTIHIH HOTHKEJIEPIHE TalJlay JKacallblll, 3ePTTENIETIH ayMaKTa OChbl MTapa3HuTTIK xyreHiH 10
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JKBUTIBIK KE3EHCTI ®KYMBIC iCTey AMHAMUKACHI KepceTinreH. KyThIpynbiH maina 0oy KoHE Tapary
JUHAMUKACHI 3€PTTEIII-PETPOCTICKTHBTI JKOHE JKENENl 3MU300TOJOTHSIIBIK J1aMy HOTHIKENepi KoHe
KYTBIPYJIBIH arpoOHOLIEHO3JaFbl KOPIHICTepi OONBICTBIH OapiblK ayAaHAapblHA alTUIMKAUsIMEH
yCeeIHBUIABL. OONBIC ayMarblHIA SIU300THSFAa KApChl iC - MapamapAsl JKYPrizy THIMILTITiIHIH
HOTIKEINepi, aram aiTKaHAa - aybll [IapyalibUIBIFBI  JKaHyaplapblH — NPO(UITAKTHKAIBIK
BaKIMHAIUSIAYFa IOy, aypyJAblH aHTPOIYPTHUSUIBIK OIIAKTAPBIHBIH YJIFAalObIHA OaliIaHBICTHI-KEM-
OprKeTTep/li KOJMAaHa OTHIPHII, >Kabaifbl €T KOPeKTUIepi aybl3 apKbUIbl BaKIWHAIMIIAY, Kapaychl3
KaJlFaH WTTEP MEH MBICHIKTAP/bIH CaHBIH PETTCY JKOHIHJEri MpoliieMaiap cuUmaTTaiaFaH. barteic
KazakcTan oOJBICHI JKaFialbIHIA KYTBIPY aypybl Ke3iHJETi BETEPHHAPHSIIBIK-CAHUTAPUSIIBIK 1C—
mapanapra Oaranay >KYpri3ijmi, 3epTTENIeTiH 300HO3Fa Kapchl Kypec >KOHIHAerl crparermsna yi
JKaHyapllapblH YCTay epeKeNIepiHIH CaKTaAIyblH OakbpLIayJbl KYIICHTyre, OApibIK Yil jKaHyapiapblH
Oipaeitenaipyre (Yumnreyre, MacmopTTayFa), MIHAETTI TYp/ie BaKIIMHAIIMSIIAYABI )KYPri3yTe, Kapaychi3
UTTEP MEH MBICHIKTAp/IbIH MOMYJISIHUSACH YIIiH OacnaHaliap KypyFa KaThICThl KEHOIp TOJBIKTHIPYIIAp
aTamn eTUII. COHAAM-aK XaJBIKICH KYJIIBIK WHQEKIUSIHBIH MaHBI3IbLUIBIFBl MEH KAYINTLIITT Typabl
aKMapaTThIK-aFapTy JKYMBICTAPBIH KYIICHTY, €H aJIJbIMCH, Kalla MAaHBIHIAFbl >KOHE aybULIBIK
JKepJiepJie TYPaThIHIAp apachlHia 3aMaHayd TexHoJorusuiap MeH BAK-ThI TapTy apKbUIBL.

PE3IOME

B I[aHHOﬁ CTaTbC IMPUBOAUTCA aHaJIM3 PE3YJLTATOB ISIMU300TOJOTHYECKOTO MOHHMTOPHUHIA
OemeHCTBa JKMBOTHBIX B 3amamHo-Kazaxcranckoit o0macth, ¢ OTOOpakeHHWEM JTWHAMHKH
(GYHKIMOHUPOBAHUS TAaHHOHM Mapa3uTapHON CUCTEMBI Ha UcciexyeMoi TeppuTtopuu 3a 10-tu netHuit
Iepuoa. I/I3yqua JAVMHAMUKa NPOABJICHHUA U PACTIPOCTPAHCHUA 661HeHCTBa-HpCI[CTaBJIeHLI PE3YIbTATHI
PETPOCHEKTHBHOTO M ONEPATHBHOTO 3MU300TOJIOTMYECKOr0 Pa3BUTHS M NPOSBJICHUS OELIeHCTBa B
arpoOHOIIeHO3e € €ro ammIuKaluel Ko BceM paiioHam obmactu. OToOpa)keHbl pe3ybTaThl
3¢ GEeKTUBHOCTH TPOBEACHUS NPOTHUBOIMU300TUIECKUX MEPOIPUATHH Ha TEPPUTOPUU OOJIACTH, a
UMEHHO - 0030p NpOPUIAKTUYCCKONW BaKIMHAIIMK CEJIbCKOXO3SMCTBEHHBIX JKUBOTHBIX, BBHIY
YBCINYCHUA AHTPOIIYPIrUYCCKUX OUaroB 3a00JIEBAHUSA- OpaHI)HOI\/'I BaKIIMHAIIMM AUKUX IINIOTOSAOHBIX C
NPUMEHEHUEM NPUMaHOK-OPHKETOB, OMUCAHBI IPOOJIEMBI IO PETYIISILUN YUCICHHOCTH 0€3HaA30PHBIX
cobak u komiek. [IpoBemeHa olleHKa BETEpUHAPHO-CAHUTAPHBIX MEPONPUATHH MpU OCHICHCTBE B
ycnoBusix 3ananHo—KazaxcTaHckoil 00y1acTH, OTMEYEHBI HEKOTOpPbIE JOMOJIHEHHS B CTPAaTETHH II0
O0oppbe ¢ H3ydaeMbIM 300HO30M, KAacaTeJIbHO YCHIJIEHHs KOHTPOJS 3a COOJIIOJCHHEM IpaBHI
COJIep KaHus 32 JOMAITHUMH TUTOMIIaMH, WACHTH(GHUIMPOBAHUS (YUUITMPOBAHHUS, TACTIOPTU3AINH) BCEX
JOMAIITHUX JKUBOTHBIX, IIPOBEACHUS 0043aTeIbHON BaKIMHALMY, CO3AHHUSI MPUIOTOB s TOMYJISILIAN
0e3Ha30pHBIX cO0aK W KOIIEK, a TaKKe YCHICHHUs] HH(OPMAIMOHHO—TIPOCBETUTENBHOW paboThl O
3HaYMMOCTH M OTTACHOCTH PaOMUYECKON MHPEKIINH C HACEICHUEM, ITPEXK/IE BCETO CPEIN MPOKHUBAIOLINX
B IIPUTOPOJIaX M CEJIbCKOM MECTHOCTH, ITyTeM MPUBJIEYCHUS! COBPEMEHHBIX TexHonoruiin CMU.
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«BEPMHUKOM» A3BIKTBIK KOCIIACBIH KOJIJAHFAH KAFJIANJIAFbI CUBIP
CYTIHIH CATACBIH BETEPUHAPHSLIBIK-CAHUTAPHSLIBIK BAFAJIAY
VETERINARY AND SANITARY ASSESSMENT OF THE QUALITY OF COW'S MILK
WHILE USING FEED ADDITIVE «VERMICOM»

AHHOTAUA

Makanaia oTaHIBIK MUHEpal — BEPMUKYJIUT HETi3iHAe AalbIHAaNFaH « BepMUKOM» a3bIKTHIK
KOCIIaChIH KOJIJaHFaH >KaFJalarbl CHBIPJApJbIH CYTIHIH camachl MEH KayilCi3iK KOpCEeTKIITepiH
BETEPHHAPWSITBIK-CAHUTAPUSIIBIK ~ Oaraay  KYMBICTAPBIHBIH  HOTIKenepi  OepinreH.  JKywmebic
0aphICBIHA CYT YITUICPIHIH OpraHONCNTHKAIBIK, (PU3UKAIBIK-XUMUSIIBIK HKOHE MHUKPOOHOIOTHSIIBIK
KepceTKimTepi aHbIKTaabl. bapibirel 106 cyT chiHaManapbl TalgaHIbl.

Frumeimu 3eprrey sxymbicel Typkictan oOmbiceiHAa opHanackaH «KasprHa-xkep» XKIIC — ge
xyprizingi. CyT yiarinepiHiH (U3MKaIBIK-XUMUSUIBIK JKOHE MHUKPOOMOJOTHSIIBIK KOPCETKIITepi
«Taram kayincizairi» ATY FBUIBIMH 3epTTEy OPTAIBIFBIHBIH 3€pPTXaHAIAPBIHIA aHBIKTAIIBL. JKyMbIC
OapeiceiHma op Tonra 10 Gac cuWbIpgaH TYpaThIH YII TON KYPBULABL. |-ToxipwOemiK TONTHIH HETi3ri
a3pirbiHa 2% «BepMUKOM» a3bIKTBIK KOCMAachl Kockuica, |l-roxipubenik tonka - 4% KOCBULABI, aj
OakplIay TOOBIHBIH HET13T'1 paliMoHbIHA «BepMUKOMY a3bIKTHIK KOCHAChl KOCHUIMAJIBI.

Y TONTBIH CHBIP CYTIHIH YITUIEPiHIH OpraHOJENTHKAIBIK KOPCETKIITepi OapibIk
Tajanrtapra caii 60yl OUIUMKATBIK-XUMUSIIBIK KepceTKimTepi OolibiHIma 4 % «BepMHUKOM)» a3bIKTHIK
KocrmacelH KonjanraH |l -ToxipuOenik TONTBIH CYT YATUIEpiHAE aKyBI3ABIH MeJIIepl KaIFaH eKi
TOMIIEH CaJBICTBIPFaHAa JKOFapeliay Oonael. AJ, MaiIplH NailbI3AbIK yiieci OoifbiHIIA aca
afipipManIbUIbIK OalikanManbl. COHBIMEH KaTap, YII TOINTHIH CYT Y/ATUIEPIHIH MHKPOOHOOTHSIIBIK
kepcetkimTepi MEMCT TananrapbiHa coikec KeJeTiHI aHBIKTaIIbI.

3epTTey *KYMBICBIMBI3IBIH HOTHXeci OOMbIHIIA «BepMHUKOM» a3bIKTHIK KOCHACHIH KOJIJaHFaH
Ke3JIeTi CUBIP CYTiHIH OapibIK YITUIEpiHiH camackl MEH Kayirci3aiK KopCeTKIITepi BeTepUHAPHSITBIK-
CaHMTAPUSUIBIK TananTapra cail O0abl.

ANNOTATION

The article presents the results of the veterinary and sanitary assessment of the quality and
safety of cow's milk while using the feed additive "Vermikom", which basedon the domestic mineral
vermiculite. The organoleptic, physico-chemical and microbiological parameters of cow's milk
samples were studied. A total of 106 milk samples were analyzed.

The research work was carried out in the "Kazyna-zher" LLP, located in the Turkestan region.
Physico-chemical and microbiological parameters of milk samples were determined in the laboratories
of the research center "Food Safety" ATU. During the work, three groups of cows were formed. In the
main feed of the I-th experimental group2% of the feed additive "Vermikom™ was added, in the Il-th
experimental group - 4%, and no feed additive was added to the main diet of the control group.

The organoleptic parameters of cow's milk samples of the three groups met all the
requirements. According to physico-chemical parameters, the protein content in the milk samples of
the 11 experimental group, where 4% "Vermikom" was added to the main diet, was higher compared to
the other two groups. And there was not much difference in the fat content in the milk samples. It was
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also found that the microbiological parameters of milk samples of three groups meet the requirements
of GOST.

According to the results of our research work, the quality and safety of all cow's milk samples
while using the feed additive "Vermikom" met veterinary and sanitary requirements.

Tyitin ce3oep:. cuvlp cymi, asvikKmvlk KOCNd, KaVincizoix, 8emepuHapusiiblk-Canumapusiivlk
bazanay, cana.
Keywords: cow's milk, feed additive, safety, veterinary and sanitary assessment, quality.

Kipicne. CyT jxoHe cyT eHIMAEPIH OHIIpY cajachklHAaFbl MaHbBI3ABI MaceNenep iy Oipine muKi
CYTTIH camachl MEeH Kayilci3irine KOWBUIATBIH TallalTapAbl KYIIEeHTy >kataapl. Ka3ipri yakeiTTa Man
[IapyambUIBIFBIH  1IT€pl JaMbITyJa KOJIAHBUIIATHIH TOCUIAEp OHAIPIIETIH OHIMAEpAiH apTyblHa,
COHBIMEH KaTap COJl ©HIMAEPAIH camaliblKk KOpPCETKIIITepi MEH KayilCi3iriH KaMTamachl3 €Ty YIIiH
KOJIAMJIBI JKaFIai jkacayra OarbITTalFaH OipKaTap YTHIMIBI MIemiMAepi KaKeT eTill OTHIPFaHbl aHBIK
[1; 2].

ui cyTTiH canaiblK KOPCETKIIITEPIH jKaKcapTy MEH OHBIH CiHIMAUITIH apTTHIPY YIIIH €H
aJNJIBIMEH ipi KapaHbl a3bIKTAHBIPY JKaFaliblHaA aca KOHUT aynapy Kaxer. OUTKeHi, a3bIK TIeH a3bIKTHIK
KOCHaJIApAbIH KypaMbl CYTTiH OHIIpLTY YpHAiCiHEe FaHa eMeC, COHBIMEH Karap OHBIH CamallblK
KepceTKilmTepiHe ae Tikenel ocep ereni. CoHaaii-aK, OHTalIaHABIPBIIFAaH a3bIK ipi KAPaHBIH aF3achlHa
Jla maiaansr O0bIn TaObUIaAbl. SIFHU, O YIIIH KYpambl TEHAECTIPUITeH a3bIKThIH TYPiH MaiganaHFaH
xoH [3].

Kazipri Tapaa aysuiapyamibuiblK ipi Kapa Majiibl a3bIKTaHIbIPYy CajlaChlHIA HETI3T a3bIKThIH
KypaMbIHa KOCBIMIIIA a3bIKTHIK KOCTIATap bl Maii1anaHy >KyMBICTaphl Ky3ere achIpbiIya. Ocipece, ipi
Kapa MaJIblH IOIHIE CHUBIpJIapFa apHaIFaH a3bIKTBHIK KOCMalapabl KeOiHece CYTTIH IIbIFEIMBIH
apTTBIPY XOHE OHBIH MAMIBUIBIFBI MEH KYpPaMbBIHAAFBI OPTYpJIi MHKPOIJIEMEHTTEPAIH MOJIIepiH
JKOFaphLIaTy MakcaThiHga KeHineH kommanyna [4]. CoHbIMEH KaTap, a3bIKTBIK KOCIanap Herisri
a3BIKTHIH aF3ara CIHIMIILIITIH 1€ apTThIpa aiaibl.

ABBIKTBIK KOCTIaJlap PeTiHAe TaOUFU MUHEPAIAap/Ibl KONJIAHY dKYMBICTApbl KAPKBIHIBI JaMBbIIT
Kese katelp. OnmapiplH imiHAe aybul MIapyallbUIBIFBIHIA KOJJAaHy aschl OOMBIHINA KEH ayKbIMJIBI
TYPTeBEMUKYJIUTTI KaTKbI3yFa Oonaapl. BepMukynutr - Oyl Kypambl OOWBIHIIA ~ MakKpo »KOHE
MHUKpO3JIeMeHTTepre 0Oaii OMOTHT, (IOromuT, KeiOip XJopuaTep MeH Oacka Ja CHITUKATTapblH
BIIBIPAYBl HOTIIKECIH/IE Ty31IreH meriHai [5, 6]. BepMukymuttin xaimsl popmyaacs! kenecigei: (Mg,
Fe, Al); (Al, Si);0:0(OH),x4H,0. ®u3ukanblk KacHeTi yKaFblHAH OHBIH CBHIPTKBI TYpI alIThIH TYCTI
HEMeCce KOHBIP capbl TYCTI OOJIBIN KeJe/i, caiMarbl KEHIJI, KYbUIBIMBI OOHMBIHIIIA aKKOPJICOHFa YKCAC,
KOTNCBIMANBl ~ Kyhae Ooianmbl. HeriziHEH BEPMUKYIHT JKOFapbl JIOPEXeNi  aJcopOIHOH/bI,
KaTHOHAJIMACTBIPYIIbI JKOHE KaTaJIUTHKAJBIK KAacUeTTepre ue OO0JbIlll TaObuIafbl. OCOUESTTIK
MoJtiMeTTep OOWBIHIIIA BEPMHUKYJIUT YJIBUIBIFBI JKOHE MYTareHIUIIT1 JKOK, COHBIMEH KaTap XHUMHUSIIBIK
crpeccop emec MuHepan [7]. OHBIH KypamblHAa OHIIpiNreH reorpusuibIKk OpHbIHA OalIaHBICTBI
kocemia K, Na, Ca, Ti, Cr cuskThI 3JIeMEHTTEp 1€ a3/1ar Ke3aeCyi MyMKiH.

CoHBIMEH KaTap, BEPMHKYJIUT ©3IHIH KOFapFbl CIHIPTiIITIK KacHUETiHE KapamacTaH
KOIICHITBUIFAaH KACHETIH 1€ JKOFaNTIaiasl. AJl, MyHIall KacHMeT OpTYpJi a3bIKTHIK KOCTalap/pl,
JOpyMEHIep/li, MPOOHOTHKTEP/Ii KIHE JIe JOpi-IopMEKTepAl KOCHIN KOTCHITBIIFAH KYPFaK 3aT ainyna
Tamaiia MyMKiHjik oepei [8].

XKanne, BepMmukynutTi eHaiperiH keH opbiHapel  AKIL, Onryctik  Adpuka
pecnyonukaceiHga, Peceit MemiiekeTi MeH Oacka aa eiaepiae kesmeceni. Conpaii-ak, Oi3ziH eniMize
Jle BEPMHUKYIIUT OHJIPETIH KeH opblHIapbl 0ap. KazakcTanjmarbl BEPMUKYIHUTTIH KbUT CAWBIHFBI
KOJIJAHBUTY KaKETTUIINl OHBIH OpTYpii cajajapia KeH ayKbIMIbl Typle MaijagaHblIybIHA
OaliJlaHBICTBl KBUI CaliblH OH MBIH TOHHara JieiiH apTeill OThIp. COHBIMEH KaTap, OTaHJBIK
BEPMHUKYJIUTTI CBIPTKBI €JIIEpre DKCIIOPTTay MAceleci e KapacTeipsutyaa [9].

Man >koHEe KYC MIapyallbUIBIFBIHAA BEPMHUKYJIHMTTI a3bIKTBIK KOCHA PETIHIE KOJNJaHFaH
KaFIalarbl KOPCETKIIITEp Typaibl MAJiMeTTep Kemn. Mplicaibl, KOICHITBUIFAH BEPMUKYIUTTI
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0OpIaKbUTAHATHIH ipi KapaHBIH HETI3Ti a3bIFbIHA KOCY HOTHIKECIH/IC MAJBIH €T OHIMIUIITIHIH eoyip
apTKaHBI )KOHE aJIbIHFaH OHIMIEP/IiH Carachl JKaKcapaThIHBI TaXipuoe Ky3iume nonenaerrex [10].

AJ, MEKHEH TayBIKTapAblH HETI3ri ac yJieciHe OChl MUHEpalIbl KOCKaHIa >XYMBIPTKAHBIH
wbIry eHimainiri 50%-ra neifin aptkaH. BepMukynutTi TopainapasiH Herisri a3pirbiHa 3% KeneMiHzae
KOCBINT a3bIKTaHIBIPFaHa, OJAPIBIH (DPM3MONOTHUSIBIK KYHi endyip jkakcapraH. ETTIH XUMESITBIK
KOPCETKIIli JKaKCapblll, MHHEpaNAblK Kypambl okorapeiiaraH. CoOHBIMEH Karap, KaHIarbl
reMoryioOnHHIH Meuntepi 8%-ra neiiin aptkad [11].

B.JIoTOBTBIH 3epTTEY KYMBICTAPBIHAA BEPMHUKYJIUTTI Oy3ayJapbiH Herisri a3birbiHa 0,2 T/kr
MeJIIEepiHAe KOCKaHaa, Oy3aynapablH eciMIik kepcetkimrepi 8,1%-ra gedin apTkaH KoHE
Mannapabeie Kayincizairi 100% kyparas, an Oy e3 Ke3eriHe 3KOHOMHKAIIBIK TYPFBIIAaH THIM/Ti OOJIBITT
tabbTaasl [12].

Korappiga KedTipuIreH MoJiMETTepre CyHeHe OTBHIPHINN, BEPMHKYIHTTI ipi Kapa MalJIbIH
HETI3r a3bplFbIHa KOCBIMINIA KOCTa PEeTiHAe KOJAaHy apKbUIbl OJapIblH ©CiMi MEH [IeHCAayJBbIFbIH
KaKCapTyFa, ar3aJarbl yIbl 3aTTapIblH KaJIIBIKTApBIH a3aiiTyFa, COHIAalH-aK O@HAIPICTIK MIBIFBIHIAPIBI
a3aliTy MakcaTbIHAA TaiijalaHyFa OOJIATBIHBIH aTall ©TKEeH JKeH. AJaia, OTaHIBIK BEPMHUKYIHTTIH
CHBIP CYTiHIH canajblK KOPCETKIIITEPiHE TUTi3ETiH acepi Typaslbl MOJIIMETTEP MYJIIEM >KOKTHIH KaCHI.

3epTTey KYMBICHIMBI3/IBIH MaKCaThl - OTAHIBIK MUHEpaJl BEPMHUKYIIUT HETi3iHIe TaifbIHIaIFaH
«BepMuKOM» a3bIKTHIK KOCTIACHIH KOJJIAaHFaH >KarJalarbl CHUBIP CYTIHIH CallaiblK KOpPCETKIIITepiH
BETCPUHAPHSIIBIK-CAHUTAPHSIIBIK Oaranay.

3epTTey MaTepuangapbl MeH JdicTepi. 3epTTey KYMBICHIHBIH OapbICHIHIA KOJJAHBUIFaH
«Bepmukom» a3bIKTHIK Kocmackl OHTycTik Kazakctan oOdbpICBIHIa opHamackaH KymaHTay keH
OpHBIHAH Ka3bulblll anbiHFaH BepMuKYIUT (80%) mnen kyHOarbic Kymkapacbl (20%) HeriziHae
JKaCaJIBIHFaH.

«BepMukom» a3bIKTHIK KOCIIACKIH ipi Kapa MaJIbIH HETI3T1 palroOHbIHA KOCHII, a3bIKTaHIBIPY
xyMbickl Typkictan o6nbickiHAa opHanackaH «KaspmHa-kep» XUIC — ge »ky3ere achbIpbULABL.
FrumsiMu-mapyambsuiblK, ToKipuoe kesine op tornrta 10 Oactan KypanraH, oprama caamarsl 65045 kr
0OTaThIH caybLIATHIH CUBIPIAPABIH 3 (YIII) TOOBI KOJJAHBLIIBL.

3epTTey KyMbIchl 152 ToymikTi Kypaabl. Ipi KapaHbl ycray koHe Oary Karaaiapbl OapibIK
tontap yiriH Oipaeit Oomapl. COHBIMEH KaTap, CHUBIpIapra OepilreH Heri3ri a3pIKTHIH KYpaMbl MEH
MeJIiepi Je TeH Oobl. Anai/ia, >KYMBICTBIH MaKcaThlHa Kapai Heri3ri paruonra | Toxipubeni Ton
yuria — 2% «BepMukom» a3bIKTBIK Kocmackl Kocbiica, |l Toxipubeni tomka - 4% «Bepmuxom»
a3BIKTBIK KOCIIAaChl KOCBHULIBI. bakpiiay TOOBIHBIH HEri3ri paroHbHa «BEepMHUKOM» a3bIKTBHIK KOCIIACHI
KocbUIMa Ibl. CHBIpIIAp/Ibl cayy jKYMBICTAphI TOYJIriHe 3 peT Kypri3iii.

CyT cakTailThIH IHCTEpHANTApJaH CYT ChIHAMATAPBIH ajy KeJeciJied olmicTeMeHi maimanaHa
OTBIPBIN XKYPri3idi: Ta3a KYpPFaK TYTIKTI cyTke OipaeH »xpuinam OatbipablK. ConaH KeWiH TYTIKTiH
JKOFapFhl TECITiH Oac GapMakKNeH MBIKTAIl XKaybIll, TYTIKTI Te3 MIbIFapbIl bl [1riHe KyHbUFaH CyTTi
pe3eHKe THIFBIHBI 0ap Taza >koHe Kyprak Oerenkere Kyinbik. CyT ceiHamanapel O0ap Oerenkenepre
MEMCT 26809.1-2014 «Cyt xoHe cyT eHiMmuepi. KaGwuinay epexenepi, ipikTey omicTepi *oHe
chlHAMaJapAbl Tajjayra JIadblHAay» COWKec THICTI ka3yjapsl Oap 3aTTaHOanmapibl >KarlChIPHIIL,
+4+5°C TemmepaTypaaa cakTaabIK.

CyT chlHamMalapblHBIH CamajblK KepPCEeTKIITepi MeH KayilCi3NiriH BeTepUHAPHSUIBIK-
CaHMTAPUSUIBIK Oaraayabl CUBIPIAP/BIH 9pOip TOOBIHAH JKWHAIIFAaH CYTTEH opOip 25 KYH cailbIH opTaK
YJIT1 a1y apKbLIbI KYPTi3/IiK.

Toxipubenik TomTap MeH Oakpilay TOOBIHAAFBl  CHBIpJApABIH  CYT  YJITUIEpiHiH
opranonentukaibik kepcetkimrepin MEMCT 31449-2013 «llluki cublp cyTi. TeXHUKAIBIK MapTTap»
COMKeC aHBIKTAJIbIK.

CyT chlHamalapblHbIH (PU3HMKAIBIK-XUMHSIIBIK KOHE aHATUTHKAJIBIK KepceTkimTepi «Taram
Kayilci3iri» FeUIBIME 3epTTEy OPTAIBIFBIHBIH 3epTXaHallapbiHAa aHBIKTALIb. CYTTiH MalIbUIBIFbIH,
aKybI3 MOJIIICPIH JKOHE THIFBI3IBIFBIH aHbIKTayda «JlakTan 600» aHamu3aTOPBIH KOaAaHIbIK. CyTTiH
TUTPJICHETIH KbIIIKBIIBIFBIH aHbikTaya TitroLine 5000 TutpaTopbiH maiiianaHabIk.

CyT yariaepiHiH MHKPOOHOJIOTHSUIBIK KepceTKimTepin aHbikrayasl MEMCT 32901 - 2014
«CyT x)oHe CYT eHiMIepi. MUKPOOHOJIOTHSITBIK, 3ePTTEY 9/IiCTEPI» COMKEC KYPIi3miK.
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Op Ttypm cragmaprtel tangaynap MEMCT P MCO 5725-6-2002 (Onmey oxictepi MeH
HOTIDKEIEPIHiH JaNairi (OypbICTBIFEI JXKoHe aimmiri)) Goiismnmma Microsoft Excel 6armapiamacein
KOJIIaHy apKbUIbl BapHANMSIIBIK CTATUCTUKAHBIH KANITbl KaOBUIIaHFAH 9/iCTEpiHE COMKEC JKYPTi3IiK.
Amnpikranran aiteipMaisiisikrap P<0,05 skarmaiibiHga CTaTHCTHKATBIK MAHBI3IBI OOJIBIT CAHAIIBI.

3epTTey HOTHIKedepi KoHe oJapabl TAUKbLIay. Cym yrcinepiniy OpeaHOIenmuKaibik
kepcemxiwmepin anvikmay. CyT ChIHAMaJapbIHBIH OPTraHOJCNTUKAIBIK KOPCETKIIMITEPIH aHBIKTAY
OOBIHINA, VI TONTBHIH CYT YJATUIEpi Kenecified OpraHOJEeNTHKAIBIK KOPCETKIIIITEPMEH CHITATTAJbI:
Tycli aKk HeMmece KpeM peHIi, Wici MEH JoMi — CYTKE TOH oM, JKaT JOMCI3 JKoHe Oerae Hiccis,
KOHCHCTEHIIUSCHI — TYHOACHI3 O1pKaIBIIThl CYHBIKTHIK.

YATIIEpiHIH

Kecte 1 — «BepMukom» a3pIKTBHIK KOCIIACHIH KOJJIaHFAH Ke3Jerl CHBIp CYTi

OpTaHOJICTITUKAIIBIK KOPCETKIIITEP1

Kepcertkimmrep

Baxpinay ToOBI

I-roxxipubenik Tom

Il-Toxxipubenik Tom

CBIPTKBI KOpiHici

CyiibIK, MOIIIIp eMec

CyiibIK, MOIIIIp eMec

CyHBIK, MOJIIIp eMec.

Tyci

AK TYCTI

AK TyCTI

AKIIBIT HEMece KpeM peH Il

Uici men momi

CyTKe TOH JoM, Kat
JIOMCI3 KoHE Oerje

Ta3a, TaOuru CyTKe
ToH. berne uic nen

Taza, TaOUFU CyTKE ToH.

Berze uic neH goMi koK.

micci3 JIOMi KOK
TynOack3 .
¥ . - TyHO6ack3 OipKaIBIITHI
KoncucteHIusICH O1pKaJIBIITHI BipkenKki cyHBIKTBIK .
o CYUBIKTBIK
CYHBIKTBIK

OpraHoNenTUKANBIK KOPCeTKITepi OOMBIHINA TIKIpUOETiK TonTap MeH Oakbijiay TOOBIHBIH
CUBIPJIApPBl CYTIHIH YJITUIEpI HOPMATHBTIK Ky)KaTTaFbl KOPCETUI'CH Tajanrapra COWKeC KeleTiHi
QHBIKTAJIIBI.

Cym yneinepiniy usuxanvl-xumusanvlk, Kypamoin anvikmay. CYTTIH XUMHSIIBIK KypaMbl ©Te
Kypaeni. OHBIH KypaMmblHa aKybl3[ap, Maijiap, Kemipcynap MEeH Typii MHHepanaap, hbepMeHTTep,
JOpyMEHIep KoHEe MUKpodrieMeHTTep Kiperdi. KypaMmaac GemikTepiH amyaH TypiuliriHe OaiaHbICTHI
CYT MaHBI3/Ibl TaMaK ©HiMi 00Jbin TaObuIaabl. COHBIH apKachIHIA OJ1 XKOFaphl CIHIMJAUIIK KACUETKE 1e
[13, 14].

Kecre 2 — bakpuiay oHe TOKIPHOCTIK TONTAPAArbl CHBIPIAPIBIH CYTIHIH (DU3UKATBIK-XHUMUSIIBIK
KepCeTKilTepi

KepceTtkimrep
e P I e R e
KYH HH(;?HH MEMCT 31449-2013 GoiibIHIIIAa
2,8 %-nan xkem | 2,8%-n1an kem 1027,0 xem 16,0 men 21,0
emec emMec emMec apasbIFbIHIA
1 2 3 4 5 6
bakpnay ToObI
1 6 2,55+0,04 3,02+0,01 1028,2+0,01 17,2+0,02
25 5 2,84+0,03 3,14+0,03 1028,3+0,06 17,8+0,02
50 7 2,86+0,02 3,134+0,04* 1028,1+0,02 17,1+0,01
75 5 2,91+0,01 3,18+0,08 1028,1+0,06 16,9+0,01
100 5 3,27+0,01% 3,23+0,08 1027,9+0,02 16,8+0,01
125 6 3,03+0,05 3,2540,02* 1028+0,03 17,4+0,02
152 4 3,26+0,05 3,52+0,16 1028,1+0,01 17,2+0,01*
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1 | 2 3 4 5 6
Opraiia KepceTKiii 2,96+0,03 3,21+0,06 1028,1+0,03 17,2+0,01
I-ToxipuOeiK ToI
1 4 2,56+0,01 3,05+0,01 1028,2+0,01 16,8+0,05
25 3 2,55+0,03 3,08+0,02 1028,2+0,02 16,9+0,01
50 5 2,58+0,02 3,18+0,04 1028,2+0,01 16,9+0,02
75 6 2,97+0,01 3,22+0,08 1028+0,01* 17,0+0,02*
100 4 3,38+0,01 3,38+0,06 1028,0 £0,02 17,4+0,01
125 5 3,31+0,01* 3,36+0,07* 1028,0+0,01 17,34+0,02
152 6 3,51+0,02* 3,48+0,07 1028,1+0,01 17,4+0,01
Opralia KepceTKiii 2,98+0,01 3,25+0,05 1028,1+0,01 17,1+0,02
1 2 3 4 5
Il-Toxxipubenik Ton
1 6 2,54+0,03 3,03+0,01 1028,4+0,01 17,4+0,01
25 4 2,53+£0,04 3,08+0,03 1028,3+0,02 17,0+0,02
50 4 2,58+0,01 3,29+0,04 128,3+0,01 17,1£0,02
75 5 3,25+0,02 3,37+0,05 128,24+0,01 17,2+0,02
100 5 3,25+0,03 3,47+0,01 128,1+0,02* 17,240,01
125 6 3,38+0,04* 3,54+0,03 128,2+0,03 17,3+0,01
152 5 3,61+0,03* 3,56+0,02* 128,1+0,01 17,3+0,02
Oprarma KepceTKinr 3,02+0,03* 3,45+0,03* 1028,3+0,01 17,2+0,01

CyTTiH KypambIHIaFbl MaiIblH MeJIIepl MajIblH TYpiHE COHJaii-ak, ipi Kapara OepiieTiH
a3bIKTBIH KypaMblHA TiKeseil OaimaHpIcThl O0mbIn Kenemi [15]. 3epTTey jKYMBICBIMBI3IBIH allbIHFaH
HOTIDKeCI OOWBIHINIA CYT YNTUIEpiHIH KYpaMBIHIAAFbl MaWIbIH TMaWbI3ABIK MeIepi OOWbIHINA aca
alpIpMaIIbUTBIK Oalikammasbl. JKYMBICTHIH aliFalliKpl KYHI aJIbIHFaH ChIHAMaIapIarbl MaiIbIH MeJIIIepi
3,02-3,05 % apanbirpiaga Oonapl. A, TOXIpUOEHIH COHFBI KYHI aNbIHFAaH CYT Yiriiepi OOWbIHIIA
Oaxpiiay TOOBIHAA MaiiabiH Memmepi 3,52+0,16 %, 1-roxipubenik tonra - 3,48+0,07 % OGomnca, 2-
Taxipubenik tonra - 3,56+0,02 % Gospl.

CyTTiH KypaMbIHJaFbl aKybI3JIbIH OpTallia MeJiepi OOWbIHINIA HOTKE Kejieciaend Oonapl: 1-
Toxipubenik tonta - 2,98 % , 2-toxipubenik tonra - 3,02 %, am Oaxpuiay ToObHIA - 2,96 %.
AnbiHFaH MaJliMeT OoWbIHIA Oakpiiay TOObI MeH 1-ToxipuOenik TOm apachlHIa adTapiIbIKTai
adpIpMaInbUIBIK OonManabl, an 4 % «BepMukom» a3bIKTBIK KocnachlH Kojjanran Il -toxipubemik
TONTBIH aKybl3 MeJmepi OacKalapbIMEH CaJbICTBIPFaHIA CoJl JKOFapbuiay Oonabl. SrHM, Oy
«BepMuKOM»  a3BIKTBIK KOCIACHIHBIH aF3aFa a3bIKTBIH CIHIpUIyiHE JKakChl acep KepceTe
aJIaThIHJIBIFBIHBIH OCJITICI e aiiTyFa OOoJajbl.

OnebHeTTiK MasliMeTTepre CaiCYTTIH THIFBI3ABIFBI OPTYPIi (akTopiaapra GaiaHbICTH e3repin
oteipazbl [16]. Fameimmapabia 3eprreynepi OoiibiHima [17] makraims Ke3iHIE CYTTIH THIFBI3IBIFbI
TOMEH/ICHTIHI aHBIKTAIFaH. JKYMBICHIMBI3/IBIH HOTIKECI OOMBIHINA YII 3€pTTey TOOBIHBIH CYTiHIH
TBHIFBI3IBIFBl HOPMATHUBTIK TajanTapra caii kemui. ThIFbI3ABIKTRIH KepceTkimn 1028,1-1028,3 Kr/M°
apanbIFbIHAA OONIBL.2-KecTee OepiireH MONIMeTTepre COHKeCCHBIPIApAbIH CYTIHIH 3epTTey
YaKbITBIHBIH, OIpIHII KYHAEPIHAErl THIFBI3ABIFEI COHFBl KYHICPMEH CalIbICThIPFaHa TOMEHICY
OosnraHblH Oalikayra 0ojaubl.SIFHH, CHBIPJIAPIABIH CYTIHIH THIFBI3IBIFBIHBIH TOMEHJCYI JIaKTarIlusl
Ke3eHiHe OaiylaHbICThI O0JIybl MYMKIH JeTl TYCIHAIpise .

Kanmer anfaHga CyTTIH KBIIIKBULABIFBI CYT ©HIMIEPIH MJalbIHAAY TEXHOJIOTHSICHIHBIH
JYPBICKYPYiHIe MaHbI3Ibl pon artkapaasl [18]. Bizmin 3eprreynepimi3miH HOTHXKeCI OOWBIHINA YIII
TONTA Ja CYTTiIH KBIIIKBUIABIFEl €I ©3repicKe YIbipamaraHbl OakKaiabl. bakeliay TOOBI CYTiHIH
opraiua KeukeuisiEsl 17,2 °T Gosica, 1-Toxipuberik TOI CHBIPJIAPBIHBIH CYTiHIH KBIIIKbUIIBEBI OpPTa
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ecermmen — 17,1 °T,an 2-toxipuOeniK TONTHIH KBIIKBULABIFBIHBIH OpTama kepcerkini — 17,2 °T
KYpapl.

«BepMukom» a3bIKTBIK KOCTHACHIH TailalaHFaH Ke3[eri CHBIP CYTiHIH Oakpliay XKoHE
TOKIpHOENiK TONTapBIHAAFBl  YATUIEPAiH (QHU3UKAIBIK-XUMISUIBIK —~ KOPCETKIIUTEPi MEMJIEKETTIK
CTaHIAPTTHIH TaJlallTapblHA Calf eKEHIIT1 aHBIKTAJIBL.

Cym yneinepiniy Muxpoduonocusnvlx kepcemkiwmepin anvigkmay. CyT )KoHE CYT OHIMIEPIHIH
MaHBI3[bl CUMATTaMalapbiHbIH Oipi-oNapIblH KayiNci3miri )koHe MUKPOOHUOJOTHSIBIK TYPAKTHUIBIFBL.
CyT eHIMIEpiHIH calacklH Oaranay YIIH CaHABIK )KOHE CalalibiK MUKPOOUOJIOTHUSIIBIK KOPCETKIIITEP/
Konmanazs! [19, 20].

Cyr yirinepiH MUKpPOOHOJIOTUSUTBIK, 3ePTTEYJICPIiH HOTIKeepi OoibIHIa (3-Kecte) OapiibIK yIun
3epTTey TONTAphIHBIH CHBIpNIAphl CYTiHIH KypambiHan Escherichia coli, Salmonella aureus cusikrer
MHUKpoar3asap TabbuMazpl. CYT KBIIKBULIBEE MAKpoarsastap cans 1x10°-1x10° apansrbira 60mipl. AJbIHFaH
Hotmkenep «CyT KaHe CYT eHIMIEpiHIH KayilCi3Airine KOMbUIAThIH TAllAlTapy TEXHUKAJIBIK perjaMeHTiHIH
0apIIBIK KOPCETKIIITHE COMKEC KEJICTIHI aHBIKTAIIIBL.

Enimizae cyT OarbITBIHIAFbI Mall MIAPYallbUIBIFl CAIACHIH KAPKBIH/BI JaMBITY YIIiH KOHE
UMIIOPTTHIK CYT OHIMJEpiHE TOYENIUIKTI a3aiTy MaKcaTblHIa OTaHABIK MHHEPAIIbl a3bIKTHIK
KOcCTajap HeTi3iHAe TeHACCTIpIIreH queTa KypaMblH OallbITy 9icTepiH KOJMAaHy apKbUIbl CUBIPIAp/IbI
a3bIKTAHABIPY KYHECIH KETUIAIPY KaXKeT.

Kecre 3 — Cuplp cyTi yITiIepiH MUKPOOHOIIOTHSUITBIK 3€PTTEY HOTHKETepi

KepceTkimTiy aTayst Hopma | Gakeimay ToObr | |-Toxxipubenik Tonm | |l-Toxxipubenik Tom
CYTKBITIKBLUIIBI 1x10" kem
e 1x10° 1x10° 1x10°
mukpoarsanap, KTh/cm emec
1 mu1 yarizgeri E. coli 6 5
OaxTepusIIapbIHBIH 0,01 TaOBUTFaH KOK TaOBUIFaH KOk TaDBLIFaH 0K
CaHbI

25 cmyarigeri

HaToreH i pykcar TaOBUIFaH JKOK TaOBUIFaH JKOK TaOBUIFaH JKOK
MUKpOaF3aiap MeH eTinMeni
caJlbMOHeJIIaIap
3 . .
lem yarineri pyKxcar TaOBUIFaH KOK TaOBUIFaH JKOK

. . . | TaOBLIFaH X0
S. aureuscaHsbl eTuIMen i K

MyH1ait 91iC HeTi3r a3bIK MIBIFBIHBIH )KOHEe OHIMHIH ©31H/IIK KYHBIH TOMEHIETYTe dKenei [21,
22]. bi3aiH 3epTTey )KYMBICBIMBI3/IbIH AJIBIHFAH HOTHKECi OOiibIHIIA «BepMUKOM» a3bIKTHIK KOCIACHI
CYTTIH (H3HKaNBbIK — XUMHSJIBIK KOPCETKIIITEpiHE, COHBIMEH KaTap CYTTiH OpPTraHOJENTHKAIBIK
KOPCETKIIITepiHe KaKChI 9cep €TKEH T aHBIKTAIIIBI.

«BepMHKOMY» a3bIKTBIK KOCIHACHIH TaWJallaHFaH IKaFiaiiiarbl CHUBIP CYTIHIH OapibIK
YJITUIEpiHiH camackl MEH Kayirci3/iik KOpCeTKIITepi BETePHUHAPHSIIBIK-CAHUTAPHUSIIBIK TANaNTapFa cai
kenai. OcChl a3bIKTHIK KOCIAHBI HEri3ri as3blK KypambiHa 4% KojjaHFaH Ke3lle CYT YIrUIepiHiH
KYPaMBIHIaFbl  aKybI3JbIH  MeJIepi  0acka  TONTapMeH  CajbICThIpFaHaa  alTaplibIKTai
apTThl. AOCOPOLIUSIIBIK JKOHE HWOH ajiMacy, COHBIMEH Karap KaTaJIUTHKANbIK KacHeTTepre ue
«BepMuKOM» a3bIKTBIK KOCHACBhIH OHIIPICTIK JKaFjaiaapja CHBIPIAPABIH HETi3ri  a3bIFbIHBIH
KypambiHa 4% eceOinye nmaiinananyra 0oabl.
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PE3IOME

B cratbe mnpencraBiieHbl pPe3yNbTAThl BETEPUHAPHO-CAHUTAPHOM OLICHKH ITOKa3aTeyed
KagecTBa M O€30IIaCHOCTH MOJIOKAa KOPOB IIPU HPUMEHEHHMHM KOPMOBOH no0aBku «Bepmukom»,
MOJy4eHHOWHAa OCHOBE OTEUECTBEHHOTO MHHEpaja — BepMHKyJIMTa. B Xxome paboTel ObuH
UCCIICIOBAHbl OPTraHOJENTHYECKUE, (U3NKO-XUMUYECKUE M MHUKPOOMOJIOIMYECKHE II0Ka3aTeln
00pas1oB KOpoBbero Mojioka. Beero Ob110 poananusuposano 106 mpob moioka.

Hayuno-uccnenoBarenbckass pabota mpoBommnach Ha 0Oaze TOO  «KaseiHa-xkep»,
pacmonoxxeHHOM B TypkectaHckod oOnactu. ODH3HKO-XUMHYECKHE H  MHKPOOMOJIOrHYecKHe
IOKa3aTend oOpasloB MOJIOKa ObUIM ONpENeNeHbl B J1a0OpaTOpHsX HAayYHO-HCCIIEIOBATEIBCKOIO
uentpa «besonacHocTs numeBbIx nMpoaykToB» npu ATY. B xone pabotsl O chOpMUPOBAHBI TPU
rpynnsl o 10 ronoB kopoB B Kaxaoi. B ocHoBHOW kopMm I-ii ombITHO#N rpymnmsl pobasmsimu 2%
KOpMOBO#1 mo6aBku «Bepmukomy, Bo |1-it ombiTHO# rpymme - 4%, a B OCHOBHOHM paliioOH KOHTPOIBHOM
TPYIIBI KOPMOBYIO TOOABKY HE JO0aBIISLTH.

OpraHonenTryeckre moka3areian 00pa3loB KOPOBBETO MOJIOKA TPEX TPYII COOTBETCTBOBAIN
BceM TpeboBanusaM. [lo (pu3nko-xuMudecknM mokaszaTelsiM B obpasiax moioka Il ombrTHOM rpynmsl,
rae 1o0aBsId B OCHOBHOHM pannon4% «Bepmukom», copepkanue 6enka ObUIO BBIIIE 110 CPAaBHEHUIO
C JBYMsI IpyTHMH TpyHIIaMH. A TIO COIEPXKaHMIO XHpa B oOpa3nax Mojoka oco0oi pa3HHIBI HE
Habronanock. Takke yCTaHOBJIEHO, YTO MHKPOOHOJIOTHYECKHE TOKa3aTeNin 00pa3loB MOJIOKa Tpex
rpynn coorBeTcTBYIOT TpeboBanusM ['OCT.

[lo pesynpraTam Hameld HCCIENOBAaTENbCKOM paboOThl KadecTBa M 0E30MACHOCTh BCeEX
00pa3IoB KOPOBBETO MOJIOKA TPH MPUMEHEHHH KOPMOBOH M00aBKM«BepMHUKOM» COOTBETCTBOBAIU
BETEPHUHAPHO-CAHUTAPHBIM TPEOOBAHUSM.
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«IIEOBAJIbIK» IPEBUOTUI'TH KOJIJAHFAH KE3/ETT )KANBIH BAJIBIKTAPBIHBIH,
(CLARIAS GARIEPINUS) KAH KOPCETKIIUTEPIH 3EPTTEY
STUDY OF BLOOD PARAMETERS OF THE CLARIUM CATFISH (CLARIAS
GARIEPINUS) WHILE USING THE PREBIOTIC "CEOBALYK"

AHHOTAUA

Maxkanana «Ileobanbiky nmpebHOTHTIH kalibiH GamsikTapasiy (Clarias gariepinus) pammoHbIHa
a3bIKTHIK KOCIIa PEeTiHAE KONJaHFaH jKaFJaiiiarel OanbIKTapIblH KaH KOPCETKIIITEpiHE 9CEPiH 3epTTey
JKYMBICTApPBIHBIH HOTIOKeTepi OepinreH. 3epTrey xKYMbICHI AnMaThl 001bICH, «IIIOHXBI» BICTHIK CY
oynarpiana opHamackaH «TENGRYFISH» mapy KokanbsFbplHAA SKYpri3iimi. 3epTTey IKYMBICHI
OaprichiHAa 9p Kaiiceickl 50 Oac >kalibIH OaNbIFBIHAH TYPATHIH 3 TON KYphULABL bipiHmn ToxkipuOemik
TONTHIH OanbikTapbiH 95% Heri3ri a3blK JkoHe 5% TPEOHMOTUKIIEH a3BbIKTAHABIPIBIK, CKIiHIII
toxipubenik Tonka 90% werisri aspik neH 10% mnpeOMOTMK KONMAAHABIK. bakbinay TOOBIHBIH
OaJIBIKTapBIHBIH HETi3r1 a3birbiHa «Lleo0abiky MPeOHOTUTT KOCKUTMAIBI.

AnbiHFaH HoTWKE OoiibiHIIa «Ileo0anbiky MPeOHOTUTIH KOJIJaHFaH JKarFaaiaa OalblKTapIblH
KAaHBIHBIH, OMOXWMUSUTBIK KOPCETKIITepi OOWBIHINA JKANIbl aKybI3AbIH, albOYMHH, TIIFOKO3a JKOHE
aMWIIa3aHblH Menmiepi Oakpuiay TOOBIMEH CalBICTHIpFaHA oJJeKalia »KOFapel OONbl. A,
aJlaHMHAMUHOTpaHc(hepasaiapabliH MeJIIepi 0akplIay TOOBIMEH CalbICThIpFaHia opta ecerreH 4,7%-
ra TeMeH Oonapl. KaHHBIH TeMaTOIOTHSIIBIK KOpCEeTKIITepi OOWBIHIIA TeMOTIIOOWHHIH Meepi
oprama ecemren 2,7 g/dl, ne#ikormrrepain KoHeHTpausicel 6,9*103/ul, TpoMOOIUTTEpIiH MOTIIEpi
opra ecemrieH 1,1*103/ul apteik Oonael. KaHHBIH jekonuTapiabsl (opMyliackl OOWBIHIIA OaKbLIAy
TOOBIHAA HEHUTpODUIAEpAIH MOJIIEpi TOKIPHOENiK ToNTapMeH calbICTHIpFaHaa opTa ecenmeH 3,3%,
mMoHormtTep 3,7% a3 6omasr (p > 0,05).

3epTTey KYMBICBIMBI3IIBIH KOPBITBIHIBICHI OolibiHIa «l{eo0anbik» NpPeOUOTHTI KAUBIH
OanbIKTapbIHBIH aF3achblHa OH oCep €Till, IMMYHHUTETIH KYLIEWTyre, COHBIMEH Karap ar3ajarbl 3aT
anMacy YpIiCiH KbUIJaMIaTyFa KOMEKTEeCETiHI aHBIKTaI/IbI.

Korappina alTeIIIFaHAApFa CYHEHEe OTHIPHII, OYJ1 MPEOUOTHKTI OaIBIKTap IbIH HET13T1 aKbIFbIHA
a3bIKTHIK KOCIA PETiHAe KoJIaHyFa 00aapl IereH KOPBITHIHBIFA Keyre 00oaibl.

ANNOTATION

The article presents the results of studies of the effect of the prebiotic «Ceobalyk» on the
blood parameters of clary catfish (Clarias gariepinus) when using it as a feed additive to the main diet
of fish. The research work was carried out in the «TENGRYFISH» fishery, located in the «Chunja»
hot spring of the Almaty region. During the research work, 3 groups of fish were formed and 50 fishes
were in each group. The fish of the first experimental group were fed 95% main feed and 5%
prebiotic, the fish of the second experimental group were fed 90% main feed and 10% prebiotic. The
prebiotic «Ceobalyk» was not added to the main feed of fish of the control group.

According to the results of the study of biochemical parameters of fish blood where the
prebiotic «Ceobalyk» was used, the content of total protein, albumin, glucose and amylase was
significantly higher than in the control group. The content of alanine aminotransferase was lower by
an average of 4.7% compared to the control group. The hematological parameters of the blood: the
content of hemoglobin was higher on average 2.7 g/dl, the concentration of leukocytes was higher on
6.9 *103/ul, the content of thrombocyte on 1.1*103/ul. The leukocyte formula of fish blood in the
control group, the neutrophil content was lower on 3.3% and monocytes lower on 3.7% compared to
the experimental groups (p > 0.05).

According to the results of our research work, it was found that the prebiotic «Ceobalyk» has a
positive effect on the body of clary catfish and helps strengthen the immunity of fish, as well as
accelerates the metabolic process in the body.

Based on the above, it can be concluded that this prebiotic can be used as a feed additive in
fish feed.
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Tyiiin co30ep: dcaiivii 6ANbIK, NPEOUOMUK, A3LIKMBIK KOCHA, 2eMAMOL0SUSIbIK KOPCEMKil,
eemePUHAPUSIIbLK-CAHUMAPUAIBLK 6a2aﬂay, canda.

Keywords: clarium catfish, prebiotic, feed additive, hematological indicator, veterinary and
sanitary assessment, quality.

Kipicne. AkBamonieHHeT aeMIIik OHopecypcTapabl urepy OarbITBIHAAFEI €H JKBUIIAM JTaMBbIIT
KeJie aTKaH cayia OOoJIbIN Ta0blIaabl. byl cajmaHbIH ©31HAIK Maiaaibl )KaKTaphl 1a 0ap, SFHU MIMKi3aT
0a3zacplHa TOyeNnAUTiKTiH OoaMaybl, 0acKa KOCIITEPMEH CalbICTHIPFaH/Aa YHEPTUSUIBIK IIBIFBIHAAPIBIH
TOMEHIUIIT JKoHE JKBUIJAH Ke3-KelIreH ME3TUTiH/E OHIM/II KeTKi3y MYMKIHIITIH aram eTyre Ooass
[1; 2].

ArpapiblK canagarbl SKOHOMHCTEPZiH CaHaFbl OOHMBIHIIA OajbIK XKoHE OalblK OHIMAEPIH
nainanany enimizzie sxan OacbiHa makkanaa 2021 xeuter 14,8 kr xyparan. byn kepcerkim 2020-1bt
KbUIMEH canbicThipranna 2,1%-ra a3 [3]. Amaiima, Oyn kepcerkimtep Eypomanbik engepMeH
CaJIBICTBIPFaH/Ia MEAULIMHAIIBIK HOpMara cail keje OepMeni.

Banbik ar3ara eH KakeTTi TaraM eHIM Oombin caHanaabl. OHBIH KypaMblHIa KOITEreH
naiagbl HIEMEHTTEp MEH ayBICTBHIPBIIMANTEIH aMUHKBIIIKBUIAAPE! Oap. COHBIMEH KaTap, OalbIKTHIH
eTi aKybI3/lapFa, Maiylapra, MUKPO3JICMEHTTEPIe JKOHE OPTYPIIi JopyMenaepre ote 0ai [4]. banbikThiH
aKybI3bl JKaHyap aKybI3bl CUSKTHI OMOJIOTUSJIBIK KYH/IBIIBIKKA M€, SIFHU aF3ara )KeHLUI ciHemi. Mbicaibl,
afgam ar3acel cublp eTiHiH 100r aKkypI3bIHBIH 15T-BIH FaHa CiHipe anambl. Aj, OATBIKTBHIH aKybI3BIHBIH
40 r-na neiiin cigipe anasr [5].

A.B. MawmikoBa e3 eHOeKkTepiHAe KalblH OaJbIKTAPBIHBIH OHOJIOTHSIIBIK €PEKIIeTiKTepi
peTiHme oJapApl CyAbl MaifaNaHyablH JKaOBIK LUK Oap KOHABIPFBUIApAA  ©CIpyIliH
MYMKIHOIUTIKTEPiH atan oTkeH. JKaibiH GanbikTapel Temmeparypackl 25 — 30 °C cyma xakchl ecei.
MyHaali skarmaiiga OaNbIKTapAblH ©CiMi KapKBIHABI KYPEIi JKOHE OJapiblH CyJIaFbl a30TTThI
KOCBUIBICTApFa TO3IMALIIr >koFapsl Oonaael [6]. JKaiibiH OanbIKTapblHIa aTMOC(hepanbiK ayaMeH
THIHBIC QJIATBIH apHABl Aemany mymrenepi 0ap. OcklHIAl epekie KacueTTepi OalbIKTapAbl SPTYpIi
TOXKIpUOECIIK 3epTTeyiepae KoJiAaHyra MyMKiHIiKk Oepeni. JKaiibiH Oanbikrapbl Kimn A3HSHBIH,
YHnaicTaHHbIH, AQpUKaHBIH KYpPFaK KOHE TYIIBI Cy KoWMajapblHIa KEH TapajfaH. baibiKTapibl
KOJIJIaH ecipy >kyMbicTapsl anram pet 1970-1972 xpinap apanbiFHeIHIA AQprKa eTiH/Ie )KYPTri3iireH.
An, 1975 xbeutel KamepyHza TOpMOHANBII BIHTANAHABIPY KYMBICTAPBIHBIH HOTHIKECIHJIE AJFaIIKbl
ypriakTap ajbIHbIN, OANBIKTHIH OCHI TYPiH OAaH api Kapal ecipy >KYMBICTapbl KapKbIHABI Kyprizine
Oacraran. Cozman Oepi xaiiblH OanbIKTapel Eyponanarsl eHepKacinTik OajbIK ecipy cajlachbIHbIH HETi3ri
HblcaHbiHa aiiHanapl [7; 8]. An, Kazakcranga fna skailblH OaibIKTapblH ©CIPY KYMBICTAphl COHFBI
JKBUTIAPBI KAPKBIH/IBI JaMBIIT Kejte skateip [9].

BYY a3bIk-TyNiK KOHE aybUIIapyallbUTBIK YHBIMBIHBIH MOJIiMETI OOMBIHIIA JKAWbIH
OanbIKTaphl TayapiblK OarbITTa ecipiieTiH 6apiblK OanbikTapabiH 21%-b1H Kypaiasl. COHBIMEH KaTtap,
JKalbIH OalIbIFBIHBIH OHEPKACINTIK OaNbIK MIapyallbUIBIFBIHIAFE OONamarsl 30p OOJBINT TaOBLIAIBL.
JKaiibH OanbIKTaphl a3blK TaJFaMalThIH Typiiepre xaraapl. TaOuru skaraiiga OalbIKTapIblH Oyl Typi
JKBUIABIH Me3TriTiHe OalaHBICTHl TUIAHKTOHAAPIBI, CY OCIMIIKTEpiH, JKeMicTep MEH KHIEKTep/i,
YKOHIKTEP1, HOJLTIOCKAIAP/BI, MAsSH TOpi3/Iijep MeH Malia OanbpIKTapabl KOpeK eTeni. SFHu, spTypii
a3bIKIIEH KOPEKTCHY JKaibIH OaJILIKTapBIHBIH aHATOMIIISK KYPBhUIBICHIHA OaiilaHBICTHI OOJBIT KeJeIi.
OrnapablH KEH alllbUIaThIH aybI3[aphl ipi KeJIEMIET] 0JIKaHbl YCTAIl )KEeYTe HKOHE CyJIbIH YJIKEH KOJeMIiH
CYy3in mIbIFapyra KeMeKkTeceai. AJ, TicTepi oipkara TYCKeH Maiiia OallbIKTapibl aybl3 KybICHIHZIA
MBIKTAIl YCTal KajxyFra MyMKiHaik 6epemi [10].

T.M. IIneHKHMHAHBIH €HOCKTEpIHAC *aiblH OaNbIKTapbl €TiHIH OWOJIOTHUSIIBIK KYHIBUIBIFBI
JKOFapbel ekeHpiri OasHpmanraH. OnapIblH €TiH KaiiTa eHJey eTe OHai, cebebi OYIIIBIK €T apaibIK
cydekrepi Oonmaiiapl. CoHBIMEH KaTap, >KailblH OanbIKTapsl cy0Oe pJailblHAayna KOFapbl
TEXHOJIOTHSIJIBIK OHIMAITIKKe ne [11].

XKaiipin OanbIKTapblHa apHAIFaH a3bIK JKOHE a3bIKTHIK KOCHAIAPBIH TaraMJIbIK KYHJBUIBIFBI
JKOFaphbl, Canayibl >KOHE KOJIAHIIBI TEXHOJOTHSUIBIK KACHETTEPMEH CHUIATTANAThIH, SIFHU Cyla >KbULAaM
epiIl KEeTIEeUTIH JKoHe a3bIKTaHABIpy Ke3iHJe TYHIPUIKTEep.iH KATThUIBIFBIH CAKTali alaThlH KACHETKE
ne 6oma any kepek [12].

Berepunapusuiblk  ToxipuOeze, COHBIH imiHAe OaiblK [IapyallbUIBIFBIHAA EOTUTTEePI
KOJIZ]AHY JKYMBICTApPhl KEHAYKBIMJbI. SIFHH, IEOJIHMTTI OanbIKTapAblH paloHBIHA a3bIKTHIK KOCIa
peTiHze KOJIaHy JKYMbICTapbl OH HOTHXE KepceTkeH OonathiH. [13]. CoHbIMEH KaTtap, KIMHOMTHI
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TYpIiHE JKaTaThlH TAOWFU [ICOJUTTI KYCTap MEH JKaHyapJiapAblH PaIllMOHBIH KYPANTHIH KypaMma >KeMHIH
KypambiHa 1-2 % wMemmepsae KoJIaHFaH Ke3Jlie ONapiblH aF3achIHBIH (DPH3HONOTHSUIBIK JKaFIaibl
akcaprad [14].

Conpaii-ak, TaOWFU IICONUT Heri3iHae kacamraH «lleoOanbik» a3bIKTBIK KOCIIACHIH
OaNBIKTapABIH paIlMOHBIHA KOCKAH Ke3le a3blK KYpaMBIHIAFhl KYHIBI 3aTTApAbIH  CIHIMIUIITI
JKOFapbUTalbl, IIa0aKTapAblH OaMybl apTaubl >KoHe OaJbIKTapAblH OHIMAUIITIH apTambl, imIeK
JKOJIIAPBIHBIH KYMBICHI )KOHE OaBIKTHIH €Ti MCH KaOBIPIIaFBIHBIH Canachl kaxcapaas! [15].

«Ueobanbik» mpeduoturi Kazakcranga opnanackan lllaHkaHail KEHOPHBIHBIH SKOJOTHSIIBIK
Taza MEeONHTTI Ty(BIHAH OHMAETIN aNblHFaH XoHe 1-4 MM jmeliiH yritinreH eHiM. OHBIH KypambIHIA
ar3aHbIH TIPIIUTITiHE KAKETTI MaKpO OHE MHKPOIIEMEHTTED, SSFHH TEMip, MBIPHIII, MBIC, MarHUMH,
KaJbUui >koHe Kanuidi Oap. COHBIIKTaH OHBI a3BIKTHIK KOCIHA PETiHAE MaijalaHy eTe MaHBI3JIBL.
O¥iTKeH], MUKPOJJIEMEHTTEep >KaHyapiap MeH OallbIKTapblH aF3achIHBIH ©Cyl MEH [IeHCAyJBIFBIH
caKTay/ja, COHIai-aK KemnTereH (GH3HOJIOTHSUIBIK OHE OMOXMUMHUSIIBIK KhI3METTEpIi aTKapyla eTe
naiinansl [16].

«Illeobanbik» NpPeOUOTHTI YJIBI €Mec, TOKCHHIEp OeinMeiii, pamuoOenceHai emec, OTTa
JKaHOaM 61 JKaHe KapslIMaiinsl [17].

JKympicThiH Makcathbl «lleobalibIKy MPeOUOTUTIH KaWbIH OaJIBIKTapIbIH PAIMOHBIHA a3bIKTHIK
KOCIIa peTiHIe KOJIJaHFaH JKaFIai arel OabIKTapAbIH KaH KOPCETKIIITEpiHe aCepiH 3epTTey.

3epTTey MaTepuaIapbl MeH JAicTepi.

3eprrey xyMbichl 2019 XbUTABIH Haypbhl3 allbl MEH Mamblp aWbIHBIH apaibIFbIHIA AJMATHI
o0nbicel, EHOekmrikazak aymanbiHna opHayackaH «lLIOHXBD» BICTBIK Cy OWIarblHIa OpHaJaCKaH
«TENGRYFISH» 6ainbIx mapyabUIbIFbIH/A KYPTi3iIi.

Frumervu sxympic Kas¥YA3Y kapamarsiagarst «AsylTasEngineeringy» XKILIC-nig Ne 236-16-T'K
«XanpIKapanblK CTaHIAPTTapFa COHKEC MKEPTiTiKTI SKOJOTHSJIBIK Ta3a a3blK HETi3iHAe ecipiireH
Oanpikrapaan (Twuisinus, AQpUKaNbIK KalblH OalblK KoHE T.0.) OpraHUKAIBIK OHIMIED OHIIpY»
FBITBIMU 5K00ACHI HETI31HEe OPBIHIAIBI.

«lleo0Oanbik» TPEOMOTHUTIHIH a3bIKTBIK KOCIA PETIHAE KOJJIaHy >XYMBICTaphl OapbICHIHIA
xaiipiH OanbikTapeiabiy (Clarias gariepinus) ecimine THIMALTITIH aHBIKTAy YIIiH dpKaiceichl 50 0ac
OaNbIKTaH TYpPaThIH 3 TOIM KYPBUIBIN, IIapya KOXKaJbIFBIHBIH JKacaHIbl OaccelHIepiHme ecipiimi.
bacceitnnepneri cynsiH Temmneparypackl mamamer 23 °C 6onasl. Toxipubenik 3eprrey 61 ToymikTi
Kypajel. Ocipy Kargaimapbl, CYABIH THIPOJIOTHSJIBIK JKOHE TEMIICPaTypablK KOPCETKIIITepi
OaNbIKTapABIH OapibIK TIKIpUOETIK TonTap MeH Oakpliay TONTAaphl YIIiH Oipaeit Oommel. ToxipuoOe
JKYMBICHI asKTaJIFAHHAH KeiiH op TonThiH 10 OaybiFblHAH KaH ajblHABL. KaH aiy KyMbICTaphl
OaJIbIKTapbl a3bIKTAHIBIPMAN TYpbIN, OIpJieH ayiam aibll, KYWPHIK KaHATTapblH KECY apKbLIbI
kyprizinmi. On  ymiiH apka >KoHE aHallpAi KaHATTapblH Kecil, KaObIpIIaKTapblH —Ta3ajarl,
UIBIPBIIITAPBIH Ta3anablK. TepiciH CHUPTIEH CYPTiM, KYHPBIK KAaHATTAPBIH apTKbI aHAIBI1 KAHATTAPHI
apThlHA JICHiH Menualibli ChI3bIK OOWBIHINA KECIM 3apapChI3laHFaH MpoOHpKaNapra KaHIapbiH
JKUHAJIBIK.

Kan anmy OapeiceiHma kaxeTti Kypanmgapasl angeiH ama 1000 EJl/mn remapwHHIH CyITbI
epiTiHaiciMeH maikanbplK. ['emapuHi aHTUKOATYISIHT peTiHAe naiinananasik. Kauapl YHBITHIT o/laH
capbicyblH Oeuin anablK. KaH capbicybl KypaMblHaH JKajmbl aKkybl3 caHbl, anbOymuHzmep, AJIT,
TJIIOKO32 CHSKTBl KAaHHBIH OHOXMMUSUIBIK KOPCETKIINTEPIH aHBIKTAY JKYMBICTAphl AallbIK THIITI
BioChem FC-360 (AKIII) 6noXuMHSLIBIK aHATH3aTOPBIH/A KYPIi3iai.

TypakranFaH KaH KypaMblHAH OJPUTPOLUTTEPAIH, JCHKOIUTTEPIH, TPOMOOIMTTEP/IIH,
reMaTOKPUTTEp MEH TeMOTJIOONH MedepiH aHbiktay xkymbictapsl MELET SCHLOESING MS4-3
reMAaTOJIOTHSIIBIK AaHATTM3aTOPBIHIa OPBIHIANIBI.

3epTTey HOTWXKENEPIH Kallbl KAaObUIAaHFaH OWOJOTHSUIBIK CTATUCTHKA OJICTEPIH JKOHE
Microsoft Office Excel 6GarmapmamacbiH KoamaHy apKbUIbl OHAEMIK. AWBIPMAIIBUIBIKTAp IEHIEHiH
CTBIOJIEHTTIH CEHIMIUTIK KpUTEPUHi apKbUIBI OaraliaibIkK.

3epTTey HITHIKEEPI KIHE 0JIAaPABI TAJIKBLIAY.

banvik Kanvin ouoxumusiivlx zepmmey Homuocenepi. KaHHbIH OMOXMMHSIIBIK KOPCETKILITEPI
(kannel  akybl3 Mejiepi, ansOymud, AJIT, 1II0K03a, amuiaza) ar3aHblH  OHOJIOTHSUIBIK
CYMBIKTHIFBIHBIH aKYbI3/IbI )KOHE KOMIPTEKTI ajMacy JKaF/aliblH Callaibl )KOHE CaHIIbl TYP/IE aHBIKTayFa
keMmekTeceni. COHbIMEH KaTap, ar3aja KaHjaiga Oip NaTajJoTHsUIBIK aybITKYy Ke3iHjae arajFa
KOPCETKIITEP/IiH 63repy CHIIATHIH jKoHEe (PH3HONIOTHSIIBIK KaFralbiH KepceTe i. KaH ria3MachiHaars
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aKybI37lap MaHbI3bl KBI3BMETTEP aTKapaibl, SFHA KAHHBIH KOJUIOMITi-OCMOTHKAJIBIK KBICHIMBIH
CaKTaiJpl, KAaHHBIH CO3BUIMANBIFBIHA OCEp C€TeMdi, KaH aFbIMBIHIA DPUTPOLUTTEPIIH KOHE
JNEHKOIUTTEPIH TYPAKTHUIBIFBIH CAKTAaWIbl, COHBIMEH KaTap KanmwuiIpiaplarbl KaH arbIMBIHBIH
Memiepin Oakputaias [18].

ApHaifbl aKybI3Jap KOMIPTEKTEpAi, TOPMOHAAPAbI, IJWUMUATEPIl, Iopiiepidi, TOKCHHAI
3arTapipl, OalIaHBICTBIPHIN, TackiManmaiinel. CoHJal-ak, onlap KaHHBIH YIObIHA Ja ocep eTefi.
NmmyHOrnoOynuuzaep, TpaHCchepuH WHQEKIMAIBIK YPAICTEpAI €CKepTe OTBHIPHIN, ar3aHblH
TYPaKTBUIBIFBIH cakTaiapl. KaH KypaMmblHOarel >Kallbl aKybI3[bIH MONIIEpiH aHbIKTay apKbUIbI
ar3aj1arbl aKybI3/Ibl AIMACy bl Oaranayra 6omasr [19].

Toxipubemnik TonTarsl OANBIKTAPABIH KAHBIHIAFBI aKyBI3IapIbIH MOJIIEP], SFHHU €KiHIII TONTa
35,41 /1 Goxca, yminmi tonta 36,52 r/n kypaasl (1-kecte). byn kepceTkimrep 6akbuiay TOOBIMEH
campICTBIpFaH;a onpekaiima oxorapel (33,98 r1/m). JleMek, mNpeOMOTHKAIBIK a3bIKTHIK KOCIA
KOJIAHBUIFAH TOKIPUOCTIK TONTApIarbl JKaWbIH OaJIBIKTAPBIHBIH aF3aChIHAAFbl META0OTUKAIIBIK
YPIICTEepiH NeHTeli )KoFaphlIay Jen 0omkayra 00abl.

XKannel, ansOymuHAepHiH cuHTE3Nenyl Oaybipma >xy3ere acanel. Onap TachIMafayIlbl
KBI3METIH aTKapajbl )KoHE aKybI3IapIblH KOPbI 00Jla OTHIPHII, aF3a y3aK allbIKKaHAa OipJeH biabIpait
6acraiiner [20].

OHBIH KOHIICHTpAIMsIChl MPeOMOTHK KoiifanraH TonTapaa 2,4% xone 2,2%-ra OakpLiay
TOOBIMEH cajbIcThIpranaa skorapsl Oomael (P > 0,05). Byn nereHimis, nmpeOMOTHK KOJIaHBLIFAH
TONTapAarsl OANBIK aF3achIHIA TaChIMANIAHY YPIICI YKAKCHI JKYPIll COHBIH HOTIKECIHJIE 3aT aiMacy
yaAepici xbUIIaM OOJIFaHbIH alKbIHIAN I,

AJIT Hemece anmaHmHaMuHOTpaHc(epaza ar3aHbIH €H MaHBI3Ibl aMHUHOTpaHc]epaszbiHa
JKaTanbl. AMHHOTpaHCdepasajgap »aHa KETO J>KOHE AaMHUHKBIIIKBUIAAPBIH Ty3€ OTHIPHIN, THICTI
AMUHKBIIIKbUIAaPbIHAH AMHUHOTOIITapAbIH MOJICKYJIAPJIbL TaCbIMaJIJaHYybIH KaTaJ'IPI3ILCI7[TiH
bepmentTep 6onbin TabbuaAbl. Kan capeicysl kypambinaarsl AJIT memmepiHiH apTysl KaHIai na 6ip
ayBITKYIBI Oimipeni. AKybI3 aJMacyblH CUIIATTAWTHIH KaH CapbICYBIHBIH OMOXUMUSIIBIK KYPaMbIHBIH
HET13T1 KOPCETKIIITEPI aF3a/laFbl aKybI3]bl 3aTTap/IbIH aJIMacCy YPAICTePIHIH apTybIH KOPCETE/].

Toxipubenik Tonrapiaarbl anaHuHaMuHOTpaHchepasanapabiH (AJIT) wMenmepi Oakpuiay
TOOBIMEH casbicThIprania 5,3% sxone 4,2%-ra Tomen 6oms (p > 0,05).

Kecre 1 — banbIkTapabIiH KaH capbICybIH OMOXUMUSIIBIK TaIaay

KepcetkimTep 9{1111.61\'4 3eprrey ToNTape!
Oipairi | 1 (6akpuiay TOOBI) 2 (toxipubenik Tom) | 3 (ToxipuOeIiK TOI)
Kanmsl akysi3 r/n 33,98+1,32 35,41+1,23* 36,524+0,96*
AnbOyMUH r/n 13,54+0,52 13,87+0,35 13,85+0,36*
AJIT Oipi/n 16,85+0,54 15,95+0,42 16,13+£0,41
I'mroko3a MMOJIB/JT 5,03+0,12 5,36+0,14* 5,45+0,32
Amniaza Oipn/n 17,95+0,54 18,85+0,62 18,96+0,01*
*-p>0,05

I'moxo3a kypambiHblH 90 %-Fa feiliH MeuepiH KaHHBIH epirill TOMEHMOJEKYJISPIIbI
KOMIpCynapbl Kypaiapl. ©Ocipece, TJIIOKO3aHbl OpPTAIBIK JKYHKE KYHECiHIH yJnanapbl KoHE
SPUTPOLUTTED KU1 KaKeT eredi. KaHmarbl TIFOKO3aHBIH KOHIIEHTPALMICH! TIIMKONMHM3I xkoHe Kpedc
JKYHeCiHJieri YIIKapOOH KBIMIKBUIBIHBIH TOTHIFYBIH, COHBIMEH Karap Oayblp MeH OWIIIBIK eTTiH
[JTUKOT€HOJIM3IH JKOHE 1IIeKTep/IeH TIIF0KO3aHbIH TY31TyiH XKy3ere acbipais [21].

Toxipubenik TonrapJarbl OABIKTAPJBIH KAHBIHBIH KYPaMBIHAAHbBI TIFOKO3aHBIH MeJIepi
Oaxputiay TOOBIMEH CaJBICTBIpFaHAa >Korapbl 00abel. OHBIH KOHLEHTpauuschl 2-Tonta 5,36 MMOIb/I
koHe yunHmige - 5,45 mmonw/n Kypazapl. bykepcerkimrepai TyHiHmenTiH Ooscak, «lleo0anbik»
NpeOHOTHT] ac KOPBITY EepMEHTTEPIHIH KONTEI TY3UIyiHe CeNTITiH TUTI3e aaJibl.

CoHblMEH KaTap, NOpPEeOMOTHK KOCBUIFaH pAlUOHMEH a3bIKTaHFaH TKIpUOENIiK —ToIl
OaNbIKTapbIHBIH KaH CapbICybl KYpPaMBIHAAFbl aMHJIa3aHbIH MeJIIEpi Je >KOorapbl OONIbI, SIFHU Oyl
TOTaFrbl OAJIBIKTAPABIH aF3achlHa KOMIPCYJIapiblH aJMacy YPAici *KbLagaM OOJIbl JereHal Oinmipei.
Omnpry Morepi 18,85 Gipi./i xonel8,96 6ipi./m (p > 0,05) 6omapl, an 6akpuiay TOOBIHIAAFEl OpTaIla
memuepi 17,956ipn./n TeH kenmui.
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banvix xanvin eemamonoeusivly 3epmmey Hamudicenepi. JKaliblH OaJbIKTapbIHBIH aF3achIHAA
KaHHBIH TY3UIyl KaJbIOThI JKardaina na Oipaei Ooma Oepmeiimi. KaHHBIH Ty3U1yl HEHpOryMopajbi
PETYISISFA, CHIPTKBI OPTAHBIH ME3TUINIK (aKTOpBIHA, OaNBIKTHIH >KAchlHA, A3BIKTHIH KYpaMbIHA,
OaJTBIKTBIH JKBIHBICHI MEH KEKe epeKILeiKTepiHe OaitnanbicThl [22].

3epTTey  JKYMBICBIHBIH  HOWXKeNepi  TOKIpHOeTiK  TomTapiarbl  OalblK  KaHBIHBIH
reMaTOJIOTHSJIBIK KOPCETKIIITEP] apackIHaa aca albIPMAIBUILIKTEIH OOJIMaraHbIH KepceTTi (2-KecTe).
AiiTa Kercek, 0akpulay TOOBIHIAFBl OaNblyTapIblH KaHBIHBIH KYpaMBIHAAFbl TeMOTJIOOWH MeJiepi
opta ecermen 56,2 g/dl xypamer, Oy KepceTKinn TaXipuOeTiK TONTAPMEH CaNbICTHIPFAHAa TOMEH
kepceTkim.  An, «lleobanblk» MPeOMOTHTI KOCBUIFAH a3BIKIICH KOPEKTEHTCH OalIbIKTapIabIH
TOKIPHOENTIK TONTapBIHIAFbl TeMOrIOOnHHIH KoHnenTpamusace 58,3 g/dl sxome 59,6 g/dl (p > 0,05)
Kypaabl. ['eMOormoOMHHIH JKOFapbl MeJjmepi NpeOHMOTHK KOCBUIFaH a3bIKMEeH KOPEKTEHIeH
OaTBIKTapBIH aF3aChIH/IAFbI 32T ajIMacy YPAICiHIH jKaKChI JKYPTeHIITH alKbIHIal bl

CoHBIMEH KaTap, JICHKOIUTTEPIIH KAl CaHbl TPEONOTUKANBIK a3bIKTHIK KOCIAa KOChUIMAaFaH
OaxplIay TONTAPBIHAAFEI OANBIKTAPIBIH KaHBIHBIH KypaMbIHIA a3aay OOJIbI (41,5*103 /ul). An, Oyn
KepceTKim Toxipubenix Tonrapaa 48,4 *10%/ul xome 48,5%10%/ul(p > 0,05) kypamsl. Toxipubernix
TOINTapJIaFbl )KaWbIH OaTBIKTAPBIHBIH KaHBIHJIAFBI JTCHKOIUTTEPIH KOFaphl MeJIIepae O0Tybl ar3aia
JIEKOI033  YPIicCiHiH OenceHai JKypreHiH Kepceremi. Au, Oyl ypaAic o3 Ke3eriHie >KalblH
OaNBIKTApBIHBIH )KaCaH bl OpTara YHpeHyiHEe KOMEKTECeIi.

TpoMOouTTepAiH >Kanmbl CaHBIH AaHBIKTAy OOWBIHINA KeNecield HOTWKENep AallbIHIIbL:
MpeOMOTHK  KOJNJIAHBUIFAaH TOKIPHOGTIK TONTapAarkl OalbIKTapAblH KaHBIHBIH  KypaMbIHIA
TPOMBOIHUTTEP MeIIepi aifrapsIKTait skoFaps Gomast (12,6%10%/ul xone 12,8%10%/ul). An, 6akpiay
TOOBIHAA Omapmbie Menmuhepi opra ecemmen 11,7*10%ul kypamel. TpOMOOIMTTEpiH IKOFApHI
MeIIepiHiH OONybl ar3aHblH HMMYHHUTETIHIH JXakCchl OONybH Oimmipeni. SIFHM, TpomOoImMTTEp
OakTepuIUATI 3arTapAel  Oeje anmaabl JKoHE (ArommMro3 HOTWXKECIHIE Keibip maroreHi
MUKpOAar3axap/ibl )KO0sl ajabl.

An, 5pUTPOIUTTEP MEH TeMaTOKPUTTEP/IiH aHBIKTAIFaH MeJIIepiepl apachlHAa aTapibIKTai
afBIPMaIIBUTBIKTAP OOJIFaH JKOK.

JKalibiH OanbIKTapBhIHBIH KaHBIHBIH JICHKOIUTAP/Ibl (hOPMYJIachkiH Tajaay OOWBIHINIA KeJIeCie
HOTIDKEJep anblHAbL JIumbonuTTepaiy Memmiepi Taxipudenik Tonrapaa 78,3% xone 74,8 % Oouca,
Oaxpimay TOOBIHAA oprama ecerreH 84,5 % OGonmpl. bakpinay TOOBIHAAFEl OaIBIKTAPABIH KAHBIHBIH
KYpaMBbIHAaFbl HEUTpoUIAepAiH Memepi TaxKipubenik TonTapMmeH canbicThipranna 3,3 %-ra, an
moHorutTep 3,7 Y%-ra aszmgay 6ossl (P > 0,05).

Kecre 2 — banbIkTapabiH KaHBIHBIH IT'€MaTOJIOTHSUIBIK KOPCETKIIITEPIH Talaay

Tonrap
KepcerkimTep/iiH ataybl 1-ton 2-ToII 3-Tom
(bakpnay) (ToxipubeniK) (Toxipubenik)
HGB (remorno6un), g/dl 56,2+3,6 58,3+8,2* 59,6+4,2*
HCT (remaroxpur), % 31,3+2,1 31,2423 31,5+1,5
RBC (a3putpornurrep), *10%/ ul 1,4+0,3 1,5+0,1 1,4+1,6
WBC (seiikonmrrep), *10%/ul 41,5+1,4 48,4+3,5 48,5+2,2%
PLT (tpomborurrep), *103/p| 11,741,2 12,6+1,3* 12,8+1,4
Jleiikormrapisr hopmyina, %
Hefitpodunnep 49+1,2 7,1+1,2 9,3+1,6*
DozuHodmIIEp 0,2+0,1 0,5+0,1 0,6+0,1
MosnoruTTep 3,9+0,1 7,6+0,3 7,7+£1,1%*
Jlumbouurrep 84,5431 78,3142 74,8421
*-p>0,05
AJIbIHFaH HOTWXKeNep OOMBIHINA JKalblH  OaJbIKTAPbIHBIH  KAHBIHBIH  KYPaMbIHIAFbI

TE€MOTJIOOMHHIH, TPOMOOLUTTEPAIH, HEeUTpoHUIAEepAiH XKOHE MOHOIMTTEP/IH MOJIIEPiHIH JKOFaphl
Oomybl OaJBIKTapAbIH MMMYHABIK KOPCETKIIUTEPiHIH XOFapbl €KeHIIriH Oinmipeni. A, MyH#aal
orapsl kepcetkimrep «l{eo0anbiky MpeOUOTUTIH KOJIaHFaH TOKIpHUOEIIiK TONTapFa TOH OO
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SFHU, TPEOMOTHK JKACYIIAIBIK JKOHE TyMOPAIBIABIK WMMYHHUTETTI OCIICEHIIpe OTBIPHIIM,
ar3aHbIH UMMYHIBIK KOPCETKINIIH HBIFalTa ajajbl, COBIHMEH KaTap CHIPTKBI KONANHCHI3 3KOIOTHSIIBIK
(dhakTOopIIapra Te3IMIUIITIH apTTHIPAIBI.

KopbITbIHABL.

BameikTapapl skacaHmbl opTaga ecipy Kes3iHae cyla KeINTereH OpraHWKaNbIK 3aTTap MeH
OaNBIKTapABIH KaJAbIKTaphl KMHANYBI XKYy3ere acambl. AJ, MyHAald 3artap OalbIKTapIbIH ar3achlHa
Kepi ocep eTelli, COHBIMEH Karap CyJa MaTOreH]lI MUKpOar3aJiaplblH JaMyblHa KOJAMIbI Karaai
Tyrbi3aibl.  COHJNIBIKTaH, HETi3ri a3blKk KypaMblHA Malaanbl NPEeOUOTHKTEPAI KOJIAAHY apKbLIbI
OaNTBIKTapABIH aF3aCchIHBIH MMMYHUTETIH KYIIEHTY jkoHE opTara OeiiMieny KaOlleTTepiH apTThIpy oTe
MaHBI3IbI 00BN TAOBIIAIEL.

3epTTey  KYMBICBIMBI3IBIH ~ HOTHMXkeci OoibiHIa «lleobanmbik» mpeOHMOTUTT  JKaWbIH
OaNBIKTapBIHBIH aF3aCchlHA OH oCep eTiM, 3aT ajiMacy YPHiCiH KbUIIaMAATaThIHBI aHBIKTAJIBL.
CoHpmpIkTaH, OyJI TPeOMOTHKTI KacaHABI OpTada OCIPUICTIH >KaHbIH OaJBIKTApPBIHBIH palliOHBIHA
a3BIKTBIK KOCIIA PETiHAC KOJJIAaHY KYMBICHI IIEPCIICKTHBTI OOJIBIN TaObLIAIBI.
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PE3IOME

B craree mpencraBieHBl pe3ylbTaThl UCCIENIOBaHUM BIMsHUS npeOuoThka «lleoOanbik» Ha
HoKa3aTesu KpoBu KiapueBbix comoB (Clarias gariepinus) npu mpuMEHEHHH ero B Ka4eCTBe KOPMOBOIA
J00aBKU K OCHOBHOMY panoHy pbi0. MccnenoBarensckas paboTa MpoBOIUIIACH B PHIOHOM XO3SICTBE
«TENGRYFISH», pacnionoxxeHHOM B ropsiueM ucrounuke «Hynmka» AnmatuHckoi obnactu. B xone
WCCIIeIOBATENhCKOW paboThl ObUIH chopMupoBanHbl 3 Tpymibl 1m0 50 rTonoB phid B Kaxmoil. PwIo
NIepBOM OMBITHOW Tpymnmbl KopmMuiu 95% ocHOBHBIM KOpMOM W 5% mnpeOHOTHKOM, PBIO BTOPOH
onbITHOW Tpynmbl kKopmuiau 90% ocHoBHEIM kKopMoM u 10% mpeOnotnkoM. B 0CHOBHOM KOpM PBIO
KOHTPOJIBHOM Ipynibl pednoTuk «Lleobanbik» He 100aBISIIN.

[lo pesynbpraTtam HcciefoBaHHS OMOXMMHYECKUX IOKa3aTelned KpPOBU DHIO Tlie TMPUMEHSIIH
npedrnoTtnka «lleobanbik» coaepkanue oOIIero Oenka, albOyMHHA, TNIIOKO3bI M aMuiiasbl OBLIO
3HAYUTEJIBHO BBIIIE, YEM B KOHTPOJBHOHM Ipymre. A, colepKaHue aJaHMHAMHHOTpaHc(epasbl ObLIo
HIDKe B cpenHeM Ha 4,7% 1m0 cpaBHEHHMIO C KOHTposibHOW rpymmoid. [lo remaTonorndyeckum
MOKa3aTessIM KPOBH: COJICpIKaHHWE TeMOIIoOnHa B cpeiHeM Obuto Bbimie Ha 2,7 g/dl, koHIEHTpaus
neiikoruToB Ha 6,9*103/ul, xomuaectBo TpombOoruToB Ha 1,1*%103/pl. Tlo nexomurapHoit hopmyie
KPOBU PBIO B KOHTPOJIBHOW TpyIIe CoAepXaHue HEeHUTpomiioB ObUI0 MeHbIIe B cpenHeMm Ha 3,3%,
MOHOIUTOB Ha 3,7% 10 CPaBHEHMIO C IKCIIEPUMEHTANbHBIMU rpyrmamu (p > 0,05).

[lo uroram Hamei MccieqOBaTENLCKONH PabOThl YCTaHOBJIEHO, 4To mpebuotuk «lleoOanbix»
OKAa3bIBAET IOJIOKUTEIBHOE BIMSHUE HA OPTaHU3M KJIapHEBBIX COMOB M CIIOCOOCTBYET YKPEILJICHUIO
UMMYHHTETA PBIO, a TaK)Ke YCKOpseT 0OMEHHBIH MPOIIECC B OpraHU3Me.

Hcxons U3 BhIlle CKA3aHOT'O MOXKHO NMPHHTH K BBIBOJY, YTO JIAHHOTO NMPEOHMOTHKA MOXKHO
MCIIOJIb30BaTh B KA4E€CTBE KOPMOBOM JOOABKH B COCTaBE KOPMOB ISl PBIO.
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ASSOCIATION OF GENETIC POLYMORPHISM OF LTF, MBL1 AND TLR -9 WITH
RESISTANCE TO CHLAMYDIOSIS IN HOLSTEIN CATTLE

ANNOTATION

Chlamydia is one of the most common and damaging diseases of cattle in the Republic of
Kazakhstan. It is caused by intracellular parasites of the genus Chlamidia, different types of which
infect individual organs or tissues of the animal. Due to the large number of potential carriers of the
infection, work aimed at identifying genetic factors of resistance to chlamydia in livestock and
developing test systems that allow identifying resistant and vice versa - susceptible animals in the
early stages of ontogenesis. The search for genetic factors primarily focused on genes encoding the
main components of innate immunity, which include genes encoding lactoferrin (LTF), the mannose-
binding lectin MBL1 and the Toll-like receptor group gene TLR-9. The subjects were 186 cattle of
Holstein breed, among whom 93 were cattle with a confirmed diagnosis of chlamydia. The distribution
of genotypes for the polymorphic genes studied was analyzed against the theoretically expected
distribution according to Hardy-Weinberg law, and a comparative analysis of the distribution of
genotypes between groups of sick and healthy animals was carried out. The study identified single
markers and paired genotype combinations responsible for an increased risk of morbidity/resistance to
chlamydia in cattle.

Keywords: chlamydia, cattle, Holstein breed, genetic structure, stability, resistance, PCR-
RFLP, LTF, MBL1, TLR-9

Introduction. The leading branch of the agro-industrial complex of the republic, which
accounts for about 20% of the volume of food produced in Kazakhstan, has always been and remains
the dairy industry, which determines the relevance of research aimed at increasing the efficiency of the
industry.

Important role in increasing the productivity of the dairy industry is played not only by
modern technologies for breeding and selecting cattle, but also by the use of modern methods of
combating infectious diseases, which cause significant damage to the agricultural economy and pose a
threat to public health.
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Therefore, along with marker-associated breeding activities aimed at increasing the
profitability of the industry by increasing the genetic potential of the productivity of farm animals, the
use of genetic markers of resistance to bacterial infections can be of great help to veterinary medicine
and lead to increased profitability by reducing treatment costs and losses from mortality, abortion and
culling of sick animals.

Chlamydia is one of the most common and damaging diseases of cattle in the Republic of
Kazakhstan.

Chlamydia in cattle is a complex infectious disease with multiple forms. It is caused by
intracellular parasites of the genus Chlamidia, the different species of which affect individual organs
or tissues of the animal. Chlamydia is also dangerous for humans. Chlamydia parasites affect all
breeds of cattle. Animals become ill at any age and at any time of the year.

Basically, chlamydia lives in the gastrointestinal tract and genital organs, multiply in the
lymphoid organs, quickly spread to the liver, kidneys, spleen, and lungs. The development of the
disease affects the immune system. Adults are prone to frequent infections, young animals are far
behind in development. To infection with chlamydia, damage by viruses, bacteria, mycoplasma is
added. Chlamydia has many forms depending on the affected organs and tissues. Mortality depends on
the form of the disease. In particular, with the respiratory form it is up to 25%, with the genital form -
up to 60% [1, 2, 3].

It is almost impossible to control the infection, since there are extremely many potential
carriers. Therefore, works aimed at identifying genetic factors of resistance to chlamydia in livestock
and developing test systems that allow identifying resistant and vice versa - susceptible animals in the
early stages of ontogenesis.

The search for polymorphisms is primarily focused on genes encoding the main components
of innate immunity, which include genes encoding lactoferrin (LTF), the MBL1 mannose -binding
lectin, and the gene for the Toll -like receptor group TLR-9.

Lactoferrin (LTF) is an iron-binding glycoprotein and has a broad spectrum of antimicrobial
activity both in vitro and in vivo, and is found in milk and other exocrine secretions such as saliva,
tears, bile, urine, semen, vaginal fluids, nasal and bronchial secretions, and in blood plasma [4, 5, 6].
Lactoferrin is a multifunctional protein that stimulates the growth of lymphocytes, plays an important
role in the regulation of iron absorption, has antiviral, antibacterial, antifungal, antiparasitic, anti-
inflammatory, antioxidant, immunomodulatory and regenerative properties. It is also assumed that
lactoferrin has an immunomodulatory effect and may even slow down the growth of tumors [7, 8, 9].

Mannose binding lectin (MBL) is a calcium-dependent collagen protein that is involved in
complement activation via the lectin pathway (10). This complement system refers to non-specific
resistance factors, while providing immediate protection of the body against infection, including also
anti-inflammatory effects. This function is characterized by the secretion of opsonizing components
shortly after activation of the complement system, which in turn cover pathogenic microorganisms or
immune complexes, while increasing the phagocytosis process (11,12).

Another important function of the compliment system is its participation in the inflammatory
processes of the body [13]. The protein mannose-binding lectin is produced in the liver under the
influence of inflammatory cytokines. The production of MBL1 occurs as a response to infection, while
getting into the blood, it becomes part of the antigen-specific immunity mechanism. This protein is
part of many factors defined as acute phase proteins. It plays an important role in innate immunity.
MBL1 deficiency in humans is associated with low survival of newborns under the age of one year,
which, due to the immaturity of immunity, are very susceptible to infectious diseases.

Studies by a number of authors have shown the relationship between polymorphic variants of
the MBL1 gene with resistance to pathogens of various infections, including mastitis.

Genes encoding Toll-like receptors (Toll-like receptors TLRs) form a whole family of innate
immunity factors to bacterial and viral infections. For example, because TLR1 and TLR1/2
heterodimers recognize mycobacterial products, both genes are candidates for resistance genes
controlling paratuberculosis [14]. The protein product of the TLR4 gene is involved in the respiratory
disease of cattle associated with infection with Mannheimia (Pasteurella) haemolytica. A beneficial
effect of a single amino acid change in TLR4 on udder disease resistance and lactation tolerance has
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been demonstrated in a Canadian population of Holstein cattle [15]. The effect of this polymorphism
has been confirmed by an independent assay in Chinese cattle populations (Chinese Simmental,
Holstein and Sanhe), which are controlled for the presence of SCS [16]. The role of the TLR4
polymorphism in mastitis resistance is further supported by the association of the detected Alul
polymorphism in cattle TLR4 with the incidence of mastitis in Sahiwal cattle [17].

Bovine TLR5 is also a candidate gene for resistance to serious bacterial diseases [18];
however, the necessary experimental support in this direction is lacking.

Thus, the group of polymorphic variants of the family genes is of considerable interest from
the point of view of the search for genetic markers of innate resistance to chlamydia in cattle [19].

Conducting research to identify genetic mechanisms for regulating the incidence of chlamydia
in cattle will not only increase the efficiency of breeding work with breeding stock and increase the
profitability of commercial herds, but also reduce the cost of treatment and culling of sick animals due
to breeding measures to increase the innate resistance of animals.

The aim of this study was to investigate the effect of LTF, MBL1 and TLR-9 gene
polymorphisms on the incidence of chlamydia in Holstein cattle and to identify genotypes that mark
increased resistance and increased susceptibility.

Materials and research methods. The study included 93 heads of Holstein cattle diagnosed
with chlamydia and a group of healthy animals (control) in the amount of 93 heads. Age, housing and
feeding conditions were the same for all animals.

As material for genotyping, hair follicles were selected from animals. DNA extraction was
performed with a commercial DNA-Extran-2 kit (Syntol LTD, Russia). This kit provides isolation of
DNA of the required quality and concentration for the studies.

Determination of gentypes was carried out by PCR-RFLP (polymerase chain reaction -
restriction fragment length polymorphism).

The polymerase chain reaction was carried out in a volume of 25 ul. To prepare the PCR
mixture, we used the Intifica reagent kit (LLC Alkor Company Bio, Russia) : 10 x Taq buffer - 2.5 pul,
MgCI2 solution 25 mM - 2 ul; dNTP mixture - 0.2 pl; Tag DNA polymerase - 0.25 ul; primers
(synthesized by Applied Biosystems, USA) was added at a final concentration of 10 pM / ul , DNA
material - 1 ul. Amplification was carried out on a three-block thermal cycler ProFlex PCR System (
Applied Biosystems, USA).

TLR -9 gene, DNA  samples were amplified with  primers:  F:5'-
ATCTTCAACGACCTGACCCA-3' and R:5-AATCGCCAGACTTCCACCCT-3/, for the MBL1 gene:
F:5'-GTGGTGGCAAATGTTGGCTAAAC-3" and R:5-TGGCTCCTCCCTTTTCTCCCTT-3', for the
LTF gene: F:5'-GCCTCATGACAACTCCCACAC-3'and R: 5-CAGGTTGACACATCGGTTGAC-3.

Restriction fragments were separated by 2,5% agarose gel electrophoresis; molecular weight
marker O'RangeRuller 50 np DNA Ladder (Thermo Scientific, Lithuania).

Animal genotyping by polymorphism TLR -9- Bfal.

The TLR -9 - Bfal polymorphism is a T/C transversion at position + 979 of the TLR-9 gene,
accompanied by the substitution of the amino acid cysteine for valine at protein position 174, exon 2
[8]. When replacing G — A, a restriction site for Bfal appears (cuts C - TAG). Thus, a rare mutant
allele is cut into 2 fragments: 82 and 280 np.

As can be seen from Figure 1, after Bfal restriction and dispersal genotypes are identified:
TLR -9 genotypes Bfal ** 280 and 82 n.p., TLR -9 Bfal *° 362, 280 and 82 n.p. and TLR -9 Bfal ¢
362 n.p. Fragment 82 n.p. not rendered.

Animal genotyping for the MBL1-Haelll polymorphism was performed according to the
method described by Yuan et al. [20].

Amplification produces a PCR product = 255 np. After endonuclease cleavage with the
Haelll enzyme after electrophoresis in 3% agarose gel, PCR-RFLP fragments are visualized:
255/178/77 n.p. - genotype CC; 178/77 n.p. - TC genotype; 255 - n.p. TT genotype (Figure 2).

Animal genotyping for the LTF - EcoRI polymorphism was carried out according to the
method described by Wojdak-Maksymiec et al. [21].

After EcoRl restriction according to the manufacturer's protocol, the following fragments
are visualized in a 3% agarose gel: genotype 301 n.p. AA, genotype 201/100 n.p. BB, genotype
301/201/100 n.p. AB. (Figure 3).
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Figure 1 — Restriction fragment length polymorphism visualization Bfal,
polymorphic region of the TLR-9 gene in 2% agarose gel

Figure 2 — Electropherogram of the result of PCR-RFLP analysis of the gene,
mannose-binding lectin

500

301

201 200

Figure 3 — Electropherogram of the result of PCR-RFLP analysis of the bovine lactoferrin gene
with primers LTFf+LTFr and endonuclease digestion with EcoRI
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Results and discussion. We have analyzed the compliance of the distribution of genotypes for
the studied polymorphic genes with the theoretically expected one, according to the Hardy - Weinberg
law. The significance of the observed deviations was assessed using the y *

The association of allelic variants of the TLR-9, MBL1 and LTF genes with resistance to
chlamydia was assessed by assessing the correspondence of the actual genotype frequencies to those
theoretically expected according to the Hardy-Weinberg law, as well as by comparing the distribution
of allele frequencies of the studied genes in groups of sick animals and a control group of healthy
animals, cows and assessment of the reliability of the observed differences. To do this, the relative
frequencies of allelic variants in the group of sick and healthy animals were calculated, and then the
calculated significance level P was found by the value of the t-criterion and the number of degrees of
freedom from Student's distribution tables. The difference between the samples is significant at P >
0.05.

The results of a comparative analysis of the relative allele frequencies of the studied genes are
shown in Table 1.

Table 1 — Distribution of relative allele frequencies of TLR-9 I, MBL1 and LTF genes in groups of sick
and healthy cows (Q + S o)

Polymorphism TLR- 9Bfal MBL1-Haelll LTF- EcoRl
Allele A G T C A B
Healthy 0,44+0,01 | 0,57+0,01 | 0,41£0,01 | 0,59+0,01 0,78+0,00 0,22+0,00
Chlamydia 0,53+0,01 | 0,46+0,01 | 0,40+0.01 | 0,60+0,01 0,73+0,00 0,26+0,00

The data presented in the table demonstrate the redistribution of allele frequencies according
to the TLR-9-Bfal and MBL1 -Haelll polymorphisms in the group of healthy and diseased animals.
Thus, the ratio of A and G alleles for TLR-9 Bfal polymorphism is 0,44+0,01 to 0,53+0,01 and
0,57+0.00 to 0,460,00 in the group of healthy and sick animals respectively. That is, the G allele is
more common in the group of healthy animals, and the A allele is more common in the group of
patients with chlamydia.

According to MBL1-Haelll and LTF-EcoRI polymorphisms, the most frequent in the group of
healthy animals, it is also the most frequent in the group of cows suffering from chlamydia. Thus,
according to the MBL1-Haelll polymorphism in both groups, the T allele is the most frequent. Its ratio
with the C allele is 0,41:0,59 and 0,40:0,6 in healthy and diseased animals, respectively.

According to LTF-EcoRI polymorphism in both groups, allele A is the most frequent. Its ratio
with allele B is 0,78:0,22 and 0,73:0,26 in healthy and diseased animals, respectively.

Table 2 shows the characteristics of samples of sick and healthy animals according to the
nature of the distribution of the genotypes of the studied genes. Statistical assessment of the
significance of the difference between the sample of sick animals and the control sample of healthy
animals according to the nature of the distribution of the genotypes of the TLR-9, MBL1 and LTF
polymorphic genes was carried out by finding the calculated significance level P by the value of the t-
criterion and the number of degrees of freedom from Student's distribution tables. The difference
between the samples is significant at P < 0,05.

Table 2 — Frequency distribution of genotypes of TLR-9 |, MBL1 and LTF polymorphic genes in the
group of healthy Holstein cows.

Polymorphism TLR-9 Bfal MBL1-Haelll LTF-EcoRI
Genotype AA AG GG TT TC CcC AA AB BB
n, 17 47 29 eleven 54 28 51 42 0
Healthy | no 18 45 29 16 45 33 56 32 5
(n=93) | y* 0,12 3,77 6,23*
Ny, 23 53 17 13 49 31 43 50 0
Chlamydia | N, 26 46 20 15 45 33 50 37 7
(n=93) | y?° 1,94 0,84 12,57*
R 0,063 0,916 0,337
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- The value of y 2for the significance level of 0,05 is 3,84

The difference between groups is significant at P<a; a=0,05

*_values of x were calculated with the Yates correction.

Weinberg law showed a significant redistribution of genotypes in the group of sick and
healthy animals according to the LTF-EcoRI polymorphism. In the group of healthy animals, a
deviation in the distribution is observed for the LTF-EcoRI polymorphism.

However, the ratio of homo - and heterozygotes for all three polymorphisms in patients and
healthy people is the same: the most common genotype among healthy people is the most common
among patients.

Comparative statistical analysis of a group of sick animals with a group of healthy animals in
terms of genotype frequencies did not reveal significant differences.

To clarify the data, we carried out a comparative assessment of the relative frequencies of
occurrence of genotypes in groups of sick and healthy animals. Numerical data are given in table 3.
Table 3 — Proportion of genotypes of polymorphic genes TLR-9 I, MBL1 and LTF in groups of sick
and healthy Holstein cows (n and % of the examined population).

Gene TLR-9 - Bfal MBL1-Haelll LTF-EcoRI
Genotype AA AG GG 1T TC CcC AA AB BB
Healthy 18,3 50,5 31,2 11,9 58,1 30,1 55,9 45,2 0,0
Chlamydia 24,7 57,0 18,3 14,1 52,7 33,3 47,2 53,8 0,0

The data shown in Table 3 quantitatively reflect the nature of the redistribution of genotypes
in the group of sick animals compared to the healthy group, and agree with the results of the analysis
of the correspondence between the observed frequencies and the expected equilibrium frequencies.

Regarding the TLR -9 Bfal polymorphism, it can be noted that in the group of animals with
chlamydia there is a significant excess in the proportion of genotypes AG (57,0 % to 50,5 % in
patients and healthy people, respectively) and AA (24,7% to 18,3% in sick and healthy, respectively,
and in the group of healthy animals there is a significant excess of the proportion of animals with the
GG genotype (31,2 % to 18,3 % in healthy and sick, respectively).

In view of the data in Table 2, which show significantly higher observed frequencies of the
AG genotype than theoretically expected according to Hardy-Weinberg law, the AG genotype can be
considered as an increased risk factor for chlamydia morbidity.

According to Table 3, it can be noted that in the group of animals suffering from chlamydia,
the frequency of occurrence of the TT genotype is increased (14,1 to 11,9% in the groups of sick and
healthy animals, respectively) and the frequency of the TC genotype is significantly reduced (58,1 and
52,7% in healthy and sick people, respectively). According to Table 3, it is in the group of healthy
animals that an approximately significant deviation of the observed TC genotypes in relation to the
expected equilibrium ones is observed. This allows us to consider the TC genotype as a genetic marker
of resistance to chlamydia.

Also, significant differences in the group of healthy and sick animals are observed in the
frequency of the LTF- EcoRI ** genotype 55,9 and 47,2%, respectively), as well as in the AB genotype
(45,2 and 53,8%, respectively).

Thus, the LTF- EcoRI * genotype can be considered as a genetic marker of increased
resistance to chlamydia, and the LTF- EcoRI “® genotype as a genetic marker of an increased risk of
chlamydia in Holstein cattle.

The study of the phenotypic effects of paired combinations of genotypes of polymorphic genes
TLR-9 I, MBL1 and LTF included direct calculation of observed frequencies, relative proportions,
comparative analysis and statistical assessment of the significance of differences in the frequencies of
occurrence of paired combinations of genotypes in the group of sick and healthy animals (Table 4).

Table 4 — The number of heads and the proportion of paired genotypes of polymorphic genes TLR -9 I,
MBL1 and LTF in groups of sick and healthy Holstein cows (n and % of the examined population).

No. Combination of genotypes Sick % Healthy % R
1 2 3 4 5 6 7
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1 2 3 4 5 6 7

1 TLR9-Bfal ¢ - MBL1-Haelll 6 6,45 16 17,20 | 0,04
2 TLR9-Bfal ®¢- LTF- EcoRI ** 7 7153 16 17,20 | 0,05
3 TLR9-Bfal A¢ - MBL1-Haelll ¢ 9 9,68 15 16,13 | 0,06
4 LTF- EcoRI **- MBL1-Haelll ¢ 11 11,83 17 18,28 | 0,21
5 LTF- EcoRI - MBL1-Haelll ™ 24 25,81 28 30,11 | 0,44
6 LTF- EcoRI “B- MBL1-Haelll ™ 22 23,66 26 27,96 | 0,46
7 TLR9-Bfal ®© - LTF- EcoRI "B 9 9,68 12 12,90 | 0,52
8 TLR9-Bfal #®- LTF- EcoRI ** 25 26,88 27 29,03 | 0,54
9 TLR9-Bfal *- LTF- EcoRI ** 7 753 8 8,60 0,64
10 TLR9-Bfal ~*- MBL1-Haelll ™© 9 9,68 10 10,75 | 0,67
11 TLR9-Bfal ¢¢ - MBL1-Haelll " 4 4,30 5 5,38 0,69
12 TLR9-Bfal ®¢ - MBL1-Haelll ¢ 6 6,45 7 7,53 0,71
13 LTF- EcoRI - MBL1-Haelll T 5 5,38 6 6,45 0,76
14 TLR9-Bfal **- MBL1-Haelll " 1 1,08 1 1,08 0,83
15 LTF- EcoRI “B- MBL1-Haelll T 7 7,53 4 4,30 0,84
16 TLR9-Bfal “¢ - LTF- EcoRI “® 23 24,73 19 20,43 | 0,85
17 TLR9-Bfal A¢ - MBL1-Haelll ™ 31 33,33 27 29.03 | 0,86
18 TLR9-Bfal “*- LTF- EcoRI B 14 15,05 9 9,68 0,16
19 TLR9-Bfal A¢- MBL1-Haelll T 9 9,68 4 4,30 0,37
20 TLR9-Bfal ~*- MBL1-Haelll ¢© 12 12,90 6 6,45 0,27
21 LTF- EcoRI “B- MBL1-Haelll €© 20 21,51 11 11,83 | 0,05

The results of analysis of phenotypic effects of paired combinations of TLR-9 I, MBL1 and
LTF polymorphic genotypes in the groups of sick and healthy Holstein cows are a striking
confirmation of the assumptions and observations made in the analysis of their individual phenotypic
effects.

Thus, a comparative analysis revealed 3 paired genotypes, according to which the group of
sick animals differs statistically significantly from the group of healthy animals.

Two paired combinations of TLR9-Bfal®® - MBL1-Haelll™ and TLR9-Bfal®® -LTF-EcoRI**
are characterized by a significantly higher frequency of occurrence in the group of healthy animals
compared to those suffering from chlamydia. It is noteworthy that the structure of these paired
combinations includes genotypes that are factors of resistance to chlamydia: TLR9-Bfal®®, MBL1-
Haelll"and LTF- EcoRI™.

One paired genotype LTF-EcoRI*® -MBL1-HaellI°C is characterized by a significantly higher
frequency of occurrence in the group of animals suffering from chlamydia compared to the group of
healthy ones.

Conclusion. As a result of the conducted study, a sample of Holstein cows diagnosed with
chlamydia and a control group of healthy animals were characterized by the nature of compliance of
the observed genotype frequencies with the theoretically expected according to Hardy-Weinberg law,
by the percentage of genotypes in comparison with the control group of healthy animals, and also by
the nature of distribution of relative allele frequencies of the studied genes and their pairwise
combinations. Based on the identified features and the results of statistical processing of the data, the
following conclusions can be made.
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Genotypes TLR-9-Bfal**, TLR-9-Bfal*®, and LTF- EcoRI*® have been identified as genetic
markers for an increased risk of chlamydia. Their frequency ratios in the Sick/Healthy groups are
18,3/24,7, 50,5/57,0 and 45,2/53,8%, respectively.

Genetic markers of increased resistance to chlamydia are genotypes TLR -9-Bfal®®, MBL1 -
Haelll ™, and LTF- EcoRI™. The ratio of their frequencies is 31,2/18,3, 58,1/52,7 and 55,9/47,2% in
the healthy/patient groups, respectively.

Pair combinations of TLR9-Bfal®® -MBL1-Haelll™ and TLR 9-Bfal®® - LTF - EcoRI**
genotypes are also genetic markers of resistance to chlamydia. Their frequency of occurrence among
sick animals is 6,45 and 7,53% respectively and among healthy animals 17,20 and 17,20%,
respectively.

Genetic risk factors are the LTF - EcoRI*® -MBL1-Haell® pairing. The ratio of its frequency
in the sick/healthy group is 21,51/11,83%, respectively.

Information about financing. The work was executed within the framework of the project of
grant financing of young scientists of the Ministry of Education and Science of the Republic of
Kazakhstan for 2020-2022 "Develop a system for assessing resistance/susceptibility to bacterial
infections based on polymorphisms innate immunity genes in Holstein cattle" IRN AP08052983, of
state registration 0120RK00042.
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TYWUIH

Xnamunno3 Kazakcran PecryOnukachiHaarsl ipi Kapa MaJJIbIH €H KEeH TapaFaH JKOHE 3USH]IbI
aypyJaapbiHbIH 0ipi 6osbim Tabbutanel. Oubl Chlamidia TyKeIMIaChIHBIH JKaCyMIAINIIK Mapa3uTTepi
TYIBIPabl, OJAPABIH SPTYPIi TYpIepi skaHyap/blH jKeKe MylIeJepiHe HeMece TiHAEpiHe ocep eTefl.
WNH}eKIMsaHbIH oeyeTTi TachIMaIaylIbUIapbIHBIH KOMNTiriHe OaiaHbICThl MaJIblH XJIaMHUANO3Fa
TO3IMILUIITIHIH TeHeTUKAJBIK (aKTOPIAPBIH aHBIKTAyFa OHE OHTOTEHE3IiH OacTamKbl Ke3eHIepiH/e
TO3IMJIi JKOHE KepiCiHIIe ce3iMTal XaHyapiap[bl aHbIKTayFa MYMKiHJIK OepeTiH TecT-KyhelepiH
o3ipieyre OaFbITTalFaH JKYMbICTAp MaHBI3IBI Oonmyna. ['eHeTHKaNbIK (axkTopnapipl i3aey, eH
aNJbIMEH, Tya OITKEH WMMYHHUTETTIH HETi3Ti KOMIIOHEHTTEpPiH KOJTANTHIH TeHJepre OarbITTajfaH,
omap nmakropeppunai (LTF), manno3a OaimanbicTeiparsit JekTHHII MBL1 sxone TLR-9 Toll-topizmi
peuenTopiap TOOBIHBIH T'€HIH KOATaWdpl. 3eprrey oObekTinepi 186 Oac rommruH ipi Kapa Maibl
0omnmpl, OoHBIH imiHAe 93-HIH XJIAMHUAMO03 JUATrHO3BI pAcTalFaH. 3ePTTENETIH MOTUMOPQTHI TEHAEP
OOHMBIHIIA TEHOTUNTEP/IH TapalyblHbIH TEOPUSUIBIK KYTUIETIHre COWKECTIri TaljaHAbl, Xapiu-
BaitaOepr 3aHp! OOMBIHIIA aypy KOHE cay jKaHyapiiap TONTaphbl apachlHAa TeHOTHIITEP/IiH TapalyblHa
CAJIBICTBIPMABl  Tajlay OKYpri3inmi. 3eprrey HOTWXKECiHIE 1ipi Kapa Manga XJIaMUAHO3
aypYBIHBIH/PE3UCTEHTTITIHIH JKOFapbUlay KayliH TyABIpaTBIH Oip Mapkepiiep MEH TEeHOTHUNTEP.iH
KYITHIK KOMOMHAIIMSUIAPB! AHBIKTAIIIBI.

PE3IOME

OmauM u3 Hambosee paclpoCTPaHEHHBIX M HAHOCSAIIMX 3HAYUTENBHBIA YpOH 3a0o0JeBaHHA
KpyIHOro poratoro ckora B PecmyOnuke Kasaxcran sBusercs xmamuauo3. Ero BbI3BIBarOT
BHYTPHKJICTOUHbIC mapa3uTbl poga Chlamidia, paszHbie BUIbI KOTOPBIX MOPAXKAIOT OTAEIBHBIC OPTaHbI
WM TKaHHW XMBOTHOTO. BeiiegcTBHM OOMBIIOrO KOJIWYECTBO MOTECHIUAIBHBIX HOCUTENEH HHQEKINH,
Ba)KHOE 3HAUCHHE MPUOOpETaroT padoThl, HANpaBICHHBIC HA BBIABICHUE T'€HETUYECKHX (DaKTOPOB
PE3UCTEHTHOCTH K XJIAMHHO3Y Y CKOTa M pa3paboTKa TECT—CHUCTEM, TMO3BOJISIONINX HICHTUPOBATH
PE3UCTEHTHIX M HA00OpPOT — BOCHPHHMMYBBIX XMBOTHBIX Ha PAaHHUX CTaJusX OHTOreHe3a. Ilowmck
TCHETUYECKHX (AaKTOPOB B MEPBYIO OUYEpe/b COCPEAOTOYEH Ha TI'eHaX, KOAUPYIOUIMX OCHOBHBIC
KOMITOHEHTBI BPOXKJICHHOTO MMMYHHTETA, K KOTOPBIM OTHOCSTCS T'CHbI, KOJUPYIOIINE JIAKTOPEPPUH
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(LTF), manno3ocs3biBatommii stektiH MBL1 u ren rpymmsr Toll-momo6Heix peuentopos TLR-9.
OObekramu nccienoBanus crany 186 roIoB KpymHOTO poraToro cKoTa TOJIITHHCKON HOPOIBI, CPEeIH
KOTOphIX 93 OBUIM C TOATBEP)KACHHBIM JMAarHO30M XJIAMHAMO3. bBBUIO TpoaHaIM3MpOBaHO
COOTBETCTBHE pPACHpEACICHUS] T€HOTHIIOB Ul HCCIEAYEMBIX IOJIMMOP(HBIX T'€HOB TEOPETHUECKU
OXKHJAaeMOMY, COTJIaCHO 3aKkoHy Xapau-BaiiHOepra, TmpoBeneH CpaBHUTEIBHBIA  aHAIH3
pacripenencHuss I'€HOTUIIOB MEXAY TpymiiaMu OOJBbHBIX M 3J0POBBIX JKHUBOTHBIX. B pesynbrare
MPOBEICHHOTO HKCCIICAOBAHUS BBISBICHBI OJWHOYHBIE MapKepbl M MapHbBIE COYETaHHS T'€HOTHUIIOB,
00yCraBIMBArOIINE TIOBHIIIEHHBIA PHCK 32001€BaeMOCTH /Pe3UCTEHTHOCTH K Xiaamuanosy KPC.
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DEVELOPMENT OF OPTIMAL PARAMETERS OF INACTIVATION OF CAMELPOX
VIRUS

ANNOTATION

The article presents the results of the development of optimal parameters for virus inactivation
for the development of an inactivated pox vaccine. The study used inactivating agents (formaldehyde,
beta-propiolactone, and dimerethylenemine), which are widely used in vaccine production to
inactivate pox virus activity. During the study, beta-propiolactone and formaldehyde were selected as
the most effective inactivators for inactivating the pox virus. The final concentration of beta-
propiolactone 0.05% and formaldehyde 0.2% at 22°C completely inactivation the activity of the virus
and retained its antigenic properties. Binaryethyleneimine acted 0.2% slower than the two previous
agents and had a prolonged effect on the virus, reducing the antigenic activity of the virus. For virus
inactivation based on the two selected inactivating agents, a 0.05% solution of beta-propiolactone
inactivated the virus at 22°C in 5 hours, and a 0.2% formaldehyde solution at the same temperature
completely inactivated the virus in 8 hours. Inactivated samples based on effective inactivation
parameters were able to induce an immune response against camelpox in goats. Samples of inactivated
virus produced antiviral neutralizing antibodies on day 7 (0.5 log2), which ranged maximum on day
28 (3.0 log2). The results of the study will allow in the future to widely use the inactivated pox
vaccine in production.

Key words: camelpox virus, inactivation, camelpox vaccine, beta-propiolactone,
formaldehyde, dimerethyleneimine

Introduction. According to the World Organization for Animal Health (WAHO or, as it was
previously called, Office Internationale des Epizootics), camelpox (CMLP) is one of the rare, but very
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important from the point of view of economic and public health, infectious diseases of animals of the
camelid family [1, 2].

This virus, the causative agent of which belongs to the Poxviridae family, Chordopoxvirinae
subfamily and Orthopoxvirus genus [3], is genetically very closely related to the variola virus [4], and
for this reason, can infect humans [5]. This situation was recorded in Somalia and India in people who
were not vaccinated against smallpox, after drinking camel milk from sick animals, also in people who
had contact with sick camels, ulcerative rashes similar to smallpox appeared on their skin [6-8].
Nevertheless, according to many researchers, CMLP occurs only in camels in an enzootic form, and in
some cases sporadic, and in all countries involved in camel farming (the disease is not registered only
in Australia) [1].

There are no data in the scientific literature on specific treatments for CMLP. However, the
use of antibiotics and feed additives helps to reduce the consequences of a severe form of the disease
[9]. Currently, there are many types of antiviral drugs, some of which may be effective when used
against CMLP as an alternative treatment, especially for young animals and other diseases caused by
poxviruses [10, 11]. In most cases, it has been proven in practice that vaccine preparations are more
important than antiviral drugs in viral diseases.

CMLP is most often treated with live vaccines made from attenuated strains [1]. According to
scientific data [12], in the world, a live vaccine against CMLP is produced by the United Arab
Emirates, Jordan and Egypt. The only country producing the inactivated vaccine is Morocco, and this
vaccine is licensed for use in several countries [13]. Kazakhstan developed the CMLP vaccine from a
attenuated strain [14], which was successfully used to eliminate the outbreak of CMLP in the
Mangistau region (the results of the study were not published). But the use of a live vaccine in regions
with unregistered cases of CMLP in Kazakhstan (except for the western regions of Kazakhstan), from
the point of view of the epidemic aspect, may allow the emergence of new foci of the disease.
Therefore, we decided to develop an inactivated vaccine as well. One of the main requirements for
inactivated vaccines is to work out the parameters of inactivation of the virus used in the composition
in such a way as to deprive the infectious activity, but preserve the antigenicity of the virus as much as
possible. According to many scientific data, it is known that the work on the development of an
inactivated vaccine against poxviruses was not successful [15], and there are no results on the
development of an inactivated vaccine against CMLP in open sources. In this regard, the main goal of
this research work is to develop optimal parameters for the inactivation of the CMLP virus.

Materials and methods. Virus. The object of the study was the strain of the CMLP virus
"KM-40", stored in the laboratory of the collection of microorganisms. This strain was obtained from
the field strain "M-96" (Mangystau-96) by conducting 40 passages on chicken embryos. Infectious
titer, which amounted to 6.25+0.12 log TCIDso/cm®.

Cell cultures and media. For the cultivation of the CMLP virus, trypsinized primary cell
cultures obtained by the traditional method [16] from lamb testicle (LT) and lamb kidneys (LK), as
well as a semi-synthetic medium for cultivating these cells, were used.

Cultivation of the virus in cell culture. In the culture of cells obtained from LK or LT, the
CMLP virus was grown in accordance with the procedure [17]. First, the old growth medium is
drained from the flasks of the grown cell cultures, the cell cultures are infected with the CMLP virus at
a dose of 0.1-0.01 TCIDse/cell and left for 1 hour in a thermostat (37 + 0.5) °C for contact. After the
time has elapsed, a new growth medium is poured and then cultivated at a temperature of (37 +0.5) °C
for 5 to 7 days until the level of cell damage reaches 80-90%.

The determination of the infectious activity of the virus was carried out according to the
method [18] on a cell culture taken from the kidney of an African green monkey (Vero).

Virus inactivation. For CMLP virus inactivation we were used the 35% formaldehyde
(FRMLD), 15% Binaryethyleneimine (BEI) and 98% betapropiolactone (BPL) solutions. From these
inactivating agents we were first prepared 5% solutions and their final concentrations of 0.05% and
0.2% were tested at temperatures of (22.0 + 1.0) °C and (36.5 = 0.5) °C. The pH of the reaction
medium was controlled in the range of 6.8-7.5. Viral suspensions with the addition of the chemical
agents were thoroughly mixed every hour and samples were taken. In order to neutralize the effect of
the agents on the virus, a 25% solution of sodium bisulfite or sodium thiosulfate at 0.25% of the final
concentration is poured into each sample. After neutralization of the action of the agents, the sample is
left for 15-17 hours at a temperature of (4-6) °C.
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Complete virus inactivation. Cell culture is used to assess complete virus inactivation. To do
this, cell cultures are infected with samples of the inactivated virus. Infected cell cultures are left for
an hour at a temperature of (37 = 0.5) °C. After the time has elapsed, the cell surface is washed 3 times
with a sterile Hanks solution and incubated at the previously indicated temperature for 5-7 days,
pouring a new growth medium into the cell. Then it is subjected to a freeze-thaw process at a
temperature of -40 °C, then a new container with cell culture is charged and the next passage is carried
out in the same way. If the cytopagic effect (CPE) of the virus on cell growth is not observed in any of
the three passages, then the complete inactivation of the virus can be recorded.

Evaluation of the antigenic properties of the inactivated virus. To determine the persistence of
the antigenicity of the virus inactivated with various inactivated agents, the inactivated virus was
assessed by subcutaneous inoculation of goats, free from antibodies to poxviruses, in a volume of 1
ml. For the study, 6 goats aged 6-8 months were used. They were divided into 3 groups of 2 goats, the
first group was vaccinated with BPL-inactivated virus suspension, the second group was treated with
FRMLD-inactivated virus suspension, and the third group was immunized with BEIl-inactivated virus.
To assess the dynamics of the formation of the immune response in goats, the observation lasted for 14
days, and on the 7", 14" 21%, and 30" days, blood serum was isolated and determined in the serum
neutralization test (SNT) in accordance with the procedure [17].

Statistical processing of research results. To ensure the reliability of the results of the study,
all experiments were repeated several times. Calculation of arithmetic mean values (X) and root-mean-
square errors (m) of the results of the study was statistically processed according to Student's criteria
using the computer program Graph Pad Prism® (USA). The level of significance of the results of the
study was taken into account at a value of p<0.05.

Results. Results of obtaining viral biomass in cell culture. The strain KM-40 of the CMLP
virus was grown in cell cultures of LT and LK. Despite the cultivation on different cell cultures, the
infectious titer of the virus was 6.25 - 6.50 log TCIDse/cm® (Fig. 1).

-o- LK

6| = LT s I’ii

Infectious titer, log TCID5,/mL
n

|
N

Days

Figure 1 — Infectious titer of the virus grown in various cell cultures.
(LK) - CMLP virus grown in a culture of cells obtained from the kidneys of lambs;
(LT) - CP virus grown in cell culture obtained from the testicles of lambs.

The results of the orientation of the effect of inactivation factors on the virus. When
determining the parameters of inactivation, attention was paid to such key factors as temperature, pH
of the reaction medium, and concentration of the inactivating agents. First of all, a study was
conducted on the selection of an effective inactivating agents. Initially, agents (FRMLD, BEI and
BPL) were selected for testing based on previous studies in this area. The results of the study are
presented in table 1.
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Table 1 — Results of indicative work to determine the relative concentration of inactivating agents

- Inactivation Name and concentration of the inactivating agents
Inac_:tlvatlon temperature Co_ntrol
time, h oC ’ BPL, 0,1% BEI, 0,2% FRMLD, 0,5% virus
1 2 3 4 5 6
) 22°C 0,0 5,75+0,25 + 6,25+0,25
37°C 0,0 5,50+0,08 + 6,25+0,20
5 22°C - 5,50+0,20 + 6,25+0,25
37°C - 5,00+0,00 + 6,11£0,18
10 22°C - 4,75+0,25 + 6,13+0,21
37°C - 4,00+0,20 + 6,00+0,25
20 22°C - 3,75+0,23 + 6,00+0,25
37°C - 3,00+0,25 + 5,81+0,14
50 22°C - 3,00+0,00 + 5,00+0,25
37°C - 2,25+0,25 + 4 25+0,25
Notes: 1.(-) — not studied;
2.(+) — The concentration of FRMLD is toxic to the cells.

According to the results of the study, a 0.1% concentration of BPL completely eliminates the
infectious activity of the virus within 2 hours at 22°C and 37°C, while a 0.2% solution of BEI does not
completely eliminate the biological activity of the virus within 50 hours at the specified temperature.
In the same case, 0.5% FRMLD solution had a toxic effect on cell growth.

Thus, the results of this study made it possible to analyze the effect of concentrations,
exposure, and temperature of the used inactivating agents on the CMLP virus and opened the way for
its further refinement.

Results of determining the effective parameters of the inactivating agent. Based on the results
of the preliminary indicative work, the inactivation parameters were adjusted and a second study was
carried out. The results of the study are shown in Fig. 2.
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Figure 2 — Results of the time and kinetics of inactivation of the CMLP virus at 22°C and 37°C with
solutions of BPL (a), BEI (b) and FRMLD (c). (*) - Live virus was used as a control, the activity of
which was not eliminated

The kinetics of the inactivation process in the form of a picture is different for each
inactivating agent (Fig. 2). The results of the study show that the two temperature modes used in the
experiment did not significantly affect the infectious activity of the virus. In particular, a 0.05%
solution of BPL completely destroyed the virus in 5 hours at 37°C and completely inactivated in 6
hours at 22°C. The cytopathic effect of the virus on the cell culture was not observed when
determining the biological activity by titration of these two samples treated with BPL. The CPE of the
virus on the cell culture was not observed even during three passages, which means that it was not
possible to restore the reproductive properties of the virus treated with BPL, and the process of
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inactivation with the help of BPL completely inactivated the viability of the virus without restoring
ribonucleic acid (RNA).

When the CMLP virus was treated with a 0.2% BEI solution, the material completely lost its
infectivity after 55 hours at 37°C and was completely destroyed after 60 hours at 22°C.

At the same temperature, a 0.2% FRMLD solution reduced the infectious titer of the virus to
0.0 lg in 5 hours, but when assessing the viability of the virus, live viruses were detected that caused
CPE in the cell culture. However, irreversible changes in viral RNA and complete inactivation were
observed within 8 hours.

The main principle for determining the ability of inactivating agents used in the experiment to
have a mild effect on the virus is to assess the ability of the virus to eliminate infectious properties and
maintain the body's immune response. In this regard, at the next stage of the study, we studied the
dynamics of the formation of the immune response in the body by inoculating goats with the
inactivated virus samples used in the experiment.

Evaluation of the immunogenic properties of inactivated virus samples. The dynamics of the
formation of the immune response was tested by inoculating goats with inactivated suspensions of the
CMLP virus with various agents under different factorial conditions in the SNT. The results of the
study are presented in Fig 3.
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Figure 3 — The results of the dynamics of the immune response on the 7th (a), 14th (b), 21st (c) and
28th (d) days in goats when the virus samples were treated with various inactivating agents

According to the results presented in fig. 3, virus samples treated with different agents (0.05%

BPL, 0.2% BEI, and 0.2% FRMLD) formed antibodies in goats on days 21 and 28, and their titers
ranged from 1 to 3 log2. However, among these agents, virus samples treated with BPL and FRMLD
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at 22°C gave a high immune response on days 7 and 14, while samples treated at 37°C gave a weak
immune response. Weak dynamics of antibody formation was also observed in virus samples treated
with BEI. Statistical analysis of the results obtained by one-way ANOVA did not reveal a significant
level of differences between antibody titers (p>0.05).

Discussion. This study aims to develop the most effective virus inactivation conditions for the
development of an inactivated CMLP vaccine. Given that according to the scientific literature in the
world there is only one inactivated vaccine against CMLP [13], we do not know the technology of its
preparation and the parameters of inactivation. According to some reports, the development of an
inactivated vaccine against poxvirus infections has failed [15]. However, steps have been taken to
inactivate the CMLP virus with FRMLD [19]. Taking into account the results of this study and other
studies on inactivation, first of all, reconnaissance work was carried out on the inactivating agents
used. As a result, a 0.5% solution of FRMLD showed toxicity to cell growth and obtained completely
opposite results from the results of previous work [19]. Based on this, it became necessary to reduce
the concentration of inactivating agents used. This is due to the fact that the expected results were not
obtained due to the very high concentration of inactivating agents used and the toxic effects on the cell
of sodium thiosulfate and bisulfite, neutralizing their action. Given the toxic effect of high
concentrations of inactivating agents on the cell, their concentration was minimized and the effect on
the virus was observed. As a result of the study, reduced concentrations of BPL and FRMLD
completely eliminated the CMLP virus within 5-8 hours (Fig. 2). At the same time, temperature had
little effect on the reaction rate. This is because the infectious activity of the virus used as a control
(i.e.,, a virus not treated with an inactivating agents) did not decrease significantly at these
temperatures. The study showed that the CMLP virus persists for 1.5 hours at temperatures up to 50 °©
C [20]. This indicates that the CMLP virus is resistant to temperatures to a certain extent. Therefore,
the focus of this study was on the ability of inactivating agents to affect the virus. These agents used in
the study are chemicals that are widely used in the production of inactivated vaccines [21]. Among
these chemicals, FRMLD refers to reticulating agents, so its mechanism of action is very complex and
is characterized by two types of reactions. It binds to nucleic acid and virus protein (with amine groups
of purine and pyrimidine bases), suppresses the matrix and information activity of nucleic acid [21,
22]. Such a connection is observed during inactivation in the first order of a chemical reaction, as a
result of which unstable methyl derivatives are formed, and then, due to the course of a secondary
reaction, bismethylene derivatives are formed [22]. In our study, FRMLD reduced the infectious
activity of the virus from a titer of 6.25 log to 0.5 log within 5 hours (primary reaction type) and
eliminated residual virulence between 5 and 8 hours (secondary reaction type, Fig. 2c). The process of
interaction of the virus with FRMLD depends on many factors, such as the concentration of the
reagent, temperature, pH of the reaction medium. In this regard, the process of interaction of FRMLD
with the virus during the inactivation of the virus using the parameters of the effective action of these
factors on the virus does not have a significant effect on the antigenic properties of the virus. In our
study, samples of the virus inactivated by FRMLD showed the dynamics of the production of
antibodies to the virus in goats on day 7, 14, 21 and 28. This phenomenon showed that the antigenic
epitopes of FRMLD were maximally preserved, without undergoing denaturation of the protein
molecules of the virus. And reagents related to the alkylating agent with high activity of BPL and BEI.
BPL, unlike BEI and FRMLD, is non-toxic, subject to light hydrolysis and unstable in the state of
aqueous solution. But during decomposition, hydroacrylic and betaoxypropionic harmless acids are
converted. In this regard, additional neutralization of it at the end of the inactivation process is not
required. And BEI is a reagent with a toxic effect. These reagents damage the nucleic acids of the
virus and expose it to irreversible effects [21, 22]. In our study, the kinetics of inactivation during
inactivation of the BPL virus corresponded to the primary type of reaction and was completely
eliminated after 5-6 hours (Fig. 2a). A sample of the virus treated with BPL at 22° C. had better
antigenic properties than at 37° C. and elicited a much higher immune response in goats. Although
virus samples treated with BEI elicited an immune response in goats, the antibody titer was
significantly lower than that of other inactivating agents.

Conclusion. Thus, when discussing the results of the study, BPL and FRMLD were chosen as
the most effective inactivating agents for the inactivation of the CMLP virus. This is due to the fact
that 0.05% concentration of BPL and 0.2% concentration of FRMLD at 22°C completely destroyed
the activity of the virus and retained its antigenic properties. Inactivation conditions at BEI and 37°C
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were not accepted due to the logistical difficulties of the production conditions and the decrease in
antigenic properties compared to the above conditions.
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TYHUIH

Makanana Tyle IIemerine Kapchl WHAKTUBTEHIIPUITeH BAaKIIMHAHBI 93IpJiey VIIH BHPYCTHI
WHAKTUBTEHIIPY/AIH OHTAWIBI MapaMeTpIEpiH 93ipiey HOTHKeNIepi KepceTired. 3epTrey OapbhIChIHAA
Ty#He WIemeri BUPYCHIHBIH OCJCCHIUTITIH JKOK YIINIH BakKIMHA OHJIPICIHE KEHIHEH KOJIaHBLIBII
JKypreH  uwHakTuBaHTTap  (Qopmampmerua,  OCETa-TIPONMMOJIAKTOH  JKOHE  AUMEPITHUICHIMIUH)
KOJITAHBUIBI. 3epTTey OaphIChIHA TYHeE IIeHIeri BUPYChIH HHAKTUBTCHIIPY/IE €H THIM/II HHAKTHBAHT
peTiHge OeTa-nmponuoiIakTOH MeH (GopManbaeruy TaHnanasl. bera-nponuonaktonusiH 0,05% sxoHe
dopmanpnerunriy 0,2% xonmeHTpanusicel 22 °C Temmeparypaga BHUPYCTHIH OEICEHAUIITIH TOJBIK
JKOWBITI, aHTHTEH/IIK KaCUETTEepiH OapbIHINIA caKTam Kanasl. Al nquMmepsTriieHUMuUHHIH 0,2% angsiHFs!
€Ki MHAaKTHBAaHTKA KaparaHna Oasy, opi BUPYCKa Y3aK 9cep €Till, BUPYCThIH aHTUTCHIIK OSICeHIUIIrH
TOMEHJIETYiHE OKeN COKTHIpABI. TaHmam anplHFaH €Ki WHAKTHUBAHTTHIH HETI3IHAE BUPYCTHI
WHAKTUBTEHIpY YIIiH Oeta-mpormonakToHHBIH 0,05% epitinmici 22 °C temmnepaTypana BHPYCTHI 5
cararTa JKO¥ica, 19N OChIHIal Temmeparypana Gopmanbaeruntiy 0,2% epitinmici 8 cararrta BUPYCTHI
TOJIBIK ~HMHAKTUBTEHAIpAL. VHAKTUBTCHIIPYIiH THIMAI TNapaMETpJEpiHIH HETI3IHIAC albIHFaH
WHAKTHBTENITCH YITUIEp CIIKi OpraHu3MiHAe Tyie IIelIerine Kapchl MMMYHJBIK JKayar TYAbIpyFa
KaOineTTi 60m1bl. THAKTHBTENTEH BUPYCTHIH YITLIEpi 7-1Ii TOyJIiKTe BUPYCKa Kapchl OeldTapanTtaymibl
aaruaene Tysim (0.5 10g2), 6y xepcerkimn 28-mri Toymikre MakcuMan sl aeHreiire xerti (3.0 10g2).
3epTTey OapbIChIHAA ANBIHFAH HOTHXKENep OoJaliakTa Tyie nienierine Kapchl MHAKTUBTEINEH BaKIIMHA
Jaspiay eHJIpiCiHIe KeHIHeH KOJIaHyFa JKOJI alllajibl.

PE3IOME

B craTtbe mpeacraBiieHbl pe3yabTaThl ONPEIeTICHUE ONTHMAIBHBIX MapaMeTPOB MHAKTHBAIIMH
BUPYCOB /ISl pa3pabOTKW MHAKTHBUPOBAHHOW BaKIWHBI MPOTUB OCITBI BepOM0a0B. B uccnenoBannu
WCIIOJIb30BAINCh HHAKTHBAHTOB ((hopMalibaerus, OeTa-MponroIakToOH U JUMEPITHICHMIH), KOTOpbIE
IIMPOKO MCHOJIB3YIOTCS B IPOU3BO/ICTBE MHAKTUBHPOBAHHBIX BAaKIMH IPOTHB BUPYCHBIX HH(pEKIHU. B
XOJIe MCCIIEAOBaHUs OBUIO YCTAQHOBJICHO, YTO OETa-NMPONMOIAKTOH U (GopMajbIeThl MOKa3ald Kak
HauOosee 3((HEeKTUBHBIC MHAKTUBAHTHI ISl MHAKTHBALIMK BUpPYyca OCIbl BepOIto10B. KoHIleHTpauu
oera-mponunonakrona 0,05% wu ¢opmansmernga 0,2% mnpu  22°C  NOJTHOCTBIO  yTPaTHIIU
MH(EKIMOHHYI0  aKTUBHOCTH BUpYCa M COXpaHss €ro aHTUreHHwle cBoicTa. [Ipm stom 0,2% B
KOHEYHOH KOHILEHTpAalWH JUMEPITHICHUMHH JISMCTBOBAaJ MeEIUIEHHEe JBYX IPEIbIIyIIHX
WHAKTHBAaTOPOB M OKa3bIBAJl TIPOJIOJKUTENLHOE JICHCTBUE HAa BUPYC, CHIDKAs aHTUTEHHYIO aKTHBHOCTh
Bupyca. JlJi1 MHaKTHBAIMK BHUpyca Ha OCHOBE NIBYX BhIOpaHHBIX mHakTHBaHTOB 0,05% pactBop Oera-
MPOMHOJIAKTOHA WHAKTUBHPOBai BUpyc npu 22°C 3a 5 yacos, a 0,2% pactBop dopmansaeruna npu
TOMW K€ TeMIepaType MOJHOCThI0O MHAKTHBHPOBAN BHUPYC 3a 8 yacoB. MIHaKTUBUpOBaHHBIE 00pa3IIbL,
HOJyYeHHBIE Ha OCHOBE ((EKTUBHBIX MapaMeTPOB MHAKTHBAIMHU, OBUTH CIIOCOOHBI WHIYIIMPOBATH
MMMYHHBIH OTBET TNPOTHB OCHBI BepOmMOI0B Ha Ko3ax. OOpas3npl WHAKTHBUPOBAHHOTO BHpYCa
IPOIYIMPOBAIN MTPOTUBOBUPYCHBIC HeHTpanm3yrone anturena Ha 7-it nenb (0,5 1092), xoropsie
JocTurian Makcumyma Ha 28-ii nenb (3,0 1092). PesynbraTsl nccieqoBaHus MO3BOJIST B NAJIbHEHIIIEM
HIMPOKO MCIOJIB30BaTh B MPOU3BOACTBE HHAKTUBUPOBAHHYIO BAaKIIUHY IIPOTHB OCIIBI BEPOIIOIOB.
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OIIEHKA JIHK U3 OBPA3IIOB KA3AXCKHX IIOPO/I JIOIIAJIEN THIIA )KABE U
AJTAVICKOI'O THIIA JIJISI 16S pPHK CEKBEHUPOBAHUA
EVALUATION OF DNA SAMPLES OF KAZAKH HORSE BREEDS OF THE ZHABE AND
ADAI TYPES FOR 16S rRNA SEQUENCING

AHHOTAUA

[IpencraBieHHbIC HAMH MUKPOOUOTHI KMIIICUHUKA, U BEPXHHUX JBIXaTCIbHBIX IyTEH, JIOMACH
Ka3axCKOH TMOpOABI THIIA kabe M aJaiicKoro THIa B COCTOSSHUM HOPMAIBHOTO (PH3HOJIOTHYECKOTO
COCTOSHHSI ¥ HEJIOMOTaHHWs, HANpsSMYI 3aBHCAT OT TOYHOTO W BOCIPOM3BOJMMOIO ITONyYEHUS
MUKPOOHOJIOTHYECKUX JTAaHHBIX. KPUTHUECKMM ImaromM B 3TOM IIpollecce, SBISAETCS MPUMEHEHUE
COOTBETCTBYIOIICH METOMOJOTHH Il u3BiedeHuss MukpoOHoi JIHK, mockosibKy HCKaKeHus,
BHOCHMEBIE B Tmiporecce wu3BiedeHus JIHK, moryt mnpuBecTH K HETOYHOMY TPEACTABICHHIO
MHUKPOOPTaHU3MOB.

B cBoux muccrnenoBaHusAX, MBI NPOBENH KOJUYECTBEHHBIN aHamu3 sKcTparupoBanHoro JJHK
komMmepueckiuM Habopom (Purelink Microbiome Purification Kit) mo metoanke npousBoautens u3
00pasIoB Ka3aXxCKOM JIOIMIAaX JABYX THIIOB - jkabe u ajail (00pasibl B3sIThI M3 BEPXHHX JbIXATEIbHbIH
nyteit (nN-24), kumeunuka (N-24) u dexanuii (N-22) ans ganpheiero 16S pPHK cexBenupoBanus u
MOCJIEYIONIETO TMONyYeHHsT JAHHBIX O MHUKPOOHBIX COOOIIECTBAaX, HAXOJSIIUXCS B KUIICYHUKE, U
BEPXHUX JBIXaTEIbHBIX ITyTEH BEIIIE YKa3aHHBIX THUIIOB.

B uemoM, xommepdueckuit komruiekT it u3Bnedenuss JIHK w3 muxpooduoma Purelink
Microbiome Purification Kit sBisiicss Hanbosee onTHMaNbHBIM U MPOCTHIM B MPUMEHEHHH, TaK Kak,
HE HMMeJ MPOTHUBOIIOKA3aHUM Kak IJI1 OKpYXKaloIeW cpellbl, TaK W JUIsl UCHOJHUTENs. Pe3ynbrarsl
¢GiyopoMeTpryecKOro aHainu3a i ONpeleNieHHs IoKa3zaTelied KOoJIM4YecTBa MOATBEPIUIU
MPUTOTHOCTh BBINIEyKa3aHHOTOo Meroaa 3kctpakiuu JIHK mms mocnmemyromiero cexBeHHUpOBaHUS U
XpaHEHUSI.

ANNOTATION
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Our representation of the microbiota of the intestine, upper respiratory tract of a horse
(Kazakh horse: Jabe, Adai) in health and indisposition conditions directly depends on the accurate and
reproducible receipt of microbiological data. A critical step in this process is the application of an
appropriate methodology for the extraction of microbial DNA, since distortions introduced in the
process of DNA extraction can lead to an inaccurate representation of microorganisms.

In this study, we conducted a qualitative analysis of extracted DNA with a commercial
Purelink Microbiome Purification Kit using the manufacturer's method from samples of two types of
Kazakh horse - Jabe and Adai (samples from the upper respiratory tract (n-24), gut (n-24) and feces
(n-22)) for further 16S rRNA sequencing and for further obtaining data on microbial communities
located in the gut and upper respiratory tract of horses.

In general, the commercial kit for extracting DNA from the microbiome Purelink Microbiome
Purification Kit was the most optimal and easy to use, as it had no contraindications for the
environment and for the performer. The results of the fluorometric analysis to determine the quality
indicators confirmed the suitability of the above method of DNA extraction for subsequent sequencing
and storage.

Knroueswvie crosa: J[HK, mukpoouom, sxcmparxyus /JHK, kazaxckas nowaows, mun sxcabe u
adaﬁ, CEKB6EHUpOBAHUE, MEMACEHOMUKA
Keywords: DNA, microbiome, DNA extraction, Kazakh horse, sequencing, metagenomics

Beenenue. EcrecTBeHHBIE OTOOp B TEYEHUE THICSUYECICTUN, MOJ BIMSHUEM CIIOXKHBIX
KITMMATHYECKUX YCJIOBUH, TPU KPYTJIOTOAOBOM NAaCTOMIIHO-TEOCHEBOYHOM CHoco0e comepikaHus,
KOCSTYHOM CII0CO0€ BOCITPOM3BOJICTBA, MCIIONB30BAHNE IPUMUTHBHBIX METOJIOB OTOOpa W Moadopa, B
COOTBETCTBHU C TPEOOBAaHMSAMH YKIaJa XH3HH KOUEBOTO HAapOAa, CTAIM OCHOBHBIMH (hakTopamu B
(hopMupoBaHUN Ka3aXCKOM OpOAbI JIOIIAEH. OTiuuHbIE MIPUCIIOCOOUTEIBHBIE,
BOCTIPOH3BOIUTENbHEIE, paboune U MPOTyKTUBHBIE KAYECTBA CUATAIIOCH UX TOCTOMHCTBOM. TaOyHHO-
TeOCHEBOYHBI METOJ pa3BeIcHUS] KOHEBOJACTBA IMPOMCXOAMI Ha MPOTSDKEHHU CTOJIETHUH, YeJIOBEK
0c000 HEe BMEIIMBAJCS, B TAHHBIA MpOIlecc, MTOITOMY Y Ka3aXCKHX JIOMAAeH Ha MPOTSHKEHUH BEKOB,
KaKuX JINOO 3aMETHBIX BUIOM3MEHEeHHI He mporcxoamiof1,2].

l'enernyeckuii MoOTeHIMANT COBPEMEHHBIX MECTHBIX Ka3aXCKHMX JIOIIAJeH, Moja BIUSHUEM
CEJIEKIIMOHHO-TNIEMEHHON pabOThI, CO3/IaHUsI HOBBIX BHYTPHUIIOPOAHBIX W 3aBOJCKHUX THIIOB, JTMHHUHA U
CEeMEHCTB, C TIIeNBI0 TMOBBIMIEHUS MSICHOW W MOJIOYHOH NPOAYKTUBHOCTH, IPHOOPETIO CBOU
reHeTHYeckre 0cOOEHHOCTH. 3a/aua KoHeBo10B KazaxcraHa, COCTOMT B COXpaHEHHH, W yIy4IICHHH,
TeHOTHIIA OTEYEeCTBEHHOM moposr [3].

OnoMalllHEeHHbIE JIOAIU KUBYT B APYTHX YCIOBHUSIX MO CPABHEHUIO CO CBOMMU BBIMEPIIMMU
JMKUMH [IPEIKaMH, H COOTBETCTBEHHO UMEIOT pa3iinuus B MHKpoouome [4].

Kenynoyno KUIIEYHBIH TpakT JoOMmIaned COAEPKHT pPa3sHOOOpa3HOE  COOOIIECTBO
MHKpPOOPTaHU3MOB,KOTOPbIE ~COJEpXKAT TPUOKH, Tapa3uThi, BUPYChl u Oaktepun [5]. Drta
COBOKYITHOCTh PA3JUYHBIX MUKPOOPTAHU3MOB SIBJISETCSI MUKPOOHOTOM, 8 COOTBETCTBYIOIIAS CTUHHIIA
TeHETHYECKOr0 MaTepuasia, Ha3biBaeTcss MUKpooromom [6].

Pe3ynbrarel Hay4yHBIX HCCIENOBAHUN JEMOHCTPUPYIOT TECHYIO CBS3b MEXIY KHUIIEUYHBIM
MHKpPOOHOMOM, COJICPIKUMBIM U ero QyHKIuid. [7].

JInst cpaBHEHUsI, BEPXHSSI YaCTh KHUINEYHHMKA JIomiaau (5KeIyI0K, j€ junum u 1OAB3/OIIHAs
KHIIKA) JeMOHCTpHpyeT OoJjiee HM3MEHYHMBYIO MHKPOOHOTY, YTO TPOHMCXOAUT 32 CHYET BBICOKOH
KOHIIEHTpalMu OakTepuii B KOpMe W OKpyXkaromiei cpene. boiee Toro, wieHsl a-poTeobakTepun
0OBIYHO MHOTOYHMCIICHHBI B TOH YacTH KumeyHuka [7]. Hanporus, coctaB MukpoOHoTa, oOuTaromast
B HmxHUX oTaenax JKKT nomazeit (cnemast Kumika W TOJICTash KHWIIKA), KKETCS YAUBUTEIHHO
cTabHUIBHON, HECMOTPS Ha MHAMBHIYJTbHOCTD )KHBOTHOTO, TIOPOJTY, BO3PACT H TIp.

MukpoOMOM KUIIEYHHKA MEHSETCS B 3aBUCUMOCTH OT JMETHI, JICKAPCTBEHHBIX MPENapaToB,
KOpPMJICHHSI, CTpecca, W psla XPOHHYECKMX 3a00JIeBaHHM, TaKUM OOpa3oM, 3/J0pOBbE JIOIIATH
3aBUCHT OT COCTOSIHUS KuIleuHuKa [8].

Hekotopsie MHUKPOOBI MPOAYLHUPYIOT METa0OIHTHL, KOTOpBIE SIBJIAIOTCSA
NPOBOCHIAUTENbHBIMHA, MOTYT AKTUBHPOBAaTh HMMYHHYIO CHCTeMYy, 4YTOOBI OHa craja Ooiee
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PCaKTUBHOM M yCyryOHia ajuiepruieckoe 3a00jieBaHie KOXKU WK BocnalieHne koxu [9)]. BoiBnenne
HaMW4YUsl TaKUX MHUKPOOOB MaeT HaM BO3MOXXHOCTh W3MEHHUTh HMX KOJHYECTBO, CKOPPEKTHPOBAB
paIfioH WM MPUMEHUB NPEeOHOTHYECKHE W MPoOHOoTHYeCKHe A00aBKH. YPOBEHb amleTuTa, KOIUKH,
M30BITOYHOE Ta3000pa30BaHKE, KOJHTHI, S3BbI KHUIICYHHMKA, XPOHUYECKasl Iuapesi, BOCIAJIUTEIbHbIC
3a00yleBaHMsl KHUIIEYHWKA W MHOTHE JApyrue (aKkTOphl CBS3aHBI C PE3KUMH W3MEHEHHSIMH B
MOMYJIANMAX KHUIIEYHBIX MHUKpPOOOB y Jsomianeil. 3amuTHBI Oaphep KHWIEYHHUKA W CIU3UCTas
000JI0YKa, CBSI3aHBI C OOJIBIIMM KOJMYECTBOM «Xopommx» Oakrepuii [8,9]. HccnenoBanusmu
oOHapyXeHa CBsI3b COCTaBa KHIIEYHOTO MHKPOOMOMAa, C HEKOTOPHIMH TIOBEACHUYECKUMHU U
TICUXOJIOTHYECKUMH COCTOSHUSMH JKMBOTHBIX, TAKIMH KaK arpeccus, TPeBOTa U JaKe JNETpPeccHs H
TUIEePaKTUBHOCTE, Takumu kKak ADAD y moneii. [8,9].

Texnonorua JJHK cexBeHHpoBaHUS,APYTUMH CIIOBaAMU CEKBEHHPOBAHHE HOBOI'O MOKOJEHUS
(NGS), Teneps O3BOIISET IMPOU3BOANUTE MCCIIEI0OBAHIS OO CIOKHBIX OMOJIOTHIECKUX 00pa3IoB Ha
OCHOBE MH(OpPMALIUK O OCIENOBATEIBHOCTH B 00JbIIHX 00beMax [10].

Kax mpasuino JTHK cuauana ounmarot, 1 B nocaeayomeM JJHK cekBeHnpoBaHue NpUMEHSIOT
JUTSL XapaKTEPUCTUKH TAKCOHOB, C IPUMEHEHHEM I'€HETHYECKOro Mapkepa, Takoi kak 16S pPHK ams
Oaxrtepuii, 185 pPHK nmns sykapuor, nub0 BHYTpPEHHIOI, TpaHCKpuOMpyemyto creiicepuyro JIHK
(ITS), npucyrcrByromnryro mexay redamu pPHK st rpu6kos [11].

Hus  ompeneneHuwss MHUKPOOHOW Cpemsl y OJKHUBOTHBIX HCIONB3yeTcss Merox  16S
CEKBEHHPOBaHUs, KOTOPHI NpPU3HAH «30JIOTBIM CTaHAAPTOM)» aHajiM3a COCTaBa MHUKPOOHOTHI
KHIIIETHNKA.

Meton 16s cexkBenmpoBanuss — 310 JIHK-meTon wccnemoBaHuWs KHIIEYHOW MHUKPOOHOTHI
YeJIoBeKa M JKMBOTHBIX, KOTOPBHIH JaéT BO3MOXHOCTh HOIYYUTh HWHPOPMALUIO O TOJHOM
MHUKPOOHOJIOTHIECKOM Pa3HOOOpa3ui B KHUIIIEYHHWKE, OMPENENsas M MPUCTEHOYHYIO, W MPOCBETHYIO
MHUKPOOHOTY.

BHe 3aBUCHMOCTH OT LENM TeHETUYECKOrO HCCIIEOBAHMA, KayecTBO JaHHBIX, B KOpHE
3aBHUCHT OT METO/Ia IEPBUYHOM IKCTPAKIIMH HYKJICHHOBBIX KHCIIOT [12].

IIepBbIM U Ba)KHBIM 3TAallOM CEKBEHUPOBaHUS siBisieTcs skcTpakuus JJHK.

D¢ dexTuBHOCTD KiIeTOYHOro Jym3uca M kadectBo JIHK W3 cnoxHBIX OakTepHaIbHBIX
OKOCHCTEM SBIISIOTCS JBYMS OCHOBHBIMH MpOOJIEMaMH B TaKHX MOJEKYISIPHO-IKOJIOTHIECKAX
uccnenoBaHusax. VccrnemoBaHus, CBSI3aHHBIC C JKMBOTHBIMH M JIIOJbMH, 4YacTo TPeOYIOT aHalu3a
0O0JIBIIIEr0 KOJIMYECTBA 00PA3IIOB, YTO JeJaeT BAXKHON MPOU3BOAUTENBHOCTh MeToa BhieneHus JJHK
[13].

Kommepueckue wnaboper mist ussneuenus JHK, wm gms oumctkm JIHK, u3 pasHbix
OHMOJIOTUYECKUX O00PasloB, SIBISIFOTCS MPAKTHUYHBIMH M BBICOKOIIPOM3BOJUTEIBHBIMU HAaOOpaMH, K
TOMY K€ He TIPUYHHSIOT BPeJl 3/[OPOBBIO )KHBOTHOTO M YEIIOBEKA.

Hab6op mns ounictku JITHK mukpooduoma Purelink Microbiome Purification Kit obecrieunBaer
OBICTPYIO OUYMCTKY BBhICOKOKauecTBeHHOM MukpoOHOW JIHK, m JIHK xo3simHA, W3 caMbIX pPa3HBIX
TUTIOB O0pasIioB, BKJIIOYAs CIOXHBIE O0Opasilbl, TaKWe KaK CTyJ W mouyBa. B Habope mcmomib3yercs
MIPOBEPEHHAS TEXHOJIOTHS JJI1 HAICKHOTO nosryderHus ountiieHHou JIHK, roTtoBoii ams mociemyromei
IILIP, cekBeHMpOBaHMs, WM HHBIX TNPUMEHEHUH. braromapss BbICOKOA((EKTUBHOMY IOAXOIY
TPOWHOTO JU3MCa, OBICTPOMY YAAJIEHHUI0 WHTHOMTOPOB M YHHBEPCAIBHOCTH, 3TOT HA0Op HUAeaIbHO
MOJXOMUT JIJIsl TIPOEKTOB IO HMCCJIEJOBAaHUIO MHKPOOMOMa, a TakXKe MpOorpamM, HampaBICHHBIX Ha
ObICTpOE OOHApYKEHUE MATOTeHHBIX OAKTEPUH B Pa3IMYHBIX 00pa3Iax.

Ilepen NGS cexBenmnpoBaHueM, cuutaercs 3(PQEKTHBHBIM MPOBOJUTH MPOBEPKY KadyecTBa
JHK Ha dayopomerpe Qubit, mockonbky oH u3Mepsier HenoBpekaeHHyro mii/IHK [14]. Boienenue u
M3MEpeHHne HKCTpaaupoBaHHON KoHueHTpaumu JHK sBisercs 6a30oBBIM METOAOM, OT KOTOPOTO
3aBUCHT HA/IKHOCTH U 9P(PEKTUBHOCTH XpAaHEHHS Y UCTIONb30BaHMs 00pa3uoB [17].

B namreii pabote, MBI TIpeciieIoBalIM Melb OIEHKA MeToaa BeiaeneHus reHomHou HK u3
BEPXHHUX JbIXaTeJIbHBIX MyTEH, KHIICYHUKA W (peKayni, Ka3axCKOH MOpOoJbI Joliaael Tuma xabe u
ajaiickoro THma, ¢ Touku 3peHHsa kosmdectBa JIHK, koHIeHTpanyu, 4YMCTOTHI, IIEIOCTHOCTH H
MPUrOIHOCTH J1J1s1 16S cekBeHMPOBaHUSI.
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Matepuanst u Metoasl. Matepuanom s Beigenenns JHK coyxunm oOpasubl n3 BepXHUX
JbIXaTenbHbIN TyTel (N-24), kumieunuka (N-24) u pexanuii (N-22) ka3axckoii Jomaan IByX THIOB. B
UcclieToBaHny ucronb3oBanu 70 o6pa3os. OOpa3ib! ObLTH 0TOOpaHbl B Manrucrayckoit, Bocrodno-
Kazaxcranckoii u B [laBnomapckoit obnactax. Bee oOpasipl mpoHyMepoBaHbl IO UHIUBUILYaIHHOMY
TaBpPY KUBOTHBIX.

Okcrpakiuio JIHK mpoBommmm wmcnons3yst komMepueckuid Habop s BergeneHus JJHK
Purelink Microbiome Purification Kit, B cootBercTBUM ¢ mpotokonom npousBoautens [15]. Purelink
Microbiome Purification Kit, sBmsiercs Habopowm, crernuanusupyommmcs Ha usiedernn JIHK
0axTepuaIbHOr0 MUKpOOHMOMa M3 CMBIBOB, M JKMIKOCTEH >KMBOro opranu3ma. B mporecce ouncTku
MaKkCUMWIM3UpyeT oxBar OaktepuanbHoi JIHK mpu aHanmuse CEKBEHHpPOBAaHUS —CIIEAYIOIUIETO
HOKOJICHUS, W TIO3BOJIICT MPOBOJHUTH BBHICOKOUYBCTBHTENBHBIM aHAIN3 MHKpOOMOMa Ha OocHOBe 16S
pAHK u uccnenoBanus METareHOMHOI'O CEKBEHUPOBAHUS.

KonnuectBennsiii ananus JJHK. KonndecTBenHnoe onpezneneHne Bcex 00pa3oB MPOBOIWIN B
YETHIPEXKPATHOH TMOBTOpPHOCTH. OKcTparupoBaHHylo JHK komndectBeHHo ompenensiin  Ha
dyopometpe Qubit 3.0 (Life Technologies) ¢ Habopom amst ananusza Qubit dSDNA HS s Qubit 3.0,
B COOTBETCTBHH C MPOTOKOJIOM mpousBoauTens [16]; k 195 Mk padbouero pacteopa Qubit mobasmsutu
5 Mki kaxkaoro ooOpasia. JKemaemas KOHIEHTpAIHS IS YCIEIIHOTo cekBeHupoBanus 16S pPHK 3-4
Hr/mi.  OOpasnel, YbM KOHHEHTpamuu Obumn  10< HI/MJ HOPMAajlH30Bald C [OMOLIBIO
JEMOHU3UPOBAHHON BOJBI.

PesyabTaThl ucciaenoBaHusi u obcy:kaenue. DryopoMeTpUUECKHH aHAIW3 HATJISIHO
JIEMOHCTPUPYET JOCTATOUYHYIO KOHUEHTpauuto BblaeraeHHoM JIHK, d4ro sBisieTcss KIHO4YEeBBIM
MOMEHTOM Ul JAJIbHEHINX aHaIu30B. [IpHu OleHKe LeJI0CTHOCTH HYKJIEMHOBOM KHCIIOTHI, OHA UMelia
BBICOKYIO MOJICKYJIIPHYIO MacCy, 4TO CYIIECTBEHHO pu 16S cekBeHMpOBaHUM.

Cpenusiss konuentpauus JIHK u3 oOpasuoB nomagu tuma xade (CMBIBBI W3 BEpXHHX
JbIXaTenbHbIX myTel- (N=16) u3 kumeuynuka —(N=16) u ¢exanmii-( N=14)) cocraBuiaa 7,8 ur/mi (
tabmumna 1 ).

Tabmuia 1 — KomnuectBo JIHK kazaxckoii nomanu tumna xade

Tumnsr No Konnenrparwmst JIHK Hr/mi

1 5,7

2 10

3 12,3

4 4,8

5 6,1

6 9,5

7 12,3

MyTH 9 7.7
=

T 11,8

12 59

13 51

14 8,5

15 4,3

16 4,8




BerepuHapynsa FblibiMAapb!
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HER R
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B " R
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EN
14 10,8
15 11,3
16 5,6
1 5,7
=
3 10,3
4 8,5
B D
6 6
e EE

8 7,8
9 5,6
10

11
12

-

[E=Y
\i|
(2]
‘ | ‘ |

14 10,7

Cpennss konnenrpamus: 7,869565 Hr/mu

B cBoro ouepesib, 00pasiibl U3 JOMmaM THIIA A/lail (CMBIBBI U3 BEPXHUX JBIXAaTEIbHbIX MMyTeH-
(n=8) m3 xumeunuka —(N=8) wu dekanmii-(N=8)) mokaszanu CpeaHIO KOHIEHTpauoo 8,2 Hr/mi

(Tabmuma 2 ).
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Tab6mmma 2 — Koxudectso JIHK xa3axckoif jomany agaiiCKoro THIIa

Tunsr No Konnenrparus JJHK vr/mn
1 9,5
2 8,7
3 7,6
Bepxnne pprxarenbHble MyTH ?#
o | e
2 U
g
. R
2 ws
s L s
A S BEE
S 9,7
6 9,1
7 7,5
N R
L s
2 I
9,5
dekanuu

=
\l

.iiiik

Cpennsis konuenrpamnusi:8,204167

Amnanus kounentparuu Ha Qubit DNA HS o6pasios norraau trmna sxabe u3 CMBIBOB BEPXHUX
JIbIXaTeNbHBIX INyTeH, KUIIeYHWKa M (exanuil nemoHcTpupyercs B rpaduke (pucyHok 1). Camas
BBICOKAs! KOHIIEHTPALHS JOXOIUT A0 16 Hr/MKJ (KUIICUYHBIA CMBIB), caMas MUHUMaJIbHas COCTABIISIET
3 Hr/MKJ ((hexanuu,KUILEeYHbIH CMBIB U CMBIB U3 BEPXHHX JIBIXaTEIbHBIX MTyTEH).
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Pucynok 1 — KpuBas maHHbIX aHaiau3a KoHmeHTpanun Ha Qubit DNA HS o6pasiios nomaan Trma
’kabe: Ban-BepxHue npixarenbHble MyTH (CMBIBBI), K-KumeuHuk (cMbIBBL), (-hexanun

KonueHTpauua OHK Hr/mn
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Pucynok 2 — KpuBasi taHHbIX aHaimu3a koHieHTpamun Ha Qubit DNA HS o6pasiioB somrau Tumna
anait: Ban-BepxHue IpIxaTeIbHbIC MMyTH (CMBIBbI), K-KUIIIEUYHHUK (CMBIBBI), (B-hexannu

Awnanmu3 xonnerTpanuu Ha Qubit DNA HS 06pasios momann trma agai (pekaanu, CMBIBBI U3
KHIIEYHNKA ¥ BEPXHUX JbIXaTelbHbIX myTeil). Hambonpmas konuentpanus JJHK nabmiomaercs B
oOpa3sie (ekanuii, KoTopas cocTaBisieT okojo 11 HI/MKI, HaMMEHbIas JOCTUTaeT 5 HI/MKI, KOTopas
ObLJIa SKCTparupoBaHa U3 KUIIEYHOTO CMBIBA JIOMAAM TUIA AJail (PUCYHOK 2).
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3axmovyenue: Ha ocHOBe Bhille M3/I0KEHHBIX pe3ynbraToB BbiaeneHus JJHK, Bce oOpasusr
OBUTH 3KCTPAJUPOBAHBI B IOCTATOYHOW KOHIICHTPAIMHU JUIS JalbHEUIIero MCIOhb30BaHUS HA OCHOBE
16S cexBenupoBanus. JIHK-cexBeHUpOBaHUE HCIIONB3YIOT JJIsl OMUCAHUS TAKCOHOB, MCIONB3ys 16S
pPHK - mapkepHsblii reH ans Gaktepuii. B gadpHeHIINX uccieoBaHUsIX, OyAeT WACHTHQHUINPOBAHUS
0aKkTepHaJbHBIX COOOIIECTB, PE3yJIbTATHl METATCHOMHBIX HCCIEIOBAHWI OyIyT CpaBHUBATHCSA C
0azaMu JTaHHBIX MocienoBaTensHocTel reHoB 16S pPHK B oTkpeiToM noctymie, Brirouas Greengenes
(18) u Silva (19) ¢ momompo mporpamMmHoro obecreuerus QIIME (konudecTBeHHBIH aHaIM3
MHKpOOHOI# konorun) (20) u Mothur (21). DT UHCTPYMEHTBI YCTAaHABIMBAIOT MOCJIEOBATEILHOCTh
OTIPEJNICICHHBIM ~ TAKCOHOMHYECKHM  YPOBHSIM, Ha OCHOBE KIACTEepU3allil  ONEPATHBHBIX
takconomudeckux eauuui (OTU).

dunancupoBanue: Pabora BEINIOTHEHA B paMKaX IPaHTOBOTO (PMHAHCHPOBAHUS 110 HAYYHBIM
U (W) HAyYHO-TeXHUUYeCKUM mpoektam Ha 2022-2024 roapl MuHuUcTEepcTBa 00pa3oBaHUs U HAYKU
PecnyOonuku Kazaxcran AP14869181 «l3y4yeHne 3KOT€HOMHKH MHKpPOOHMOMa JOMIAJel Ka3axXCKOU
nopoibl nomaneit MmerogoM NGS cekBeHHpOBaHUSY.
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TYHUIH

bi3miH JKBUTKBIHBIH 1IIE€K, XOFapfbl TBHIHBIC Ay >KOJJAPBIHBIH MHKPOOMOTAcHH (Ka3ak
KBUTKBICHL: JKaObl, Amaif) cay >koHe HayKac Kyhae OeifHeneyiMi3 MHKPOOHOIOTHSIIBIK JIepeKTepIiH
JIOJT JKOHE YJIalibl OHJIpUTyiHe Tikellel OaiiaHbICThI. Byl mporeccTeri MaHbI3IbI KagaM MHUKPOOTHIK
JHK-u61 Oein amy yirid TaicTi 9aicTi KongaHy O0oxsn Tabbuiazsl, eiitkerni JJHK-ub1 amy mponecinme
OpBIH ajFaH OypManaHyliap MEKPOOPTaHU3MIEPIiH o) eMec KOPiHICiH KabIMTaCThIPYhl MYMKIH.

By 3eprreyae 6i3 16s pPHK cexBenupiiey »oHe KeHiHHEH >KbUTKbIIAPABIH IIIEKTEPIHE KOHE
JKOFapFbl THIHBIC JKOJNJAapblHAa OpHAlaCKaH MHUKPOOTBIK KaybIMAACTBIKTAp Typalbl MOJIMETTep amy
makcateiHga Purelink Microbiome Purification Kit xoMMepIMsIIbIK SKUBIHTBIFBIMEH OHIPYIIiHIH
omici OolbIHINA anbIHFaH eKi ThnTeri Kazak »KbpUIKbIChIHBIH (JKaObl MeH Anaif) yariiepineH ()KOFaprbl
TBIHBIC XouAapbiHaH (N-24), imekTeH (N-24) sxone HoxicTeH (N-22) anbiaran JJHK-Ha canapik capanay
JKYPTi3iK.

XKanmer, Purelink Microbiome Purification Kit mukpoouomanan JIHK Oesin anyra apHairan
KOMMEPIHSUIBIK JKUBIHTBIFBI €H OHTAMIIBI JKOHE KOJIIaHyFa KEHiJ1 OOJ/bl, OUTKEHI OHBIH KOpIIAFaH
opTara >KOHE OpBIHIAYIIBI JEHCAYNBIFBIHA KapChl KOPCETLTIMIEPi KOK. MeImIepiniK KopceTKIimTepai
aHBIKTayFa apHajgFaH (QIyOpOMETPHSUIBIK Tajjay HoTHXKenepi korapeina atamran JIHK
IKCTPAKUMSCHIHBIH OJIaH apFbl CEKBEHHUPIICYTE KOHE CaKTay YIIiH )KapaMbUIBIFBIH PACTAIbI.
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ULTRASOUND DIAGNOSTICS PARAMETERS
OF UTERINE PATHOLOGIES IN COWS

ANNOTATION
Excessive exploitation of highly productive cows affects the reduction of reproduction and the
development of obstetric pathology. In these conditions, it is necessary to carry out timely diagnostic
and therapeutic procedures. Ultrasound scanning is a modern and effective diagnostic method, both in
determining pregnancy and for detecting the pathological condition of the genitals in cows.
Determination of new diagnostic parameters increases diagnostic efficiency. To achieve this goal,
determination of parameters of ultrasound diagnostics of uterine pathologies in cows, 59 Holstein-
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Frisian cows were examined with a portable ultrasound scanner using B-mode, with a linear sensor
with a frequency of 5-7 MHz. As a result of the conducted studies, the following diagnostic
parameters were determined: intrauterine exudate (IUE) depending on the amount and nature
(hyperechoic-HET), hypoechoic-HE), structural changes in the walls of the uterus, hyperechoic white
thickened strip, hyperechoic inclusions in the basal layer of the endometrium — foci of fibrosis,
calcification, uneven contours of the endometrium (strips of heterogeneous thickness - SHT), the
presence of pathological contents in the uterine cavity in the form of white hyperechoic inclusions
(snowstorm). In 79% of the cows studied, the presence of intrauterine exudate was determined (IUE -
hyperechoic - HE?, hypoechoic-HE|), 7.9% had structural changes in the form of thickening of the
uterine walls, 62.8% had hyperechoic strips of heterogeneous thickness (SHT) and 54% had a
snowstorm.

Keywords: cows, ultrasound diagnostic, endometritis, obstetric pathology, diagnostic
parameters.

Introduction. To date, there are many techniques aimed at diagnosing the condition of the
genitals. However, they differ in a number of features, have variable specificity and reliability.

For a long time, the generally accepted method of diagnosing the condition of the genitals was
clinical, including external (visual inspection, palpation) and internal (vaginal and rectal) [1], as well
as laboratory (examination of blood, urine, mucus) methods [2,3].

At the same time with the clinical examination of the genitals, the biophysical method of
ultrasound diagnostics, which was originally used to determine the pregnancy of females, actively
used in recent decades [4].

The ultrasound scanning method makes it possible to differentiate the degree of involution in
both healthy and cows with obstetric pathology and has practical value in more accurate diagnosis of
uterine involution processes. [5]. There is a relationship between delayed uterine involution, bacterial
growth and an increase in the amount of fluid in the uterine lumen, an increase in the diameter of the
horns and cervix and echotextural changes during ultrasound examination [6].

For transrectal ultrasonography, linear transducers in real-time with B mode are most
commonly used [7]. High frequency transducers used for transcretal imaging (5 or 7.5 MHz; 1 MHz =
1 x 106 sound waves per second) have high resolution and identify objects up to 1-2 mm in size, but
have low penetrating power [8].

In cows with clinical endometritis, the uterine cavity is filled with fluid with an increased
echogenic structure or anechogenic with an inhomogeneous echostructure, the endometrial layer is
thickened and its wall is heterogeneous, and the muscular one is thinned, the boundary between the
layers is weakly expressed [9].

In chronic purulent-catarrhal endometritis, relative to the muscular and serous membranes, the
mucous layer is clearly visualized, in which foci of increased echogenicity are recorded, indicating
areas of proliferative degeneration of the mucous membrane. The lumen of the uterine horns in healthy
cows is constriction, half open in some images and contains anechoic contents. In completed
involution, the uterus is localized in the pelvic cavity and has a homogeneous echographic structure
throughout [10].

The authors note the high efficiency of diagnostics at 4-5 weeks of the postpartum period [11].
The technique of transrectal ultrasound diagnostics of the uterus and ovaries consists in examining
through the rectum. To obtain clear visualization, the rectum must be cleared of feces, then the rectal
probe is inserted rectally and moved cranially to the lower rectum. For correct interpretation, it is
necessary to know the anatomical location of the organs. When the transducer is moved cranially, the
bladder neck and the bladder itself are visualized [12, 13, 14].

According to the literature data, the main parameters of ultrasound diagnostics, which
determine the state of the genital organs in the postpartum period, are the size of the uterus and
ovaries, the size of the cervix, the presence of fluid of various echogenicity in the uterus, structural
changes in the walls of the uterus and impaired blood flow in the uterus. The method of transrectal
ultrasound diagnosis of postpartum pathologies in cows shows high efficiency, but most often in
combination with clinical and cytological studies [15].
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To date, there is no gold standard for ultrasound diagnostics of the uterus. Basically, the
authors write that the criterion for diagnosis is the presence of symptoms of uterine lesions, which are
characterized by the accumulation of fluid in the uterus, endometrial lesions and changes in the
diameter of the cervix [5,16]. The purpose of our research was to determine the parameters of
ultrasound diagnostics of uterine pathologies in cows.

Materials and methods of research. To achieve this goal, cows (n=59) were examined from
5 to 175 days after childbirth and divided into two groups: clinically healthy and sick. Transrectal
ultrasound diagnostics was performed by an obstetric veterinary ultrasound scanner EASI SCAN
(BCF Technology Ltd, Scotland), in B-mode, a linear sensor with a frequency of 5 MHz (picture 1).

Picture 1 — Ultrasound veterinary scanner EASI SCAN

The study parameters included: manual identification, echographic visualization of the cervix,
body and horns of the uterus, determination of the state of the uterine wall, determination of the
presence of fluid in the uterus depending on the amount and type (hyper-, hypoechoicity of the
contents).

Results of research. The use of transrectal ultrasonography to assess the reproductive
structures of cattle expands the diagnostic capabilities of practitioners who previously used only
palpation through the rectum.

The skills of a specialist in obtaining a clear picture when scanning reproductive organs, the
ability to distinguish anatomical orientations and interpret ultrasound images are important. Currently,
the issue of determining clear and uniform diagnostic parameters of transrectal sonography remains
relevant, especially for determining pathologies in the reproductive organs [20].

The skill of the specialist in obtaining a clear picture when scanning the reproductive organs,
the ability to distinguish between anatomical orientations and the ability to interpret ultrasound images
are important. At present, the issue of determining clear and unified diagnostic parameters of
transrectal sonography remains relevant, especially for determining pathologies in the reproductive
organs.

Data analysis showed that specialists with experience in diagnostic studies can determine signs
of inflammation not only in the ovaries, but also in the uterus, these include:

- accumulation of fluid in the uterus;

- damage to the endometrium;

- change in the diameter of the cervix.

As a result of the studies, the parameters and signs of ultrasound examination were
determined, which define the state of the uterus in cows in the postpartum period, with a more detailed
interpretation.

Together with ultrasound diagnostics, temperature and fatness were measured, organoleptic
evaluation of the discharge of the vagina was obtained and performed, rectal diagnostics and cytology
of vaginal smears were performed. Thus, we determined the parameters of ultrasound diagnostics and
carried out a comparative analysis of the data. The results of the studies are shown in Table 1.

Table 1 — Results of the ultrasound picture and signs characterizing the state of the uterus of cows in
pathology
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. Structural Bands of non-
Intrauterine changes of the uniform Snowstorm
Research methods n exudate uterine walls thickness
n % n % n % n %
(Lj’.'”asou.”d 52 | 19 | 79 5 96 | 15 | 628 | 13 |54
iagnostics
Rectal diagnostics 52 10 19,2 3 58 - - - -

According to table 1, in the first 20 days after delivery in 79% (19) cows, the ultrasound
picture was characterized by the presence of anechoic contents with hypoechoic inclusions (lochi) in
the uterine cavity - intrauterine exudate (IUE). Structural changes in the muscular layer of the uterus in
the form of thickening were detected in 9.6% of cows. In 62.8% (15) cows from 20 to 45 days after
calving, hyperechoic strips of heterogeneous thickness (SHT) in the endometrium of the uterus
(hyperechoic white thickened weight, hyperechoic inclusions in the basal layer of the endometrium —
foci of fibrosis, calcification. In 54% (13) cows, the presence of pathological contents in the uterine
cavity was determined in the form of white hyperechoic inclusions (snowstorm), which is
characteristic of acute postpartum endometritis.

When evaluating the ultrasound picture in cows, the days of the study after calving are
important. Since in the first two weeks, during the period of active evacuation and contraction, the
uterus will contain fluid. During this period, we can pay attention to the volume of content and the
nature of the visualized picture in comparison with the clinical picture, which is actively manifesting
in this period.

Two weeks after delivery or more, there should normally be no fluid in the uterus, only slight
mucus. Ultrasound scanning allows you to detect the contents in the uterus during this period, in the
absence of clinical manifestations of pathologies. Here, during the examination, we should also pay
attention to the thickening of the walls of the uterus and the visualized picture, which will allow us to
differentiate the nature of the exudate.

Based on the results obtained and based on the data of other scientists Sheldon [17],
Kasimanickam [18], Kdhn [13], Serebritsky [19], we propose to include in obstetric practice the
following parameters of ultrasound diagnostics that determine the pathological state of uterine
inflammation:

1) intrauterine exudate (IUE): depending on the number and nature (hyperechoic-HE?®),
hypoechoic-HE));

2) structural changes in the walls of the uterus;

3) hyperechoic white thickened strip, hyperechoic inclusions in the basal layer of the
endometrium - foci of fibrosis, calcification, uneven contours of the endometrium (strips of
heterogeneous thickness - SHT);

4) the presence of pathological contents in the uterine cavity in the form of white hyperechoic
inclusions (“Snowstorm”™).

Depending on the nature of the fluid in the uterus, the ultrasound picture has distinctive
features, it can be physiological mucus, blood clots (black), lochia after childbirth, pathological
purulent-catarrhal and fibrinous exudate (gray, white), delayed and decomposing lochia (areas of gray
with white inclusions). In this case, when scanning, it is necessary to take into account the days after
childbirth and clinical manifestations.

In the normal course of the postpartum period, by day 7, it is visualized: an increase in the
lumen of the uterus, since the uterus is still in the process of involution, a little hypoechoic fluid. The
inner layer of the uterus is uneven; the involution continues (Figure 1).

Figure 2 shows insignificantly intrauterine fluid (1) in the uterus of a healthy cow on the 7th
day after delivery, cotyledons in the uterus (2). Pathological purulent-catarrhal exudate in the uterine
cavity has a high echogenic density; therefore, it is visualized in a lighter color, compared with
amniotic fluid or estrus mucus (figure 2).

Figure 3 shows an ultrasound picture of the uterine horn of a healthy cow on the 28th day of
the postpartum period (left), where a homogeneous structure of the uterine cavity (1,2) and its wall (3)
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is visible. A cow with purulent catarrhal endometritis on day 30 in postpartum period have (right)
intrauterine exudate (IUE), hyperechoic — 1, structural changes in the uterine wall — 2, bands of
inhomogeneous thickness — 3.

The results of the study of the uterus in cows on 10-14 days of the postpartum period (Figure
4) show that in patients with acute catarrhal endometritis of cows, the following signs are revealed
during ultrasound: the presence of white hyperechoic inclusions (b) — 1 (“Snowstorm™), strips of
heterogeneous thickness weight (SHT) - 2, structural changes, thickening of the walls of the uterus —
3.

<P1>1COXPARNTS NG DAMATS <F2>: ReVAT um

Figure 2 — The uterine horn of a healthy cow on the 7th day of the postpartum period. Longitudinal
scanning, schematic representation of an ultrasound image (right)

Figure 3 — Ultrasound imaging of the uterine horns in normal (left) and inflamed (right),
transverse plane
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Figure 6 — The horn of a sick cow on the 41st day after birth

The results of studies of the uterus in a cow on the 25th day of PRP (Figure 5) showed that in
animals with purulent-catarrhal endometritis, the following signs were found, these are IUE in the
form of a hyperechoic area - GE (1) and gray hyperechoic inclusions - “Snowstorm” (2), hyperechoic
strips of strips of heterogeneous thickness (3) (SHT). Hyperechoic intrauterine exudate, which was
collected from the vagina, was a thick white mucus with inclusions characteristic of purulent-catarrhal
endometritis (4).

When examining a sick animal on day 41 of PRP (Figure 6), intrauterine exudate (IUE) is
visualized in the uterine cavity - 1, hyperechoic inclusions “Snowstorm” - 2, structural changes in the
walls of the uterus in the form of thickening - 3.

The results of our studies show that the effectiveness of ultrasound scanning in detecting the
norm or pathology of the genital organs increases if it is carried out from 20 to 30 days after calving,
as well as at a later date to determine chronic endometritis, when clinical signs do not appear.

The parameters of ultrasound diagnostics of the uterus in cows in the postpartum period are
based on the presence of pathological intrauterine exudate and its properties, and structural changes in
the myometrium and endometrium of the uterus.

Conclusion. As a result of research, the parameters of ultrasound diagnostics of uterine
pathologies in cows were determined, such as the presence of intrauterine exudate (IUE - hyperechoic
- HE?, hypoechoic-HE]) in 79%, structural changes in the form of thickening of the uterine walls in
7.9%, hyperechoic strips of heterogeneous thickness (SHT) in 62.8% and snowstorm in 54% of cows.
The effectiveness of ultrasound scanning in detecting the norm or pathology of the genitals increases if
it is carried out from 20 to 30 days after calving, as well as at a later date to determine chronic
endometritis when clinical signs do not appear.
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TYHUIH

JKorapbl eHIMII CHBIpJapAbl KapKbIHABI MaifajaHy Ke3iHAe, PEnpOAYKTUBTI (PYHKIHSIHBIH
TOMEHJIEyl JKOHE aKyIIepiiK IMaTOJOTHUSHBIH aWTapibIKTail Tapamysl Oaiikamansl. by sxarmaiina
YaKbITBUIBI TUArHOCTHKAJBIK JKOHE EMIIK MpoLeAypanap KaxeT. YIbTPaIblOBICTBIK CKaHepiey
Oya3IBIKTHI aHBIKTAY/Ia 112, CUbIpIapAarkl )KbIHBIC MYIIENEPiHiH MaTOIOTHSIIBIK KaFJaiblH aHBIKTay1a
Jla 3aMaHayd >KOHE THIMJl [IWATHOCTHKAIBIK oaic Oomnbim Tabbutafpl. J{MarHOCTHKAHBIH >KaHa
MapaMeTpiiepiH aHBIKTay JUATHOCTHKAIBIK THIMIUTIKTI apTTBRIpaael. Makcatka IKeTy YIIiH
CUBIPJIApAFbl KATBIP TATOJOTHSCHIHBIH YIBTPAIbIOBICTHIK JIHATHOCTUKACHIHBIH ITapaMeTpiepiH
aHpIKTay ymiH 59 rommreldH-Qpu3 cubIpbl xkoHe 5-7 MI'Il *KHINIKTEri CBHI3BIKTBIK CEHCOpHl Oap B
PEKUMIH KOJIJAHATBHIH MOPTATUBTI YIBTPaABIOBICTHIK CKaHep Xypri3inai. HoTmwkecinge, »KaThIpabIH
KaOBIHYBIHBIH TTaTOJIOTHSUTBIK JKaFAbIH aHBIKTAWTHIH YIBTPAABIOBICTHIK JHATHOCTHKAHBIH KeJeci
mapaMeTpiiepiH aKymepiik ToKipudere KOCyIbl YChIHAMBI3! KaTbeIpinrimik skccynat (JKID) cansr meH
CUMaThiHA OalIaHBICTBl (THIEPIXOTeHAIK-T3T), TUMOdXOreHIiK-I'J), KaTblp KaObIpraJapbIHBIH
KYPBUIBIMJIBIK ©3TepicTepi, THIEPIXOTCHIIK KAIBIHIATBIIFAH aK OJIAK, SHIOMETPHUSHBIH 0a3aibIbl
KaOaThIHAAFEl THIIEPIXOTCHIIK KOCHIHABUIAp — OIMakTap (UOpPO3, KAIBIHMHO3, SHIOMETPHUSHBIH
Oipkenki emMec KOHTypiaphl (OipKenki emec KalnbIHABIKTAFkl xonakrap - BKXK), skaTelp KybICBIHAA aK
THIIEPIXOTEH/IIK KOCBhIHIbUIAp (MeTens-M) TypiHOE MaTONOTHSUIBIK Typae OOybl. 3epTTeireH
cubipiapabiy 79% - ma KaTbIpINIiIiK 3KCCYAATTHIH 00yhl aHbIKTANAbl (JKIOD - runepaxorenni - get,
runodxorenmi-GE|), 7,9% - ma xarelp KaObIpraiapblHBIH KaJIBIHIAYBl TYPIHIETI KYPBUIBIMIBIK
e3repictep, 62,8% - na rereporenai 6ipkenki emec KanbIHABIKTAFbI onakTap (BKXK) sxone 54% - na.

PE3IOME

IIpyn s3KcmayaTauMOHHOW HAarpy3ke Ha BBICOKONPOAYKTUBHBIX KOpPOB, HaOJIIONAOTCS
3HAYUTEJIBHOE CHM)KEHHE BOCIPOM3BOIUTEIbHON (YHKUMM W 3HAYUTENBHOE PAaCHpOCTPaHCHHE
aKyIIepCKOW TAaToNOTHH. B 3THX yCIOBUSIX CYHIECTBYET HEOOXOAMMOCTh CBOEBPEMEHHBIX
JUAarHOCTHYECKHX M JICYEOHBIX MPOLEAYp. YIbTPa3ByYKOBOE CKAHUPOBAHUE SIBISICTCA COBPEMEHHBIM U
3¢ EeKTUBHBIM METOAOM AWArHOCTUKH, KaK B ONPENEICHHMHM CTEIBHOCTH, TaK W AJS BBIABICHUU
MATOJIOTHYECKOTO COCTOSIHUS TOJIOBBIX OpraHoB y KopoB. OmnpeneneHue HOBBIX ITapaMEeTpPOB
JUAarHOCTHKHM  IO3BOJIMT MOBBICUTH JIUAarHocTudeckylo d3ddexrtuBHOCTh. I AOCTIXEHUS
MOCTaBJICHHOMN 1LIEJH, OIpe/lelIeHHe MapaMeTpoB YJIbTPa3BYKOBOM JUArHOCTHKM MAaTONOTMHA MaTKH y
KOpOB, TMPOUCCIeNOBaTU 59 KOPOB TONIITHHO-PPU3CKON TOPOALI M MOPTATHBHBIM YJIBTPAa3BYKOBBIM
CKaHEpOM C HCIONb30BaHNEeM B-pexxnmMa, ¢ TMHEWHBIM TaTYMKOM ¢ 9yacToToi 5-7 MI't. B pesynbraTte
WCCIIEIOBAHUN  ONpPENeNWIM  TapaMeTpbl  yIbTPa3BYKOBOM  JHMArHOCTHUKH,  OMNPEIEINSIONINe
MATOJIOTHYECKOE COCTOSHHE BOCTAJICHHSI MAaTKHU: BHYTPHUMATOUYHBIN sKkccynaT (BMD) B 3aBucumocTtu
OT KOJW4YecTBa M XxapakrTepa (TumepaxoreHHoro-1'971), rumosxoreHHoro-I'D]), CcTpyKTypHBIE
W3MEHEHUS] CTEHOK MAaTKH, THIIEPIXOTreHHas Oelasi yTONMEHHAS 10J10Ca, THIIEPIXOTEHHBIE BKITIOYCHUS
B 0azalbHOM CIIO€ JHAOMETpHs — odaru Quopo3a, KaIbIMHO3a, HEPOBHBIE KOHTYDPHI JHJIOMETPUS
(nonocku HeomHopoaHoi TommuHbl - [THT), mnpucyrcTBHEe NaTOIOrMYECKOr0 COAEPKUMOTO B
MIOJIOCTH MAaTKU B Buje OeNbIX THIIEPIXOTeHHBIX BKIOUeHUH (MeTenb-M). ¥ 79 % uccnemyeMbix
KOpPOB ONpeAeNId Haludhe BHYTpUMaToyHoro skccyaara (BMO - rumepaxorennsni - 1971,
rUNno3xoreHHsd-1'90|), y 7,9 % crpykTypHble H3MEHEHHUs B BUAE YTOJILICHUS! CTEHOK MaTKu, y 62,8 %
TUIIEPIXOTreHHbIE TI0J0CKH HeotHopoaHoM TosmuHel (ITHT) u y 54 % Merensb.
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PA3PABOTKA PEKUMOB IIPUMEHEHUMSA JESUHOUIUPYIOIEI'O CPEJICTBA HA
OCHOBE IIEPEKUCH BOJOPOJA
DEVELOPMENT OF REGIMES OF USE OF DISINFECTANT BASED ON HYDROGEN
PEROXIDE

AHHOTaNUA

Jle3uHdekius HalelleHa Ha YMEHBIICHHE KOJIUYECTBA KU3HECTIOCOOHBIX MUKPOOPTaHH3MOB U
WCIIOJIB3YETCS I Pa3IMIHBIX MPUMEHEHWH, BKIIIOYAss MOBEPXHOCTH, YCTpOWcTBa M T.A. boprba c
MHUKPOOpPraHU3MaMK SIBJSICTCS BaXKHBIM (AKTOPOM BO MHOTHMX JIaOOPAaTOPHBIX, MEIUIIMHCKHX,
BETEPUHAPHBIX, I[POMBIIUIEHHBIX,  3APABOOXPAHUTEIBHBIX W  JKOJOTMYECKUX  CUTyalUsX.
AHTUMHUKPOOHBIE CpPEJCTBA M IPOILECCHI WIPAIOT BaXKHYIO POJb BO MHOTHX M3 JITHX CIIydaes.
Hamepenne He Bcerma 3akiloyaeTcss B TOM, 4YTOOBI OKpysKaromias cpena Obuta CBOOOJHA OT
MUKpPOOPraHU3MOB, MHOTHE U3 KOTOPBIX HUIPAlOT BAXKHYIO POJb B Hallled OKpyKalollel cpene,
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Berepurapus F. bl/IbIMAaPbl

3I0pOBbE W OJIArONONy4HH, @ B TOM, YTOOBI KOHTPOJIMPOBATh MX B CHTYallHsX, KOTJIda OHH MOTYT
HaHECTH OCOOBINA Bpe.

Pa3paboTka HOBBIX BBICOKOI((EKTHUBHBIX [EMIEBHIX M MHOTO(QYHKIIMOHAIBHBIX, a TaKXke
9KOJIOTUYECKH O€30MacCHBIX Ne3MHPHUIUPYIOIINX CPEICTB MPEICTABISAET COO00I BaKHOE HAIPABICHUC
UCCIIeIOBAaHNN B 00JACTH BETEPUHAPHON caHUTApUU W Je3MH(EKIUH OOBEKTOB BETECPUHAPHOTO
Hamzopa. K mpemaparam 3TOro THNa MOXHO OTHECTH AC3MH(UIMPYIONIYI0 KOMIIO3UIMIO Ha OCHOBE
nepekucu Bonopona. Ilepekuch BOmOpoAa SBISETCS MPOTUBOMHUKPOOHBIM CPEICTBOM IIMPOKOTO
cnektpa paeiicTBus. [lepekuch MOXET OKa3blBaTh CHJIBHOE BO3JCCTBHE Ha MPOOJIEMHbBIC
MUKPOOPTraHU3MBbI, HO B 3aBUCHMOCTH OT Tpernapara 0e3 Kakoro-miudo 3HAYHTENEHOTO MOBPEKICHUS
OKPY’KalOIIUX TKAHEH WIM HU3BECTHOM OJTOCPOYHONM TOKCUYHOCTU. lIepeKuch HEe TOIBKO MOXKET
CHHU3UTH YPOBEHb MUKPOOPTaHM3MOB, HO U MOXKET OUHMIIATh PaHbI, B Y4CTHOCTH, MO3BOJISISI HMMYHHOU
CHUCTEME U Pa3IMYHBIM CHCTEMaM BOCCTAHOBJICHHUS OpPraHU3Ma YCTPaHsITh HH(EKIHTO.

B crartbe mpencTaBieHBI pe3yibTAThl JIAOOPATOPHBIX WCIBITAHHA HOBOTO JE3CPEICTBA,
pa3pabOTaHHOTO HAa OCHOBE MEPEKHCH BOJIOPOJAA Ui JE3MH(PEKIHMH OOBEKTOB BETCPHHAPHOTO
Ha/a30pa.

HcnpiTanue mnpenapaTta IPOBOJWINA B Pa3HBIX KOHIEHTpalusax mpu skcrosuiuu 10, 15, 20 u
30 MHHYT, IpU 3TOM JJIsi U3yUYCHHUSI pacxoja MpernapaTra TecT-00beKThl opomanu ¢ pacderom 0,25 u
0,5 n Ha 1 M2. Kputepuii 3¢ pexkTHBHOCTH Ae3CpeCcTBa pU o0e33apakuBaHuy moBepxHocteit — 100%
THOENb TeCT-KYJIBTYP MUKPOOPTaHU3MOB.

[IpoBeneHHBIMY JTa0OPATOPHBIMK HCCIICAOBAHUSAMHU YCTAHOBJICHO, YTO TMpEnapaT Ha OCHOBE
NepeKknucy BoJopoAa sBisieTcs 3()(QEeKTUBHBIM Ae3MHOUIUPYIOUIMM CPEICTBOM, U MOXET OBITh
PEKOMEHIOBAH JIJISl TATBHEUIITMX MTPOU3BOJICTBEHHBIX UCTIBITAHNI HAa 00BEKTaX BETHAA30DA.

ANNOTATION

Disinfection aims to reduce the number of viable microorganisms and is used for a variety of
applications, including surfaces, devices, etc. Microbial control is an important factor in many
laboratory, medical, veterinary, industrial, health and environmental situations. Antimicrobial agents
and processes play an important role in many of these situations. The intention is not always to keep
the environment free of microorganisms, many of which play an important role in our environment,
health and well-being, but to control them in situations where they can cause particular harm.

The development of new highly effective low-cost and multifunctional, as well as
environmentally safe disinfectants represents an important area of research in veterinary sanitation and
disinfection of veterinary oversight facilities. The disinfectant composition based on hydrogen
peroxide can be referred to the preparations of this type. Hydrogen peroxide is an antimicrobial agent
of wide spectrum of action. Peroxide can have a strong effect on problematic microorganisms, but
depending on the formulation without any significant damage to surrounding tissue or known long-
term toxicity. Not only can peroxide reduce microorganisms, but it can also clear wounds, specifically
allowing the body's immune system and various repair systems to eliminate infection.

This article presents the results of laboratory tests of a new disinfectant developed on the basis
of hydrogen peroxide for disinfection of veterinary facilities.

The preparation was tested in different concentrations with exposition for 10, 15, 20 and 30
minutes, at the same time test objects were sprinkled with the calculation 0,25 and 0,5 liters per 1 m2
to study the preparation consumption. The criterion for effectiveness of disinfectant when disinfecting
surfaces is 100% destruction of test cultures of microorganisms.

Laboratory tests have shown that the preparation based on hydrogen peroxide is an effective
disinfectant, and can be recommended for further production testing at veterinary facilities.

Knioueevie cnosa. Oesunghexyus, pacmeop, KOHYeHmMpayus, pacxoo 0e3cpeocmsea,
IKCno3uyus, mecm-noeeprocmu, mecm-Klebmypbl.

Key words: disinfection, solution, concentration, disinfectant consumption, exposure, test
surfaces, test cultures.

BBeI[eHI/Ie. HCBI/IH(l)eKLII/Iﬂ urpact BCAYLIYIO POJIb B KOMIUICKCEC BCTCPHUHAPHO-CAHUTAPHBIX

MEpOMPUSITHH, HANPaBICHHBIX Ha TNPOQWIAKTUKY | JIMKBUAAIMIO WH(EKIMOHHBIX Ooie3Hel
KUBOTHBIX M NTUI. Jle3nH(pexnns — 3To Mpolecc YHHYTOKEHHUS MaTOT€HHBIX MHUKPOOPTaHU3MOB C
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MOMOIIBI0 XUMHUYECKUX WIM (U3MYECKUX areHToB.  MHOTue [Ae3rHQUIMPYIOIINE CpPeAcTBa
UCIIOJIB3YIOTCS OTAEIbHO WIM B KOMOMHALMSAX (HampuUMep, IEpPeKHch BOAOPOJAa MU HaTyKCyCHas
KHCJIOTA) B )KUBOTHOBOTYECKUX MOMELIeHUAX. K HUM OTHOCATCS! CLIMPTHI, XJIOP U COCIUHEHUS XJI0pa,
(dopmanbaeru, TIAYTapoBBIH anbJerul, MEepPeKHCh BOAOPOAa, HOmO(Opbl, HaTyKCyCHas KHUCIOTa,
(heHOIBI U YeTBEpTHYHEIE aMMOHHEBEIE coequuenus [1,2,3,4,5].

Jesunpunypyronie CpeAcTBa HE SBISAIOTCA B3aUMO3aMEHAEMBIMH, a HENPaBHUJIbHbIC
KOHIICHTPAllMM W HEMOIXOAsAlINe Je3MH(OUIMPYIOUIHE CPeJCTBa MOTYT NPHUBECTH K YpE3MEPHBIM
3atpataMm. [lockonbky mnpodeccroHanbHble 3a00sieBaHUA Cpelu YOOPLIMKOB OBUIM CBS3aHBI C
HCIIOJIb30BaHUEM HEKOTOPBIX A€3MH(UIMPYIOLIMX CPEACTB (HanmpuMep, GopMaibaeruia, ryrapoBoro
aNpleruia U XJOopa), CIeLyeT HCIOJIb30BaTh MEpPhbl MPEIOCTOPONKHOCTU (HAIpUMeEp, NEepUYaTKu MU
HaJIekKAI[yl0 BEHTWIILMIO) Uil CBENEHHS K MHHUMYMY BO3AeHCTBHA. OCHOBHBIM HEIOCTaTKOM
UCIIOJIb30BaHMS OOBIUHBIX AE3MHOUIMPYIOIIUX CPEACTB SABISETCS TO, YTO OHM  SIBIISIFOTCS
KaHLEPOIeHHbIMU, MYTAareHHbIMH W TEPaTOT€HHBIMHM IO CBOEH NPHUPOJAEC U BBI3BIBAIOT CEPhE3HBIE
npo0JIeMsl co 30poBheM [6,7,8,9].

O hexTUBHOCTD e3WHPEKIIMOHHBIX MEPOTIPHUATHH 3aBHCUT OT OOECIeUeHHs] BETEpUHAPHOU
NPAaKTUKH COBPEMEHHBIMHM SKOJIOTMYECKH YHCTBIMM Je3uHPUUupyomuMu cperncrsamu. OnHako,
00beM TpenapaToB JUisl Ne3WHPEKIMA 00bEKTOB BETEPHHAPHOTO HA/I30pa OTPaHUYEH, 4 UX MOCTaBKU
Ha )KUBOTHOBOUeckue hepmbl ouenb Husku [10,11,12,13].

Pa3paboTka HOBBIX BBICOKOI((EKTUBHBIX [EMIEBHIX M MHOTO(QYHKIIMOHAIBHBIX, 4 TaKXkKe
9KOJIOTMYECKH 0E30MacHBIX Ne3MHPHUUUPYIOIINX CPEACTB MPEACTAaBIsICT cOO0H BaKHOE HAlpaBlICHHUE
UCCIIeIOBaHWH B 00NacTH BETEpUHAPHOM caHUTapuud H JAc3MH(EKIUH OOBEKTOB BETEPUHAPHOTO
Hazxzopa. K mpemapatam 3Toro Tuma MOXHO OTHECTH AE3MH(OUIMPYIOIIYI0 KOMIIO3UIMIO Ha OCHOBE
MEPEKUCH BOIOPOA.

[epekucey Bogopoaa sBISIETCS TPOTUBOMUKPOOHBIM CPECTBOM IIUPOKOTO CIIEKTpa JEHCTBUS,
KOTOpOE€ YK€ MHOro JieT IIHPOKO HCHONB3YeTCs B KadecTBe KOHCEPBAaHTAa, aHTHCENTHKA,
JIEe3UH(DULIUPYIOWETr0 U CTEPIIIN3YIOLero cpeactsa. OH obeclieunBaeT MHOTHE KeJlaeMble CBOMCTBA
MHUKpOOMONINAA C YHHKAJIbHBIM OallaHCOM aHTUMHKPOOHOH S((EKTHBHOCTH M 0E30MacHOCTU s
Pa3INYHBIX MPUMEHEHHH B MEIUIMHE, BETEPUHAPUH, MUILEBON MPOMBIIUIEHHOCTH U Ap. Bogopon B
cocTaBe TEpPOKCHIOB (cMecu ¢ Oydepamu, MOBEPXHOCTHO-aKTHBHBIMHU BEMIECTBAMH W T.A.) MOTYT
JEMOHCTPUPOBATh YCHJICHUE AHTUMHMKPOOHOH AaKTUBHOCTH, AaXe B Ooiee HU3KMX KOHLEHTPaLusX,
YeM pacTBOpHI TIEpeKHcH B Boje. He TOKCHYHOE BO3JCHCTBHE Ha OKPYXKAIOIIYIO Cpely Npu
WCIIOJIb30BAaHUM TIEPOKCHA SBJSIETCS €LIe OOHMM €ro IPEUMYLIECTBOM, IIOCKOJNBKY OH JIEIKO
pacragaeTcst Ha BOAY M KuCJIOpol. BoxHbie pacTBOpBI, COCTaBbl M ra3000pasHas ¢popma IepeKrcu
BOJIOPOJ]a MOTYT JIEMOHCTPHPOBATh 3HAYHMTENIbHBIE PA3In4Ms B MX aHTHMUKPOOHOM AEWCTBHU W, B
YaCTHOCTH, Ha PAa3UYHBIE MaKPOMOJIEKYJIbI, COCTABIISIONIME MHUKPOOHBIE CTPYKTYpPHI (Takue Kak
OenKy, HYKJIEWHOBBIE KHCIOTBHI M Jmnuiel). OOIlee AeHCTBHE NEPEKHUCH BOAOPOJA 3HAUYUTEIHHO
CHIDKAeT JII000H PUCK Pa3BUTHs PE3UCTEHTHOCTU K OMOLUAY C T€YEHHEM BPEMEHH, B OTJIMYHE OT
MHOTHUX JIPYTUX THUIIOB MPOTHBOMH(DEKIIMOHHBIX MTPENapaToB Wik aaxe ouorwnos [14,15,16,17].

MukpoOHasi yCTOHYMBOCTh K BO3ACHCTBHIO NMEPEKHUCH, KaK M K APYTHM AC3HMH(UIHMPYIOLINM
CpeACTBaM, B NEPBYIO OuYepelb CBsA3aHA C PA3NUUMSAIMM, HAONIOJAaeMbIMH B POCTE M BBDKHUBAHUHU
MHUKPOOPTraHU3MOB, HO MOJKET OBITh NPEOJI0JICHA C MIOMOIIBIO MPABIIILHOTO MpoIlecca U MPUMEHEHHUS
NPOJAYKTOB, COJCpKAIIUX TepeKuch Boaopona. KoHneHTpamuss Ououmia SIBIsSETCS Ba)KHOU
NEPEMEHHOW B 3THX cly4asx. MHOrMe NpeuMyIlecTBa HCIIOJIb30BaHUS NEPEKUCH BOAOPOAA IS
AHTUMUKPOOHBIX TPUMEHEHUH JeNaroT ee¢ TNPUBICKATENFHOW JUis OyIylmMX W ONTHMAIBHBIX
pa3paboToK. 3a/lauu HWCCIENOBAaHUS 3aKIIOYANCh B HCIBITAHUM HOBOTO JI€3WH(HUINPYIOIIEro
CpelCTBa Ha OCHOBE IIEPEKHCH BOAOPOJAA, pa3pabOTKe TEXHOJIOIMU €ro NPUMEHEHHS s
npoHUIaKTHYECKOH JIe3UH(EKINN 00BbEKTOB BETEPUHAPHOTO HA/A30Pa B TAOOPATOPHBIX YCIOBHSX.

Matepuansl U MeTOAbl HcciaenoBanmii. C 1ENpI0  ONpeNeNieHus] TpeNBapUTEbLHBIX
KOHILIEHTpALM Mpemnapara, IpeajgaraeMoro s NpopuiIakTHYecKor Je3nH()EeKINH, ObUTH MPOBEIEHbI
UCCIIEIOBaHUSl MO0 pa3paboTKe PEKUMOB NPHUMEHEHHS €ro B J1a0OpaTOPHBIX YCIOBHSAX Ha TeCT-
o0BeKTax.

Omnpenenenre ONTUMAILHOTO pacxojia JEe3NHPHUINPYIOIIEr0 CPEJCTBA, HAYMHAIA C HHU3KOH
KOHLEHTpauuu npenapara. s pa3paboTku pexuMOB Ne3MH(EKINH, C LEJbl0 MaKCUMalbHOTO
NpUONIVDKEHUSI  WCIIBITAaHWSL  JIC3UHQHUIMPYIOIIEr0 Tpernapara K  eCTECTBEHHBIM  YCJIOBHSIM,

89



Berepurapus Fbl/IbIMAaPbI

WCIIOJIB30BAJI B OIMBITaX TECT-O0BEKTHI, IPUTOTOBICHHBIE U3 KOHCTPYKIIMOHHBIX MaTepHalioB, TAKHX
KakK JIepeBO, OIMHKOBAHHOE JKEJIE30, PE3HUHA, INTACTHK, CTEKIIO0, Kadelab KepaMHIESCKHUH.

B kagecTBe TeCT-MHKPOOPTaHU3MOB HCIIOIB30BAIN My3€iHBIE KyJIbTYpPhl KHIICYHON MaTOYKH
(mrr. 1257) u 3omotucroro cradmiokokka (mt. 209P). B kauecTBe OMOJIOrMUECKOi 3aIlUTHI ISt
MHKPOOPTaHU3MOB HCIIOIb30BATIH CTEPUITEHOE MOJIOKO.

HcnpiTanue npenaparta MPOBOAWIN B Pa3sHBIX KOHIEHTpanusax mpu skcmosuiuu 10, 15, 20 u
30 MHHYT, IpU 3TOM IJIsl U3yUYCHHUS pacxoja mpemnapara TecT-00beKThl opomanu ¢ pacderom 0,25 u
0,5 1 va 1 M°. Kpurepuii 3(peKTHBHOCTH Ae3CPEACTBA PH 00e33apaknBaHKUK ToBepXHOCTel — 100%
ruOeb TeCT-KyJIbTYp MUKPOOPTaHU3MOB.

KauectBo me3smH(EKIMM KOHTPOMMPOBAIM IYTEM HCCIEJOBAaHMS CMBIBOB C  TECT-
MOBEPXHOCTEH HAa HaIW4YME 3aJaHHOW TEeCT-KYNbTyphl. JlIs BBIIENECHUS KHIIEYHOW NaOYKU
UCIOJB30BAIM NHTaTelbHbIe cpeabl Koma u Dupo, craduiokokka — 6,5%-i coseBoii arap.
OddexTHBHON CUUTATM KOHIEHTPAIWIO AC3UHQHUIMPYIOMETO CPEeNCcTBa, 00eCHnedrnBaronIyro
00e33apaXMBaHNE BCEX MCIOJIB3YEMBIX B OMBITAX TECT-TIOBEPXHOCTEH MPU HAJHYUH POCTa B IMIOCEBAX
Ha KOHTPOJIbHBIX TecT-noBepxHocTsx [18,19,20].

PesyabTaThl M HX 00Cy:KAeHMe. OKCIIEPHUMEHTHl TPOBOJWINCH Ha TECT-O0BEKTaX,
NPUMEHSEMBIX B MPOU3BOJICTBE (ZIepeBO, OIMHKOBAHHOE JKEJIe30, PE3HHA, TUIACTUK, CTEKIO, Kadelb
KepaMU4ecKui), 3apakeHHBIX ABYXMHUIHAPTHON B3BeChblo 18-4acoBBIX KyNbTYp KWUIICYHOH MaTOUKH
U 30J0THCTOTO0 cradmiokokka. KOHTponeM CHyXmim KOHTAMUHHPOBAHHBIE TECT-OOBEKTHI,
00paboTaHHBIE CTEPWJIBHBIM (DU3MOJIOTHYECKAM PACTBOPOM B aHAIOTHMYHBIX YycioBusx. [locie
YKa3aHHOM SKCMO3HMIMH C IOBEPXHOCTH MAaTEpUAlOB Opaid CMBIBBI CTEPWIBHBIMH TaMIIOHAMH,
KOTOpBIE 3aTe€M IOMEMATd B MPOOHUPKH CO CTEPHIILHOW BOJOMPOBOAHON Bomoil. Yepes 10 munHyT
COIEP)KMMOE TIO/IBEpTaIi OAKTEPHOIOTHIECKOMY HCCIIEIOBAHUIO.

Pesynprarthl pa3paboTKH PeXUMOB MPUMEHEHHsS HOBOTO AE3MH(UIMPYIOUIETO Npernapara
MpEeJICTaBICHbI B TabauIax 1-2.

Ipu npumenernn 1 %-Hoii KoHUeHTpawun (pacxox pactopa — 0,25 1/M°) 06e33apaKHBaromee
JIEACTBUE UCTILITYEMOM JE3KOMITO3UIIMYA HAYMHACTCS 0] Bo3nericTBrueM 30 MUHYTHOM 3KCIIO3UIIUU Ha
TECT-00BEKTaX: OIMHKOBAHHOE JKEJIe30, CTEeKI0, Kadenb kepamuueckuid. [1og BosaeiictBueM 3%-HOMH
KOHIICHTPAIIMU J1e3WH(EKIMOHHAs aKTUBHOCTh NposBiieTcs ¢ 20 MHHYTHOM SKCHO3UIMK Ha
HEKOTOPBIX MOBEPXHOCTSX, a MpH 30 MUHYTHOW SKCIIO3MIUH 00€33apakeHbl BCE TECT-00BEKTHI, TIe
pacTBop u3pacxojoBaH B oobeme 0,25 1/m2.

Tabmuuma 1 — Ilapamerpsl npuMeHeHHs OE3MH(UIMPYIOLIEro Ipernapara Ha OCHOBE IEPEKHCH
BOJIOPOJIA B OTHOIIICHWH KHIIIEYHOH MMAJ0YKH Ha TECT-00hEKTaxX

Hasniume pocta MUKpoopranu3mMoB (+/-)*
10mun. | 15mmm. | 20wmmm. | 30 mumm
TecT-00BEKTHI Konnenrpamus, % >
Pacxon npenapara, n/m
025 )05| 025 | 05| 025 |05 0,25 | 0,5
1 2 3 4 5 6 7 8 9 10
Jepeso 0,5 + + + + + + + +
1 + + + + + + + -
3 + + + + + - - -
KonTpons + + + + + + + +
OLMHKOBAaHHOE 0,5 + + + + + + + +
KEIe30 1 n T T + + i - -
3 + + + - - - - -
Kontpoinb + + + + + + + +
IInacTux 0,5 + + + + + + + +
1 + + + + + + + -
3 + + + + + - - -
Kontpoinb + + + + + + + +
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1 2
Pesuna 0,5
1
3
KonTpons
Kadenn 0,5
KepaMHuJecKas 1
3
KonTpons
Crexno 0,5
1
3
Kontpoib

*[Ipumedanus: «+» - HATMYUE POCTa;
«-» - OTCYTCTBHE POCTa MUKPOOPTraHU3MOB.
WccnenoBanus nmpoBeieHbI IPH KOMHATHOW TeMIepaType.
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O¢ddexTuBHOCTD NE3MHPEKINH TOBBICUIACH IPY YBEIUICHUN 00bEMa UCTIBITYEMOTO CPEICTBA
B 2 pasza (pacxon pactBopa — 0,5 sn/m2). Ilpm BozmelictBum 3 % KOHIEHTpAlMM Ha TJIaJKHE
MOBEPXHOCTH (OI[MHKOBAHHOE JKEJE30, CTEKIIO, Kadelb) AesuHpuuupyronmil 3pdekT ormMevaeTcs yxe
yepe3 15 MUHYT IIpu pacxoze npenapara.

Tabmuua 2 — IlapaMeTpsl NpUMEHEHHs Ne3MH(DUIMPYIOUMIET0 Tpernapara Ha OCHOBE IEPEKHCH
BOJIOPOJIa 30JIOTUCTOTO CTA(UIOKOKKA Ha TECT-00BEKTaX

Hanuune pocta MUKpoopranu3mos (+/-)*
Tecr-obbextsr | Komuentpamus, % 10mua. | 15mmm. | 20 MI/IHé R
Pacxon npenapara, 1/m
025 | 05| 025 | 05| 025 |05 ] 025 | 0,5
1 2 3 4 5 6 7 8 9 10
Hepeso 0,5 + + + + + + + +
1 + + + + + + + +
1 2 3 4 5 6 7 8 9 10
3 + + + + + + + -
KonTposs + + + + + + + +
OnuHKOBaHHOE 0,5 + + + + + + + +
KEIe30 1 + + + + + + + -
3 + + + + + - - -
KonTpons + + + + + + + +
[InacTuk 0,5 + + + + + + + +
1 + + + + + + + +
3 + + + + + + + -
KonTpons + + + + + + + +
Pesnna 0,5 + + + + + + + +
1 + + + + + + + +
3 + + + + + + + -
Kontpoinb + + + + + + + +
Kadens 0,5 + + + + + + + +
KepaMuieckas 1 + + T T + + + _
3 + + + + + - - -
Kontponn + + + + + + + +
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1 2 3 4 5 6 7 8 9 10
Crexkno 0,5 + + + + + + + +
1 + + + + + + + -

3 + + + + + - - -

Kontpoinb + + + + + + + +

*[IpuMeuaHus: «+» - HATUYKUE POCTa;
«» - OTCYTCTBHE POCTa MUKPOOPTAaHMU3MOB.
HccnenoBanus npoBeeHbI IPU KOMHATHOW TEMIIEpATypeE.

B pesynbrarte mpoBEOCHHBIX HCCICIOBAaHWI B Ja0OPaTOPHBIX YCIOBUSAX YCTaHOBJIEHO, YTO
o0e33apakuBaroIiee AeHCTBUE BOJHBIX PACTBOPOB JEC3MH(HUIMPYIOMIETO CPEACTBA OTMEUALTCS T10CTe
00pabOTKH BCEX KOHTAMHHHUPOBAaHHBIX TECT-00BEKTOB HauuHast ¢ 3 % KOHIECHTpAlUU INpH
skcnosuuyu 20 MUHYT U IIPH HOpMe pacxoze npenapata 0,25 1/M” [171st TeCT-Ky/IbTyp CTa(HIOKOKKA.

BuiBoabl.  Pesynbrarel, monmydeHHBIE NpH  pa3pabOTKE  PEKUMOB  MPUMEHEHHS
Je3MHHUIUPYIONIEro CpeacTBa B JIAOOPATOPHBIX YCIOBHUSX, JAIM BO3MOXHOCTH IIPEIBAPHTEIHHO
ompenenuTh paboune KOHIEHTPALMK M PacXoj mpermapata Ha 1 M°, M JUIA M3ydaeMOro CpPEACTBA
coctaBumu — 1-3 % KoHueHTparwy npu 3kcrosunuii 30 MunyT 1 pu pacxoze 0,5 1/m°,

[TpoBeneHHBIMU JTaOOPATOPHBIMU HCCIIEIOBAHUSMH YCTaHOBJICHO, YTO IpeHapar Ha OCHOBE
MepeKnucH Bomoponaa sBiseTcs 3()(PEKTHBHBIM Ne3WHOUIUPYIONINM CpPEJCTBOM, W MOXKET OBITh
PEeKOMEHIIOBaH  JIsl  JajbHEWIIMX  MPOM3BOACTBEHHBIX  HCIBITAHWH, Ui TPOBEICHHUS
NpoQUIAKTHIECKUX ¥ BBIHY)KACHHBIX Je3MH(EKIMH B KUBOTHOBOAYECKHX, HTUIIEBOTYECKHX,
3BEPOBOAYECKUX XO3SICTBAX, a TaKKe Ha aBTOMOOMIBHOM, JKEIE3HOJOPOXKHOM TPAHCIOPTE MPH
KOHTpOJIE €¢ KadecTBa MO BBIIEICHUIO OaKTepUH TPYMNIBl KUIIEYHOH MaJOYKH M CTa(UIOKOKKOB,
TaKXe Ui BBIHY>KICHHOW Je3uH(EKIMH Ha 00beKTaX BETEPUHAPHOTO HAJ30pa MpH WHPEKIMOHHBIX
0ome3HsIX OaKTepUaNbHON U BUPYCHOM STHOJIOTHH U 0C000 OMACHBIX WH(EKIIHX.

HayuHno-nccnenoBaTenbckue padOThI MPOBOAMINCH B paMKax HayYHOTO MPOEKTA TPAHTOBOTO
(UHAHCHpPOBAaHUE MOJIOJBIX YUCHBIX 110 HAYYHBIM W (WJIM) HayYHO-TEXHUYECKUM rmpoektam Ha 2021-
2023 ronpr1, o Teme AP09058530 «Pazpaborka JIe3NHUITHPYIOIIAX CPEnCTB JUTS
MPO(MUITAKTUKY U JTUKBUAANNN HHPEKITHOHHBIX O0JIe3HEH Ha OCHOBE OE30TACHBIX COeTNHEHHUI.
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TYWUIH

Jle3uHdeKius MUKPOOPraHU3MJICPIIH CaHbIH a3aiiTyra OarbITTAIFAaH JKOHE OPTYpJl MakcaT
YIIH KOJJIaHBUIAAbI, COHBIH IIIiHAE OCTKeiiep, KYpbUIFbUIAD JXKoHE T.0. MHKpOOpraHu3MepMeH
Kypecy KOITereH 3epTXaHaJbIK, MEJUIUHAIBIK, BETCPHHAPIBIK, OHIIPICTIK, KOFAMJIBIK JEHCAYJIBIK
CaKTay JXOHE DKOJIOTHSIIBIK JKarJaiiapaa MaHbI3Abl Macene Oonbin Tabbutambl. OChl JKaraainap/IbH
KOTIILUIIrHIe MUKPOOKa Kapchl areHTTep MEH MPOIeCTep MaHBI3bl POl aTKapaabl. Makcar opKaiiaH
KOpIIaFaH OPTaHbl MHUKPOOPTaHU3MIEPACH Ta3zapTy eMec, OJapAblH KeImIurri Oi3miH KopIlnaraH
OpTaMbI3/1a, JCHCAYIIBIFBIMBI3/IA KOHE 9J-ayKaThIMbI31a MaHBI3/Ibl POJl aTKapaabl, Oipak onap epexiie
3USIH KEJTIPyl MYMKIH XaFainap/a ojgap/pl 0aKbu1ay Kaxker.

Xana THIMILTIr )KOFaphl, ap3aH *KoHe Kol (YHKIHUIbI, COHBIMEH KaTap JKOJIOTHSUIBIK Ta3a
Je3UH(EKIMSIIBIK Kypalaapibl ’Kacay BeTepUHAPHUSIIBIK CAHUTAPHS KOHE BETEPHHAPUSUIIBIK KaJaraiay
00BEKTiIepiH Je3nH(PEKIHsIIay CalachlHIAFbl 3epTTEYICPAiH MaHbBI3bl OAFBITHI OOJBINT TaOBLIAJIBL.
byn Typmeri mpemapatTap cyTeri acKblH TOTBIFBIHA HETI3JIeNTeH Je3MH(QEKIUSITBIK KOMIO3HITUSHEI
KamTuapl. CyTeri ackplH TOTBIFBI - KEH CIEKTpJi MHMKpoOKa Kapcel areHT. Ilepokcup
MHUKPOOpraHM3M/JIepre KYIITi ocep eTyi MYMKiH, Oipak mpenaparka OaillaHBICTBI, KOpIIaFaH TiHAEpre
eneyni 3aKpIM KENTIPMECTeH HeMece Oenriiai y3ak Mep3iMii YBITThI ocepl koK. Ilepoxcun
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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.

98



ISSN 2305-9397. FbuibiM )caHe 6intim. 2022. N° 4-1 (69)

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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KA3 ACIIEPTUWIJIE3IHIH ITATOJIOT'UAJIBIK MOP®OJIOI'USACHI
PATHOLOGICAL MORPHOLOGY OF GOOSE ASPERGILLOSIS

AHHOTAUA

Y CHIHBUIBIN OTBIPFaH MakKaiajaa TaOWFM JKargaiaa acrepruiriesre HmaaiblkKad Oip aiisik 12
Ka3 OaJlallaHBIHBIH JKOHE OH Oec aHibIK sKacTarbl 8 epecek Ka3map/blH 1IIKI MYIIEICPIHAe JaMbIFaH
MATOJIOTHSUTBIK ~ aHATOMHSIJIBIK, THUCTOJIOTHSUTBIK JKOHE TUCTOXHMESUIBIK ©3TepPICTepAiH  3epTTey
HOTIDKeJepi OepinreH. 3epTTenreH OalanaHmapia, aypy HETi3iHeH XKiTi, al epecek KycTap apachlHaa
CO3bUIMANBl TYpIEe OTKeHi OaiikanmraH. Acmepreiuiesre MIaJAbIKKaH Oapiblk —OanamaHzapIbiH
KOHJIBIIBIFBI TOMEH/ETI, THIHBIC aly MYyILIenepinae KaOblHy, all Ke3/AepiHJe KOHBIOHKTUBUT Oenrijiepi
Jie TIpKeNTeHi aHbIKTaJIFaH. AypyIblH COHBIHA Kapa, a3blK KOPBITY KOJAaphl MYILIENEPiHiH KbI3MET]
Oy3bUTBIN, OanmamaHAapAblH il OTiH, jKammail emiMmre ymelpaii OactaraHel TipkenreH. Epecek
KycTapja, aypy ToOSTTIH TOMEHJICYIMEH J>KOHE TBIHBIC allyJIblH KUBIHIAybIMEH KepiHreH. Coubin
3epTTey OapbIChIHIA, ACTEPTHIUIC3re TOH MATOJIOTHSIIBIK aHATOMUSUIBIK ©3repicTep 0achiM Typje
OKIIe/Ie, aya KAIIBIKTaphIHAA KOHE KaOBIpFaapabl THICTAIT KaTKaH Cipii KaObIK OeTiH/Ie OpHaIaCKaH.
AypyIblH iHIKI MyIIenep/e MakKpOCKOMMSUIBIK KOPiHyi, OHBIH OTy TypiHe Tikenell OaliaHbIChI
OONFaHBI aHBIKTANFaH. Aypy JKiTi ©TKeHne, Keibip >karmaiiappaa, imKi Mymienepaeri 3aKkpIMAaHy
nporiecci TYHIHAEPCI3, SFHU OINAKThl I'elMaTH3AlMSIAHFaH TeMOPPArHSUIBIK THEBMOHUS TYpJepiHjie
Oalikasiran. AJl, aypy  CO3bUIMalibl OTKCHJE OanamaHiapiblH OKIICCIHAE >KOHE KOCTaJbJIbl
IUICBPACBhIHA OILIAKTHI TYpJE OpHANACKaH KeJjeMi Tapbl JOHIHICH, aKIIbLI - CapfbIIl TYCTI,
KOHCHCTCHIIMSCH HBIFBI3, AWaMeTpi 2-3 MM OONaThlH JoMajlaK IINHOI TYHIHACp KE3MeCKEH.
I'eMaTOKCHIIMH-203UHMEH OOsIIFaH MpenapaTTapia eKIee mallbpan OpHajackKaH, JoMaJIak MilliH/Ii,
OpTYpJi KeJeMJl JKOHE KYpBUIBIMBI Ja Oip-OipiHe YKcaMaWThIH OmIakTap aHbIKTanFaH. KeiOip
Oamamanmap eKmeciHae aHbIKTaFaH OaKTap JUM(OIUTTEpaeH, OipeH-capal Makpodartap MeH abII
TOpIIaNap apajackaH MIOFBIPAAH KYpaJiFaH, OJap/blH ChIPTHI JKYKa (GUOpPO3/bI YIINAaMEH KOpIIIaIFaH.
HIudd-peakruBimen 6osurran npenapartapaa Aspergillus rudrepi kaHbIK KbI3bUT TYCTi, OyTaKTaIFaH
MUTIEIUIAIEp TYPiHJIE KOPIHII.

ANNOTATION

This article presents the results of the study of pathological anatomical, histological and
histochemical changes in the internal organs of 12 1-month-old goslings and 8 15-month-old geese
infected with aspergillosis in natural conditions. The disease was mainly acute in the examined
goslings and chronic in the adult birds. It was found that all goslings infected with aspergillosis
showed reduced vigilance, inflammation in the respiratory organs, signs of conjunctivitis in the eyes.
By the end of the disease, digestive tract functions were disrupted, goslings had diarrhea and died en
masse.

In adult birds the disease was manifested by decreased appetite and difficulty in breathing. At
autopsy, pathological anatomical changes typical of aspergillosis are mainly located in lungs, air sacs
and surfaces of mucous membranes extending beyond the walls. It was found that macroscopic
manifestations of the disease in the internal organs are directly related to the course of the disease. In
acute course of the disease in some cases the process of lesion in internal organs was observed without
nodules, i.e. in the forms of hemorrhagic pneumonia with focal opercation. In the chronic course of the
disease, rounded nodules 2-3 mm in diameter, the size of a millet grain, white-yellow in color and
dense consistency were found in lungs and rib pleura of caterpillars. In preparations stained with
hematoxylin-eosin, rounded foci of different size and structure scattered in the lungs were identified.
The foci found in the lungs of some caterpillars consisted of a mixed cluster of lymphocytes, scattered
macrophages and giant cells surrounded by thin fibrous tissue. In preparations stained with Schiff
reagent, Aspergillus hyphae were visible as dark red branched mycelia.
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Kipicme. Aspergillus TykpiMmac —caHpIpayKyIakrap ajamuapra, SKaHyapiapra KOHE
eciMziikTepre opTak MUKO3Aapisl Tydbipansl [1]. TykeiMaa 22 Gesex Oenimre OeiiHren OipHerne
XKY37ereH Typ OosranbiMeH [2], omapabiH Tek 14 Oenrimi Typrepi FaHa MHPEKIUS KO3IbIPFBIIITAPHI
6ol TabbUTanb! [3]. AspergillusThiH MIAPTTHI-IATOTCH I KO3ABIPFBIIITAPEI Oenriii Oip mytienepae
JKEPriTKTI WHQEKIHsT TyAbIPYsl MYMKiH, OpraHHW3iMre KEHIHEH Tapalbll, eJiMIe oKelyl MYMKIH,
COHJali-aK, OpraHu3iMIe TYpii QUIEPTUSUIBIK peakuusiap TYIABIPYbl MYMKIiH, SIFHH aypyOblH
KJIMHUKAJIBIK KOPIHICI KeH ayKbIMabl KaMTuabl [4]. COHFBI OHKBUIIBIKTa OYJI CaHBIpAYKYJIaK Typiepi
aJiaM MCH jKaHyapJiapbliH HHOEKIHSIIBIK MaTOJOTHSACHIH/IA alaThlH OPHBI HEAQYip apThin Kenemi [5].
Acnepruiie3 aypysiH kebOinece A. fumigatus [6], an keiize A. flavus, A. niger, A. terreus xoHe T.0.
TyabIpansl [7].

Acriepruiuie3 Kyc MapyambUIbIKTapbIHA OpacaH 30p 3KOHOMUKAIIBIK IIBIFBIH OKEJE/, 91eTTe
aybIpran OananangapasiH 60-90% enimre yuibipaiis [8]. Acnepruies KbUIIbIH OapIiblK ME3riTiHIe
TIpKeJe i JkoHe Ke3 KENTeH jKacTarbl Vil yoHe jkabaiibl KycTap Typsepi aybIpaThIHbI aHbIKTanFaH [9].
CoHBIMEH KaTap, acliepruiuie3 ajamaapra Aa KayinTi ekeHi Oenrinmi. AypynblH Oactay Ke3i OObIm,
0aceIM TYpIe CaHBIpAayKyJaKTapMEeH JIACTaHFaH a3bIK )KOHE TOCEHII MaTepHanaapbl TaObUTambl. Al
acrmepruiie3 aypyblHbIH JaMybIHa KYCTap KOPAChIHBIH aHTHCAHUTAPHSICHI: BUIFAJIBIH KOFaphl OOTYHI,
KYCTap/IbIH THIFBI3 OPHAIACYHI )KOHE KOpa/ia 3USHIbBI ra3iap MeJIIePiHiH aMaiaH THIC Kol 0OJysI 1a
acep erexi [10;11].

benrini faneimaapaeie [12;13] TyKbIphIMAAybIHIIA, aCHEPTHIUIACPAIH KONTEreH Typiepi
canpodurrep Oonbin cananazabl. bipak, oxapabiH Kelbipi amamaap MeH jkaHyapiapFa eTe HaTOTeHII
OOJIBITT KeJIEeTiHI oM IeHTeH. byt aypyMeH OapIabIK Yil skoHe jkabaiibl KycTap TYpJepi )KoHE OIapAblH
iminzge Gananangap xui aysipajb [14]. BeteprHapusuibiKk MUKOJIOTHS TYPFBICBIHAH KaparaHia, KycTap
acrieprwuiesin Aspergillus fumigatus, Aspergillus flavus, Aspergillus niger, Aspergillus candidus
KO3JBIPATHIHbI HaJesaeHren [15].

Aypy KIMHHKaIbIK ©Te ayblp TYpIe OTell >KOHE KeIl JKarjaiiia elxiMMeH asKTajajpbl.
Acneprunie3iini  KIMHHKAIBIK KepiHy Oenrinepi, aypyAblH ©Ty TypiHe OainaHbICThl OoJaibl.
Kenreren aBropnapasiy [16] nepexrepine kaparaHia, acriep THILIE3 KITi )KOHE CO3BUIMAIBI TYpIepe
eTeli. AypyIbIH XiTi TYpi, ofieTTe OackM Typje OananaHaap apachlHIa TipKelledl )KoHe oJiap JKarmai
OIIIM-XKITIMIe YIIbIpai JbI.

AcTepruiie3/iiH CO3bUIMANIBI TYPi, KOI JKIIFJaiila epecek KYcTap apachlHla Ke3Zecei.
Kenreren amropmapapie [17;18;19] TyxeIpbIMaaybiHIa, KycTap aclepruuIe3iHiH KIHHAKAIBIK
Oenrinepide Kapai Iuar€o3 Koo eTe KHbIH, ce0ebi oap acreprumie3re ToH eMec JKoHe ojap 0acka nia
aypyJnap TypJepiHin Oenrici perinje Oaiikanybl MyMkiH [20;21]. OcbiFan OailiaHBICTBI, aypy/bl epTe
JUATHOCTHKAJIAY, €MJIIK JKOHE aJIBIH ally MIapaiapblH JKYPri3y KaKeTTUIIr TYbIHIANIbI.

AybUT mapyamibUIbIK JKaHyapIapbIHbIH jKOHE KYCTapIbIlH aypyJapbiH Oanayaa maToJoTHsIIbIK
aHATOMUSUIBIK COMWBIN 3€PTTEy TACUIIHIH MaHbI3bl oTe 30p. Kyc acnepruuiesiHiH MaToJIOTHSUIBIK
MOPQOJIOTHUSIIBIK ©3repicTepl Typallbl KapHUslaH FaH aibIC KOHE JKaKblH IIET €]l aBTOPJIapbIHBIH
FeUTBIMHA eHOekTepi Oap, Oipak Ka3map aclepruuie3iHiH NaTONOTHSUIBIK MOP(OIOTHICH Typasbl
Makajajgap OKThIH Kackl. OCbIFaH OalIaHbICTHI, 013 AJIMaThl KaJIAChIHA JKaKbIH OpHAJIACKaH opTypJIi
MEHIINK TypiepiHae OarbuUIaTBIH OpPTYPJl JKacTarbl Ka3dap aclepriiuIe3iHiH —MaTOJOTHSUIBIK
AQHATOMHSIIBIK, THCTOJIOTHSUIBIK YKOHE THCTOXUMHSLIIBIK 3€PTTEY HOTH)KEIIEPiH YCHIHBII OTHIPMBI3.

JKyMBICTBIH MaKkcaThl: acneprujuie30eH TaOufFM >Karnaiiia opTYypil >KacTarbl aybIpFaH
Ka3JapblH 11IKI MYILIEIepiHae JaMbIFaH aToMOP(OIOTHSIIBIK ©3repic TeP/Il aHBIKTAY.

3epTTey MaTepHaIbl MeH Taciaaepi. 3epTrey xKyMbicTapsl Kaszak YITTBIK arpapislK 3epTTey
YHHUBEPCUTETiHIH «bHONOrMsIBIK — Kayinciz3nik» KadeapachlHBIH —coibIn  3epTTey OesnmeciHpae
KYPprizingi. 3epTrey MaTepuanaapsl peTinje AiaMartsl o0bIckl JKaMObIT ayIaHBIHAAFHI KIIIITipiM ayiia
KaFIalbIH/Ia OCipUIETIH XKeKe MEHIIIKTET1 dpTypIi xacTarbl: laiibik 12 6ac sxoHe 15 alIbiK sKacTarbl
8 Oac ka3 enekcenepi KonaaHeabl. COMbIN 3epTTey alAbIHAA, KYC HeJIEepiHeH aHaMHE3/diK JepeKTep
KMHANBIN, OJIap MYXHAT TaljaHipl. bapnbik ka3 emnekcenepi Illop Tocimi OOMBIHINA TONBIK
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MATOJIOTHSUIBIK aHATOMUSUIBIK COMBIN 3epTTenai. Coibin 3epTTey OapbichiHOa OapibIK MyILIelep MeH
yImanap Typiiepi MaKpOCKOTHSIIBIK TYPFBIJIAH 3€PTTEIII COUBII 3ePTTEY XaTTaMachl TOJTHIPBUIIBL.

['MCTONOTHSIIBIK 3epTTEY VIIIH 3aKbIMIANFaH OKIIEICH, aya KamlllbIKTapblHAH, KeHIpJCKTEH,
OaybIpiaH, KekOaybelpaaH, OYHpeKTepACH, ©HEWITEH, KapblHHAH, aml IiIIeKTEeH, COKBIP IIIEKTEH,
®dabpuruyc OypcachlHaH, MHUJAH JKOHE MHUIIBIKTAH TUCTOJIOTHSUIBIK JKOHE THCTOXHMUSIIBIK
3epTTeyJepre ChlHAMalap ANbIHJBL. [ MCTOJNOTHSUIBIK 3€PTTEY JKYMBICTAPHI JKAIIbLI KAITBINTACKAH
JOCTYPIi TOCUT TYpiepiMeH >KYPri3iiai. AJbIHFaH NaTOJOTHSUIBIK MaTepHallapJaH THCTOJIOTHSIIBIK
mperaparTapibl MbIHaJald YATUIEPMEH O3ipJiefiK: alJbIMeH Martepuannbl 24 carat  OOWMBI
oeiitapantanran 10%-nbpik GopMalMHHIH CyAaFbl epiTiHIICiHIE OEKITTIK, COJJaH COH, OHBI aFbIHIbI
cymen 30 muH 6oiibl maiiasik. bekitiaren marepuanmapast 70, 80, 90, 96/1, 96/2 C criuprrepae, apoip
cnupTTe 24 caraT 00#bBI CyChI3aHIBIPHIN, COHBIHAH epireH napauHMEH HBIFBI3AAAbIK. lalibiHaanran
OylokTapaaH JkapThutaii aBroMartaHabipeuiran Mukporom HEOTION ERM 3100 (Ascrpaius)
apKBUTBl KAJIBIHIBIFBI 5 MKM- Je¥ O0NaThIH KyKa TuTiMaep anmblk. JKyka TimiMaepaeH daibIHaaIFaH
THCTOTpPENapaTTapAbl JKalIlbl IIOJBII 3epPTTeY YIIiH FeMaTOKCHIMH-303HH, BaH-I M30H TocinaepiMeH
JKOHE MATOJOTHSIIBIK MaTepHal AapAblH HEKPO3 OLIaKTapbIHAa CaHBIPAyKYJIaK 3JEMEHTTEPiH aHBIKTAY
yuia ['pumm xone lludd-ion KpIMIKeII-peakuschlH KOIIaHABIK. [laToMophomorusisik 3epTTey
OapabIk xarmaina canasik Mukpockon LEVENHUK D870T cypertke Tycipimnui.

I'ucTonorusiblK nmpenaparTapAa aclepruiuies3iiH, KO3AbIPYIIbUIapbIH HICHTU(UKAIHSATIAY OTC
KUBIHABIKTAp TyFbI3amsl, omerre Aspergillus rudtepi s03uHMeH ere onci3 Oosutambl, an oyap
TUCTPOUSIIBIK ©3repicTepre YIIbIparaHna HEMece ©JTreH MUIEIHAIepAiH (QparMeHTTepi OOosyIsl
KaObuIgamMaiiapl. Muko3nel BepuduWKanusyiay YOIH, KOCHIMINA THCTOXUMHSUIBIK —TOCIIIEpMEH
[a6anam, ['omopu-I'pokot xoHe DyT 6OSYBI KaXKET.

3epTTey HAaTHKeJIepi MeH TajKbLIayaap. AnMarhl OONBICEIHIA aCTIEPTHILIE3 OPTYPIIi XKeEKe
MEHIINK [IapyambUIBIKTap TYPJepi JKarnaiblHIa OCIPIICTIH Ka3map apachlHIa KbLJI CAaWbIH TipKEJiN
OTBIpaThIH aypylapAbslH Oipi Oonbin  caHanmaapl. JKWHAIFaH aHaMHE3[dIK JACPEKTepli Tanjgay
OaprIchIHIa, acriepruiuie30eH OapibIK JKACTaFbl Ka3lap aybIpFaHbl aHBIKTANABL. bipak, aypy OachkiM
Typae OananaHaap apachlHAa KOPIHIEH JKOHE O XKIiTi, ajl epecek KYCTap apachlHIa aypy CO3BLIMAJIbI
TYpZe OTKeHi OaiikanraH.

Acneprumme3 xiTi xKypreHze, OanamaHiapia aypyIblH KIMHUKAJBIK Oenrijepi Oip THMOTI
KepiHicTe OONFaH: OJIapIbIH KOHIBUIBIFBI KYHHEH KYHIe TOMEHJEN JXYyleH OacraraH, KyH3elreH,
QNICipereH, 9JETTETIJICH a3 KO3FallFaH yKoHe JKYpPreH/e Tere-TeHIIT1H YCTail anMaii TeHCENTeH, ThIHBIC
ay Mymienepinie KaObIHy OeNTiiepi: THIHBIC adybIHBIH KUBIHIAFaHBI, )KW1 €CIHETeHI, JKOHEe TYMCHIFBI
HaH KOOIKTeHreH CYWBIK OemiHreHi Oaiikamran. COHBIMEH KaTap, KOHBIOHKTHBHUT Oenriiepi e
TipKeJTeH.

AypynblH COHBIHA Kapal, a3blKk KOPBITY JKOJIJIApbl MYIICIEPIHIH KbI3METI OY3bUIbIIMI,
OananmaHmapably il ©TKeH, asKTapbl TAPTHUIBII JIPIIIETeH XKoHe KeibipeysepiHae asKThlH CalliaHy
tipkenreH. Ochl Ke37ICH 0acTarl, aybIpraH Ka3 OasmaH/aphl JKarmai exiMre Yibipaid 0acTaraH.

AypyIbIH CO3BUIMAJIBI TYPi OachIM TYpHE €PECeK KYCTap apachbliHia TIPKEITCeH JXOHE aypy
MBIHAJall KJIMHUKAJIBIK OenriiepMeH OaliKalmFaH: KaybIpCBHIHAApHl KeMec KuleHIn, TaOuru
JKBUITBIPJIBIFBIH JKOFANITKAH, YHNAAaHFaH, oJlap/bl KOJIMEH YCTal TapTKaHJa TEPiJIcH OHAH abIHAJIbI,
aybl3 KOHE Ke3 Kilereisli KaObIKTaphl aKIIbDI-CYp TYCTi - aHeMUs jKarnalblHIa, ayblpFaH Kaszap
KYHHEH KYHTe KyH3emiIl, ToOeTi ToMeH Ien *KYAeTl, ThIHBIC adybl OJaH 9pi Kapail KUbIHAal OacTaraHbl
Oaiikanran. Keyzne TychlHIa OpHaNacKaH OYIIIIBIK €TTiH KeJeMi KilIpeHin, ChIPTKa MIBIFBIT TYPAThIH
Tec CYHEriHiH OTKip KbIPbl aHBIK KOPIHIIl TYPFaHbl aHFAPBUIFaH.

AHaMHE3IIK JepeKTep/li KOpbITa KeJIreH e, aHBIKTAIFaH aypyAblH KJIMHUKAJIBIK Oeriiepi, TeK
acrmepruijie3/ic faHa eMec COHBIMEH Karap Oackana aypynap Oapel chiHIa OaliKanaThIHBIHA KO3
JKETKI3/iK. SIFHUM, aTajfaH KIMHUKANBIK OENTrijiep acrmepruiiesre TOH eMeC KoHE aypyFa JHarHo3
KOIOFa 00JTMaiiipl.

IMaTonorusiyiblK aHATOMUSUIBIK  @3repicrepi. Acnepruuiesre TOH — HaTOJOTHSIIBIK
AHATOMHUSIJIBIK ©3repicTep HEri3iHeH OKIe/le, aya KalIbIKTaphlHAa JKoHe KaObIpramapibl ThICTAIl
KaTKaH cipii KaObIK OeTiHJe OopHamacThl. AypyAblH MaKpOCKOIHWSIJIBIK KOpiHYyl, OHBIH ©Ty TYpiHe
TiKeIeW OaiyaHbICHl OOJIBI. ACTIEPTHIIIE3 XKiTI OTKeHIe, Ka3 OananmaHIapeIHBIH KOHIBUIBIFEI TOMCEH,
KYJIey KOHE KiJIereiisi KaObIKTaphl aKIIbLUI- CYp TYCTI OOJIBIT KOPIHII.

Acnepruijie30eH aybIpraH KycTapJa HETI3IHeH OKIIEeHIH 3aKbIMIalyblHa OaljIaHbICTEI,
KYCTapJIbIH OKIeCiHIH KeiOip eKeKIeniKTepine cumarraMa Oepyai skeH kepuik. KycrapisiH exnect,
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CYTKOPEKTUIepre KaparaHna, oJIETTe YII OYpBINTHI koHE OJ OeisikTepre OemiHOEHmI, KOKipek
KYBICBIH/IaFBl OMBIPTKA OaFaHACHIHBIH €Ki JKarblHJIa OpHajacaabl. OKIe OipiHm KaObIpraMeH
OYHpeKTiH KpaHHWaNbIbl IIETiHE MEHIHTI apaibIKTBl ajblll jkarafsl. OnapablH IOpCaNbIbl JKOHE
BeHTpasibAbl OeTi KaOblpramap apacblHa TepeH CHill opHajacaibl. KycTapAblH eKmeci XyI >KoHE
KYPBUTBIMBI )KaFbIHAH KE€YEKTi OOJIBII KeeIi.

Aypy XiTi eTKeHAe, Keilip karjaimapna, 3akpIMIaHy HpoIiecci TYHIHAEPCI3 OIIaKThI
renaru3anusiaHFaH TeMOPParusuiblK MHEBMOHHUS TYpJepiHie Oaiikannael. An Oacka OaanmaHmapna,
OKIIe[Ie JKOHE KOCTaJbJbl IUIEBpaJa OWIAKTHI TYpAE OpHAJACKaH KeJeMi Tapbl IOHIHAEH, aKIIbLI
CapFhII TYCTi, KOHCUCTEHIMSACHI HBIFBI3, MUaMeTpi 2-3 MM OOJaThlH JOMajaK MilIHgl TyHiHAep
(Cyper 1,2) ke3necri.

OKneHi TN KapaFaHza, CapFbIl TYCTI MWIMApibl TpaHyJeManap OKIeHiH TEeK YCTiHIi
OeTiHIe FaHA eMeC, COHBIMEH KaTap, OHBIH MapeHXUMACHIHBIH TepeH KabaTTapblHAA Ja OpHATACKaHbIH
aHbIKTaAbIK. Onapapl THIIAKIEH OOl KaparaH Ja, cy30ere ykcaraH OipKeNKi KYpBUIBIMCHI3
MaccaZaH TypaTelHbIH Oaiikaablk. COHBIMEH KaTap, JKEeKeJlereH aclepruiuie3fik rpaHyjeManap
KEHIPJICKTIH eKire OOJIiHIeH KepiHeTi Heri3ri OpOHXTAPABIH 1IIKiI KaObIpFaIapbhiH/a 1a KE3/ECTi.

e G X b B G -
Cypert 1 — Ka3s enekceci. Okneneri acreprui Tyiinaepi

Aya KanibIKTapbIHBIH KOKIPEK jKoHe Kypcak TYChIHJarbl OeiKTepiHiH KaOblp Fackl Oipmama
KaJIBIHJaFaH, MOJIJIIPJIIrT TOMEHIEN, TYCI KOMECKIICHI'CH, OHBIH KiJie Tl KaObIFbl OCTIHIE CYPFBUIT
TYCTI1 SPTYPJIi KAIBIHIBIKTAFbI 3€H/II Macca XKanbUIbII MOKKEHIH aHBIKTa/IbIK.

ConbiMeH Karap, OipeH - capaH aclmeprjuIe3[iK TIpaHyleMaylap aml iMeKTiH cipii
KaOBIKTaphIHAA N1a KezfecTi. OmapablH KOHCHUCTEHIUSACH! HBIFBI3 KENTeH CYPFBUIT TYCTi, JAOMAaJak
MINIiHAL, XKeKellereH, TUTN KaparaHaa OipKenki KYpbUIBIMCHI3 cy30ere YKcaraH MaccajaH TYpaThIHBI
OallKasabl.

Cyper 2 — Ka3 enekceci. Cipini kaObIK OeTiHAET] acnieprui TyHinaepi
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Taburu KybICTapapl 3epTTETeHAC, OalamaHIaplIblH KOKIPEeK-KYpcaK KyBICHIHIA, IKOHE
TIepUKapATa CYHBIK JKUHAIFAHBI Tipkenmi. JKuHamraH CyHBIKTap OapiibIK >Karmaiiga caprbIll KOHE
MeIipiey Kyiae O0iIbL.

Acriepruiie3iif  cO3bUIMANIBI  Typi, OacklM TYpJAe €peceK KasJmap apachlHAa Ke3JeCTi.
3akpIMaalFaH OKIICHIH KeJieMi YJIFaifaH, OHBIH OCTiHIE aKIIBLI KOHE aKIIbUT CapFbINI TYCTI,
KOHCUCTEHIIMACHI KAaTThl, OPTYpJi KeieMzi: Keibipeyi ere ycak, aim Oacka ipinepiHiH Kejemi
OypmakTail OONaTHIHBIH TYHIHACPAI KopAik. Ipi TyHinaepni mblIakieH ekire Oein KaparaHzaa, imIKi
KYPBUIBIMBI KA0ATTAJIBIN OpHANACKAH JIOHEKEP YIIMAJaH JKOHE Ka3eo3/bl MaccajiaH TYpPAThIHBIH
aHBIKTaAbIK. Kelbip ecki ipi rpaHyieManapAblH OpPTachl JKYMCAaK MaccalaH TYPATHIHBIH JKoHE
rpaHyleManapaby 0ip-0ipiMeH KOCBUIBITT KOHTIIOMEpPATTap TY3eTeHIH TipKeIiK.

Aypy CO3BUIMAJIBI OTKCHJIE, 0achiM TYpJEC KOKIpEK *oHE KYpCaK TYChIHJAa OpHAJacKaH aya
KaIIILIKTAPBIHBIH 3aKbIM/IATIATHIHBIH OalKaIbIK. Aya KallIbIKTaphl OCTiHAe JUCKO HEMece TIaCTHHKA
Topi3ai meriHminep Oailikanapl. OmapablH KedOipeyJepiHiH MlIiHi TydMe CHSKTHI JOMalak,
KOHIICHTPJIIK KYPBUIBIMIBI OoJibin Kemi. OchbiHIal KYPhUIBIMAAP KOKIPEK ®oHE KypCakK KybICHIHIAFbI
cipJti KaObIKTap OCTiHIE Ie Ke3/1eCTi.

Kanka OymmbelKk eTi  OapiblK  3epTTENreH OalamaHgapaa akKmbUT — KBI3FBUIT — TYCTI,
KOHCUCTCHIIMACHI JKYMCAK, CayCaKIeH yYCTaFaHJa bUIFAIJbI, TUIN KaparaHIa, OHBIH KOJIIMIi
TaJIIIBIKTHI KYPHUIBIMBI aHBIK KOPIHOCII.

KekOaypIppiH KemeMi OapIiblK JkaFmaiifia yJIFaiifaH, JoMallak MilIH/l, KOHBIp Jay TYCTI,
KOHCHCTEHIMSCH KaTThUIAYy, MYIICH] TUTIIT KapaFaH/aa, OHBIH TiJik OeTi OipKenki ycak TyHipmi OombIn
KeJIi.

Kocrtanpapl TuieBpa akIIbUI-KBI3FBUIT TYCTI, KAHTAMBIPIAphl IaMallbl KaHFa TOJFAH JKOHE
OHBIH OeTiHze OipHelre aoMalak MilIiH/l, )KapThl Map TOPi3Al TYHiH Jep OpHAIaCKaHBIH OalKa IbIK.

JKypek kaOblI IamMaiibl KaJbIHIaFaH, OHBIH OCTIHJE JKYKA aKIIBUI CYP TYCTI IIOTiHI OalKaIbl.
ONUKap/ KBUITBIP, BUIFAIBI JKOHE Teric. MUOKapa KaJIBINThI KYH MEH CajbICThIPFaHAa JKyMCaKTay,
Oipkernki Teric OosmMaraH. DHIOKApP] aKIIBUT CYP FBUIT TYCTI.

KycrapapiH OyiipexTepi alabIHFBI, OPTAHFBI JKOHE apTKbl OeikTepaeH KypanraH. Omap Oen
JKOHE Ceri3 Ke3 OMBIPTKajJapbl MEH MBIKbIH CYHCKTEpPiHIH BEHTPAJIbIbl OMBIKTAPhIHIIA OPHAIACKAH.
KoHcHCTeHIUSCH JKyMcakTay, Karcyiachl KHBIH CBHITBIPBLUIANbI, KycTapia OyHpeK acTaymachl
OonMaybIHaH, OJapIbIH KBIPTHICTHI )KOHE MUITBI KaOATTAPBIHBIH [IEKapachl aHBIK OiTiHOSH II.

Bapnbik COMBIN 3epTTENTeH Ka3aapiblH a3blK KOPBITY JKOJIIApbl MYIICNIEpiHAe KaObIHY, a
NapeHXUMAIBIK MYIIeTIepae JUCTPODUSIBIK e3repicTep aHbIKTANABL. be3ai KapbhlHHBIH Kijereii
KaOBIK O€TiHJe KOHYC Topi3Ai THIFBI3 OypTIKTEp OpHallaCKaH, OHBIH O€Ti >XaObICKaK KelreH
CYPFBUITTAY TYCTI KiJiereiMeH >ka0bli1 FaH. be3/ii KapblH KaObIpFachl IIaMaJibl KaJIbIHIaraH.

At xoHe TOK imektep. Cipii KaObIFbl aKIIbUI CYpP TYCTi, BUIFaIJBI, TETIC YXOHE KBUITBIP.
Kineretini xaOpIkTap *KiTi KaTapipl KaOBIHFAaH: ONlap iCiHI'eH, KbI3apFaH >KoHE KehOip OerikTepiHze
yCaK oHe JaKThl KaHTanaynap ke3necti. CoHpIMEH KaTap, KiJlereisi KaObIK OeTi CYpFBUIT TYCTi, KOO
CO3BLIMAJIbI KEJITCH CYMBIKIICH JKaObuTFaH. [1IeKTiH KaObIprachl OipiiamMa KaJlbIHIaFaH.

Bapibik 3epTTenreH Kasaap OaybIpiapblHbIH KOJIeMi YIIFaiifaH, OHbIH KAJBINTHI KYH/Ieri meTki
OTKIp KBIPBI JOMAJaHBIN JOFANIaHFaH, MyIle OeTiHIe KaOblpra NapJbelH OaTKaH i3/iepi CaKTajFaH,
KOHCHCTEHIIMACHI CEPIM/II KEITeH, TUTIK OCTiHIH KaJbINThl 06JICKIICTIK CypeTi cakTaiMaraH. bipak,
€Ki Karjaina, Oayblp OeTiHiH Oo0siybl OipKeJKi OOJMalbl: KOHBIP-KBI3BUI TYCKe OOsUIFaH aiMak
asChIH/A CAPFBINI-CYPFBIIT TYCTi OIIAKTap Ke3jecTi. OT KaObl KO KachbUl TYCTI OTKE TOJIFaH,
KUIEreiyIi KaOBbIFbI aKIIbLIT CAPFBIII TYCTI. OT OTIMIIIIIT KaJbIIThI, Oy3bLIMaFaH.

K'ucrosiorusiyIbIK @3repicTepi. ['MCTOMOTHAIBIK 3epTTey OaphIChIH/IA, HETi3T1 aclepruuiesre
TOH e3repicTep THIHBIC ajly >KYHeCi >KONIapbIHIA JaMbIFAaHbl aHBIKTAIIbl. KEeHIpACKTIH SMUTeInid
KaOBIHBICH! ICIHIeH, KeHOip Kepiepie SMUTEIMH Toplianapsl Oa3aibabl MeMOpaHalaH aKbIparl,
KEHIp/IeK KybIChIH/a OpHAJIACKaH, aJl OPHBIH/IA CAKTaJIbII KajFaH OOKaJl Topi3/i TopIIalap IblH KeJeMi
WIFaiiFaH JKOHE OJIapJblH KyBICHI OKCH(WIBIL MaccamMeH ToiiraH. Kinereim kabat acTel yuima
JIOMOBIFBITT KaJbIHAAFaH JKOHE OJ Kepje JUMGPOHITH TOPIIATapAblH WHQHUIbTpa IUACH KE3JECeI.
KanTtambipiiap OapiibIK jxaraaiija rurepeMus Kyniniae 0oJipl.

Acniepruiie30eH aybIpraH Ka3JaapAblH OKIIECIH THCTOJIOTHSUIBIK 3EPTTEY/IIH TEOPHUSIIBIK KOHE
JIMarHOCTHKAJIBIK MaHbBI3BI ©Te 30p. KycTap eKmeciHiH TUCTONOTHSUIBIK KYPBUIBIMBI CYTKOPEKTLIepre
KaparaHia Oipmama epekienikrepi 6ap. Kyc ekmeci mapaOpoHXTapiaH >KoHE OJapibl KOpllaraH
MYIIIE TapeHXUMAChIHBIH O6JIeKIleIepiHeH KypaiFraH. AJl OeJieKIIeep aya )KYPeTiH KalmuuisipiiapaaH,
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KaH KalmwusipiapblHaH JKoHE TOHEKep YINagaH Typaabl. | eMaTOKCHIMH-303UH 0OSybl MeH OOsUFaH
OKIICHI MUKPOCKOITUSIIBIK 3epTTEereH/ e, 013 OKIe/e MAalbipan OpHallacKaH, AoMallak MilliHmi, dpTypii
KeJIeMJIi JKOHEe KYPBUIBIMBI Jla Oip-OipiHe YKCaMaWThIH OIIaKTapiAbl aHBIKTaIbIK. Keitbip Oamananmap
OKIIECIH/IC aHBIKTAJFaH OILIaKTap JUMQOUUTTEPACH, OipeH-capaH Makpodarrtap MEH ajbll TOpIIaiap
apaJlacKaH MIOFBIPJaH KYpajJFaH. OJIAPABIH CHIPTHI JKyKa (HOpPO3IBl YIMaMeH KOpIIaJFaHbIH
AHBIKTA/IBIK.

MyHzaii Toplanap MOFBIPIapBIHBIH OPTAachIHAA HEKPO3 KepiHici aHBIK TanMaabl. backa Gip
OanmamaHzap MeEH epeceK Kas3Jap OKIeCiHAe aHBIKTANFaH Topliajap I[IOFBIPIapBIHBIH OpPTAaChl
HEKpO3JaJiFaH, KYPBUIBIMCBI3, OHBIH CBIPTBIHZA Makpodarrap, IUIa3MamuTIep, JIUMQOIHUTTED
OpHallaCKaH oHe OipeH - capaH alblll TopIialiap KepiHedi, al Tpernapartaplarbl HEKpo3
omakTapeiaaa Aspergillus rugrepi amnciz 6osuapl, an udd-peakTuriMen OosIFaH mpenapaTTapaa
Aspergillus rudrepi KaHbIK KbI3bUT TYCTI OyTaKTanmFan Mutieauiiiep Typiaae kepinai (Cyper 3).

Keii0ip OpoHXTap KybIChI KCHEWTEH, KaObIprachl KalblHJAaraH, Kilereia KaObIFbIHIa
JIECKBaMaTUBTI HEKpO3[bl KaObIHYy Oenriiepi oHE Ycak TIpaHylemanap Ty3uireH. Hekposabik
JETPUTTIH 1IiHAE BIABIpaFraH yjma 3JeMEHTTepi, JUMQPOUUTTEp, ICEBI0I03MHOPHUIBACD,
numMdoobactap Oaiikanabl. BpOHXTHIH KelOip JKepiHae JecKBaMallvsUIaHFaH SMUTEIHA TopIiaiapsl
JKoHEe OpPOHXO0IKTa3usl KepiHici aHbIKTanIpl. COHBIMEH KaTap, OKIe MapeHXUMaChIHIa CapbICyIIbl KOHE
capbicynbl GUOpPHH/I THEBMOHUS KepiHicTepi Jie Tipkeni. Kanra TosFaH ipi KaHTaMbIpiap KybICBIHIA
CaHBIPayKyJIaKTap MULEIHIIEp] OpHATIACTHI.

Aya KanIIBIKTapbIHBIH KaObIprackl JOMOBIFBIN, iCiHIN KanblHZaraH. KaHTambipiaapsl
TUIEpEeMHUsl KYHiHAE JKOHE OJIapAblH KYBICHIHIA OJPUTPOLUTTEP, TMCEBIOP03MHOPHUIICD IKOHE
TUMQOIUTTEP OpHAACKAHBIH aHBIKTaIbIK. KaHTaMbIpiap aifHamacklHAa JOMOBIFY CYWBIFBI JKHHAJIFaH,
ctpoma AoMObIKKaH. COHBIMEH KaTap, aya KallIbIFbIHBIH KeWOip 3aKbIMIaIFaH alMaKTapblHIA
TUMQOIMTTEpAiH, THCTHONUTTEPIH, TMJIa3MalblK TOpHIATAPABIH, IICEBIOY03MHO  (WIICPAIH
UHQUIBTPAIMSICH] aHBIKTAIbI. Aya KaIllIBIKTAPbIHBIH 1IIKi OCTIH/E TATIIBIKTRI KYpbUIbIMABI, [Iudd-
pEaKTHBIMEH KaHBIK KBI3BUI TYCKE OOSUTFaH CaHBIPAyKYJIaK MULCTHIAIEP] aHBIKTAIIbL.

Al xoHE TOK ilIEKTepe KaTapibl HEMece TeMOPparusulblK KaObIHY KOpIiHIC TepiH KOpmHiK.
Baybipna, Muokapara >koHe OyHpekTeple mNapeHXuMalapAblH IUCTPO (USUIBIK e3repicTeplliy
JaMbIFaHBIH aHBIKTAIBIK. bayblp Topiuanaps! TyHipai AMCTPOUSIIBIK CHUIIaTTa OONIBI: TeNaTOLHUTTEp
KeJieMi YIIFaiiFaH, oJlapAblH sIpOaphl aHbIK KepiHOeiini, IuTomIa3MacslHaa 03MHO(UIBIB TYHIpIIEp
KenTen Ke3zaeceli. KeHeiireH cuHycouaTap >KOHE KaHTaMmbIpiap KybICTapblHAa Makpodar Ttap,
IaManbl TYpAE JUMQOLUTTEP, CETMEHTENBIeH SAPOJbl JIEMKOLUTTEP JKOHE >KYJIABI3INA IMiLIiHLIL
Topmianap ke3zuecti. OpTaiblK BeHalap KybIChl KEHEHIN KaHFa TOJIFaH.

Byiipextep Oapnblk 3epTTeyneplie MPOTEHHIIK TYHIpal AUcTpodus KaraalbiHAAa OOJIIBI.
Bylipex TyTikmenepiHiH 3MUTENHH TOpIIATapbl iCIHIeH,KeneMi yIIFaliFaH, OoJap/AblH sIPOJIapbl aHbIK
KepiHOel i, HUToIIa3MaIapblHAa 303MHMEH KbIIbUI TYCKE OOSIFaH KONTEreH TYHipiep Ke3/AecTi.

Cypert 3 — Acnieprene30eH aybIpFaH Ka3 OKIeciHiH napaduHIiK KeCiHmicl.
ud-tion KemkpL1 peaknusicel. x200. Acniepruies rpaHyieMachl
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Kefibip oanurtenuit Topmamapel 0a3anpabl MeMOpaHagaH aXbIpalm TYTIKIIE KyBICHIHAA
OpHaJlacKaH. MYyIIeHIH apaJiblK JOHEKep WINachkl ICIHTeH, KaHTaMbIpjiap THUIIEpeMHUs KYHiHIE,
onapJpIH alHanaceiHga Makpodarrap HIOFbIpiaHFaH. KaHTaMblpiiap NIymMarbl KyBICBIHIA IaMaibl
303MHO(HIIBABI TOMOT€HII Macca KUHAJFaH.

XKypekTe TepeH NamblFaH THMCTOJOTHSIIBIK ©3repicTep aHbIKTanMalbl. bipak, KapIuOMHOIUT
TepOiH KeJICHEH >OoHe Y3bIlHa OOHBI OpHaNacKaH >KOJAKTaphl aHBIK KepiHOeimi, KaHTaMbIpiap
TUIIEpEeMUsl KarAalbIHAA, apaliblK JoHEKep yina qoMObIKkaH. Kapnuomuonurrep TyHipii auctpodus
JKaralbIHAA XKoHE 0OsUTy KaOBbLICTTEPl TOMCHIET CH.

KopbIThiHabl. Acnepriiuie30eH ayblpFaH Ka3fapAblH IIIKI MYIIETepiHIe MaTOJIOTHSIIBIK
MOP(DOIOTHSIIBIK, ©3repicTep TYHIHAEPIiH OMIAKTHI TY31MyIMEH >XKoHe 3eHHIH Auddy3apl meryiMeH
CUMaTTaNAbl. SIFHH, MATOTEHAl CaHbIpayKyJaKkTap €HTeH >KepJe NPOMYKTHUBTI KaOBIHY IPOLIECCHI
JIAMBIII, TpaHyJIeMalapslH Ty3luryiMeH kepinai. Kazgapapiy skackiHa Kapail, acriepruiuie3 XiTi jKoHe
CO3BUIMANBI TYPIIEpJE OTeli. ACHepruiuie3re TOH ©3repiCTep JKOFapFbl THIHBIC ally KOJNJIApbIHAA,
OKIeJe KOHE aya KammblKTapelHAa kesfecti. Ludd peaktuBiMen OosiFaH mpemnapaTTapaarbl
acrepruiie3 rpaHyjieManapblHbIH OpTachbiHIa CaHBIPAayKYJIaK MULICIUIMIIIEP] aHBIKTaI b
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PE3IOME

B MpeCcTaBICHHON cTaTbe MPeCTABICHBI pe3yabTaThl UCCIIeIOBaHMUS
MaTOJIOTOAHATOMHYECKHIX, THUCTOJIOTHYECKUX W THCTOXMMHYECKMX HW3MEHEHWH, B  BHYTPEHHHX
opramax 12 rtycar 1 wmecsuHero Bo3pacta W 8 ryceil 15-mecsdHEro Bo3pacTa, 3apakKeHHBIX
aclepruijie3soM B E€CTECTBEHHBIX YCIOBHAX. Y HUCCIENOBaHHBIX TIycaT OOJe3Hb IpoTeKaia
MPEUMYIIECTBEHHO OCTPO, @ y B3POCHBIX NTHIl — XPOHUYECKH. Y CTaHOBJIEHO, YTO y BCEX TYCAT,
3apaXEHHBIX AaCHEePrijUIe30M, OTMEYAIOCh CHIDKCHHE OJUTENBbHOCTH, BOCIAICHWE B OpraHax
JBIXaHMS, TPU3HAKA KOHBIOHKTHBUTA B Tia3ax. K KoHIly OoJje3HM HapymraloTcs (yHKIUH OPTraHOB
NHIIEBapPUTEIBHOTO TPAKTA, Y TyCAT HAOII0AaeTcs IOHOC U MaccoBasi THOETb.

VY B3pocHbIX NTHI] 3a00J€BaHUE MPOSBISUIOCH CHIKEHHEM alllleTUTa M 3aTPyJHEHHBIM
npixanueM. [Ipy  BCKPBITMM THNWYHBIE JUIS  acllepruwrie3a NaToJOTMYeCKHe aHATOMHYECKHE
W3MEHEHUS TPEUMYIIECTBEHHO PACIIONaratoTcsl B JIETKUX, BO3JAYXOHOCHBIX MEIIKaX W TOBEPXHOCTIX
CIIM3UCTBIX O00OJIOYKAX BBIXOJSIIUX 32 TPEAeibl CTCHOK. YCTaHOBJIEHO, YTO MAaKpOCKOIHYECKHE
NpOSBICHHS 00JIE3HH BO BHYTPEHHUX OpraHax HarpsMylO CBsI3aHBI C TeueHneM Oosesnu. [1pu octpom
TEYSHUU OOJIE3HU B PsAAE CIy4aeB IMPOIECC MOPAKEHHsS BO BHYTPEHHHX OpraHax HaOmronmancs 0e3
y3€NKOB, TO €CTh B (OpMax TeMOpparHyeckoil MHEBMOHHMM C OYaroBbIM OIEYEHEHHeM. A mpu
XPOHHYECKOM TEYECHUH OOJIE3HM B JIETKUX M peOEpHOH IUIeBpe TyCAT 00HAPYKUBAIH OKPYTJIIBIE y3EIKH
JMaMeTpoM 2-3 MM, pa3MepoM C MPOCSHOE 3€pHO, OeNI0-KEeNTOro IBeTa, INIOTHOW KOHCHCTeHIMH. B
npenaparax, OKpalleHHBIX TeMaTOKCHJIMH-303MHOM, HUIACHTU(QHUIMPOBAIN OYard OKPYTIOH (OpPMEI
pa3HOM BENMYMHBI U CTPOEHHS, paccesiHHbIe B JierkuxX. Ovaru, oOHapyKeHHbIC B JIETKUX Y HEKOTOPBIX
TYCST, COCTOSUIM M3 CMEUIAHHOTO CKOIUICHUS JTMM(OLUTOB, PacCestHHBIX Makpo(aroB M IMTAHTCKHX
KJIIETOK, OKPY>KEHHBIX TOHKOW (prOpo3HOIl TKaHblo. B mpemaparax, okpanieHHbIx peaktuBoM [udda,
rudst Aspergillus 6buTH BUIHBI KaK TEMHO-KPACHBIC Pa3BETBICHHbBIC MUIICITHH.
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HUTEJI'T ACIIEPTUJIJIE3IHIH ITATOJIOTI'UAJIBIK MOP®OJIOT UACHI
PATHOLOGICAL MORPHOLOGY OF SAKER FALCON ASPERGILLOSIS

AHHOTANUA

YCBHIHBUIBIT OTBIPFaH JKYMBICTa JKEKEMEHIIIK NHUTOMHUK JKarJalblHIa aclepruiuie30eH
aypIpFaH WTeNTi OamamaHAapbIHBIH IMIKI MyIenepi MeH YIImajnapblHAa JaMbiFaH e3repicTepAiH
aToMOP(OJIOTUSIIBIK, 3€PTTEY HOTHXKEIIEpi OepiiireH. 3epTTey HbICAHbBI PETIHE 2-3 alJIbIK )KAaCcTarbl 8
UTEIT eJIeKCeiepl KOJJIaHbLIFaH. 3epTTey OapbIChIHAA KIMHHMKAJIBIK, [aTOJOTHSUIBIK aHATOMUSIIBIK,
TUCTOJIOTHSITBIK KOHE THCTOXUMHUSIIBIK 3€pTTey Tocimuepi KoimaHeuabl. Kyc enekcenepinze xKyaey
Oenrinepi aiKpIH OaliKanmaapl, Kileredl KaObIKTapbl aHeMus KyHiHae. Onexcenep/i MaTOIOTHIIBIK
aHATOMUSIIBIK COMBIT 3epPTTEy OaphIChIHIA, HETI3I1 63repicTep THIHBIC aly JKOJJIAPbIMEH MYIIIEISpPiHIe
OpHaNackaH. OKmeci MEH aya KalIbIKTapblHIIA aclepruiuiedre TOH JoMallaKk MilmiHAl TyHiHxep
aHBIKTANABL. [ 'paHyneManap oprachiHIa OeMIMICHTEH XKoHe OYTaKTalFaH MHUIEITUIIep TaOblIIbl. AT
O0acka TapeHXUMAaJbIK MYLIeJIep MEH a3blK KOPBITY IKOJNJApPBIHAA JUCTPOQUSIIBIK, KaOBIHY
MpOIECCTEePl KOHE KaHANWHAJIBIMBIHBIH OY3bUTYbl OalKaiabl. | €MaTOKCHIMH-203MHMEH OOsIFaH
mperaparrapyia, HEKpO3 OIIAFbIHBIH IIIiHAE OpTachlHAA J>KOHE OHBIH IIETKI alMakKTapbhiHJA
OemimMyieHIeH, OyTaKTajlFaH CaHbBIPAYKYJIaK MHUIICIUIICP] OpHAJACKAHBIH aHBIKTaJbIK. AJ eTe ipi
rpaHyJjieMaliapJIblH HEKPO3 OILIAFbIHBIH OPTAChIHJA MUICIHAICD KOPIHOCW I, bIAbIparaH, ojap TEK
HEKpPO3 ONIAFBIHBIH IIIETKI aliMarblHAa FaHa KepiHeni. ['paHynemanapiblH CBIPTKBI alMaFrbl
JTUMQOLUTTED, TUIA3MAJIBIK TOPIIAIAP JKOHE KAC IOHEKEP YIINa TOPIIaTapbIHBIH HHQWIETPAUSICHIMEH
KOpPIIAJIBI JKaThlp. Hekpo3ablH IIeTKI aiMaKTapblHAA ASHUTECIHOUATHI, JUMQPOUIATHI KOHE aJIbIIl
TOpIIANIAP,ILIH HHOUIBTPALUSACH OalKaia bl

ANNOTATION
This paper presents the results of a pathomorphological study of changes in the internal organs
and tissues of saker falcons infected with aspergillosis in a private nursery. Eight carcasses of 2-3-
month-old saker falcons were used as objects of study. During the study, clinical, pathological,
histological and histochemical methods of investigation were used. The bird carcasses show clear
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signs of emaciation, the cream shells are anaemic. In pathological anatomical examination of the
carcasses, the main changes are localized in the respiratory organs. Rounded nodules characteristic of
aspergillosis are found in the lungs and air sacs. Fissile and branched mycelia are found in the centre
of the granulomas. In other parenchymatous organs and digestive tract dystrophic, inflammatory
processes and circulatory disorders were observed. On the preparations stained with hematoxylin-
eosin, we found that in the centre of the necrosis focus and in its peripheral parts there were branched
branched fungal mycelia. And in the middle of the focus of necrosis very large granulomas, mycelia
were not visible, they were decomposed, visible only in the peripheral zone of necrosis. The outer
zone of granulomas is surrounded by an infiltrate of lymphocytes, plasma cells and young connective
tissue cells. Epithelioid, lymphoid and gigantocellular infiltration is seen in the peripheral areas of
Necrosis.

Tyitin ce3oep: acnepeunnes, umenzi, NAMOLOSUSILIK AHAMOMUSL, 2UCMOI02US, SUCOXUMUSL,
aHamues, acnepeuiie3oiK epanyiemanap.

Key words: Aspergillosis, saker falcon, pathological anatomy, histology, histochemistry,
anamnesis, aspergillus granulomas.

Kipicnme. Utenri — aneMae keH TapaiFaH KycTapJblH OipiHe caHamanel. Bi3miH enge ciiemiai
TayJap MEH OPMaHCBI3 allbIK [ajiagapaaH Oacka skepain Oipinme kesmecemi [1; 2; 3]. Wrenri,
MamnrpicTay MeH Ycriptre, CapblapKaHbIH JKaTaFaH TayJbl aiiMakTaphIHIAa Kell Ke3zjeceni. Ocipece,
basmayeiineia, Epmentayneiv, Keisbutapaiinsy, Kapkapansiasiy, KekmietaynblH KUst TacThl, KaJlblH
Kaparaiipl Taylnapbl WTENTiHIH Heri3ri MekeHi Oombim TaObutansl. Urtenri — cyHKapTopizzminep
OTpsABIHA JKATATHIH ipi JKBIPTKEII Kyc. VTenri KosH, YHPEK, KpIpraybul, Kyp, OIUI, KeKUTiK, T.0. ycaKk
aH-Kycrapasl anajsl. JKublpMaceiHIbl Faceipabiy 90-kbuinapbiHa neviin Kasakcranma 2 — 3 mMbig Oac
UTENTIHIH ysnaranbel Oenrimi. bipak 1992 skpuiman Oacrtam, Oyl KycThl 1eT enre (acipece, apad
eNiepiHe) caTy HayKaHBIHBIH K€H €TeK aJdyblHa OaiNIaHBICTHI, UTENTi Oeii-OepeKeTci3 aylaHBIIl, CaHbI
kypt Temenaeni. Conrbl canak Ooiibiaina Kazakcranma 100 — 150 »xym kaHa ysuiaraH. AJMaTbIIaFbl
“Cynkap” OipiKKeH KOCITOPHBIHBIH KYC NUTOMHHUTT MeH AJnMathbl XailyaHartap casiOarbIHAa KOJaa
ecipimin, 100-nen aca utenri Tadburatka xidepiami (1990 — 1995) [4]. Urenrinepaid MATOMHUKTEPIE
JKOHE casOakTapAa Koijga ecipynepiHe OaimaHpICThl WH(EKIVSUIBIK aypylap >KHi TipKeNin Xyp.
Nudexknusinplk  aypynapAblH IOIHAE >KWI Ke3JeceTiHiH Oipi MaToreHai caHbIpayKyJlaKTapMeH
KO3/IBIPBUIATHIH aCHEPrUILIe3 aypyHl.

Acnieprusies (at. - Aspergillosis; siTi skoHe CO3bLIMAIIBI MUKO3) - THIHBIC aTy MYIIEJIEPiHiH
JKOHE Cipiti KaObIKTapAbiH (PHOPUHACITESH TYHIHI] 3aKbIMIATYBIMEH CHUITATTAIATHIH XKoHE 0achIM TYpJe
KYCTap/IbIH JKOHe CHpeK OacKaja »aHyapiap TypiaepiHiH HHPEKIUIBIK aypybl OONbIN caHadaas! [5].
Acneprusuie36eH ajgamaapa aysipajsi [6].

Acnepruuies oieMJe oTe KeH TapainraH aypyhapabiH Oipi. Ce0ebi, OHBIH KO3ABIPYLIBICHI
acTmepruuIiep KOFapbl TeMIlepaTypara, ajl oJapAblH KelOip Typiepi XUMUSIIBIK 3aTTapblH dcepiHe:
Ne3nH(GEKNUsIIBIK ~ epITIHAIepre, KYKIPT KBIIKBUIBIHA, (OpMANMHTE ©Te Te3IM/ai KeleTiHi
anbiktairad. Ocbiran OaiianbicTel ASPergillus TybiCThIFbIHA JKAaTaThIH CaHBIpAYKYIaKTap TaOHFH
opTaza, acipece TOMBIPAKTBIH YCTIHIT OeTiHae Ke3leceli oHe aypyablH KUl TybIHAAyblHa ceben
6omanst [7; 8; 9].

Fruteivu oiebuerTepe, acnepruuie30eH Yil KYCTapbIHBIH IMIiHAE: TaybIKTap, YHpEKTep, Kasziap,
KYPKE TaybIKTapJblH aybIpFaHbl Typaibl jka3bUlraH Makamamap Oap [10; 11]. ConsiMen Katap,
300JIOTHSUIBIK OaKTap/a jkoHe KYC MHTOMHUKTEpiHJE epiKCi3 Topja yCTalaThH Kabalibl )KOHE CHpEK
Ke37IeCeTiH KyCTap apachlHjia, OChI aTaFaH aypy kui Tipkenemdi [12; 13; 14].

Acneprusuiep *aHyapiap ar3achblHbIH 11IKi OpTachIlH/a TIPLIUTIK €Te aiajbl )KoHE oJlap ar3ara
TOKCHHJIIK, POTEOJUTTIK JKOHE aHTHOTPOITHIK 3CEP €TETIH KacueTTepi OalKasFaH.

Keiibip mepexrep OoiibiHina, aybipraH KycrapaslH 100% emimre ymblpaiinel. Operre,
acriepruuiesre oajganaHiaap eTe ce3iMTal KeJeTiHi nonenaeHrex [15].

Kycrap apaceiana actieprumieszi 6aceiM Typae A. Fumigatus xosmsipazsr [16; 17; 18].

AcnepruyIepiH KenTereH Typiepi canpodurrep, Oipak ojapiblH KeHOip Typiepi agamuap
MEH JKaHyapijapra naroreai ekeHi nonennenreH [19;20]. Canplpaykyslak criopajiapbl THIHBIC ally
JKOJIIaphl apKbUIbI CHIIl, KOMEKEUIIH, OPOHXTAPABIH OKIICHIH JKOHE aya KaIlIIbIKTapbIHBIH KiJIerewi
KaObIKTappl O€TiHE II6rinm KaObIHY IPOLECCIH Tyablpajbl. OpMEH Kapail, ojlap YJINaHbBIH TepeH
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KabaTTapelHa eHINl KeOeiim TyHiHaep Ty3ehmi. [MCTONOTMsNBIK TYHiHAEp HEKPO3 OILAFbIHBIH,
KYpaMbIHIa ajbIll TOpIIAJapbl Oap IJKEPruUTiKTI Topuiajap WHQMUIBTPAIUACKHBIH TY3UTyiMEH
cunarranansl. COHBIMEH KaTap, CaHBIpayKyJlIaK CHOpajapbl KaH apKbUIbl aF3aHblH — OapIiblK
aiiMaKTapbIHa Tapal, OpTYpIi YInanap MeH Myliejepre meryi Mymkiu [21; 22].

Acnieprune30eH ayblpFaH KYCTapbplH KIMHAKAIBIK Oenrinepi, 6acka na aypy jap TypiepiHe
ykcac kerneni. OcpiFaH OaIaHBICTHI acTIepPTHILIE30eH aybIpFaH KYCTapAblH KIMHHUKAIBIK Oenrijepine
Kapam HakThl JHarHo3 KO MYMKiH emec. Kyc mapyambuibIKTapblHIa Malgspirepiepi ayblpraH
HEMece OJIeH KyCTapAbl MIHIETTI TYple MNaTONOTUSIIBIK aHAaTOMHUSUIBIK COWBIN 3€pTTeyi Kepek.
[TaTonmorHsANBIK aHATOMUSUIBIK 3€PTTEY CayaTThl OpBIHAANFaH JKaraaimaa, aypyra Ooipkam Hemece
HaKTBl AWAarHO3 KOWBUIAnel. HoTmkeciHme, ManmopirepiiepiHe acmeprmniesre Kapchl THIMIOI €MIIIK
YKOHE aJJIbIH ATy IIapaliapblH JKYPrizyre MyMKiHIik Oepeni [23; 24; 25].

ATBIC X9HE JKaKbIH LIET €J1 FhIIBIMH XypHAIJapbIHIA, UTEr acTIepriuiuIe3iHiH IaTOIOT HSJIBIK
MOP(}OTIOTHACH Typajbl JePEKTep )KOKTHIH KaCHI.

JKyMBICTBIH ~ MakcaThl: acHeprwuie30eH ayblpFaH HTENTiHIH 1K MyLIenepiHzaeri
MATOJIOTHSUTBIK MOP(OJIOTHSIIBIK ©3TePiCTEPiH 3epTTEY.

3epTTey MaTepuanbl MeH Tacingepi. FreutbiMu 3eprrey sxymbictapel 2019-2022 xpuinapsl
Kazak yJiTTBIK arpapiiblk 3€pTT€Y YHHBEPCUTCTiHIH «BHONOTHSIIBIK Kayinci3mik» KadeapachHbIH
CEKIMSUTBIK OOJIMECIHIE OpBIHAAIBL. 3epTTey HBICAHIAPHI PETiHAe, AJMAaThl Kalachl MaHBIHAAFBI
UTENTi ecipy NUTOMHHUTIHAE aclepruwuie30eH ayplpraH 2-3 alsbIK JKacTarbl ayblpraH 8
OanmamaHmapAblH 1MIKI MyIIenepi KOJAAHBULABI. 3epTTey OapbhIChIHAA KIIMHUKAIBIK, MaTOJIOTHSUTBIK
AHATOMMSUIBIK, THUCTOJIOTHSUIBIK JKOHE TUCTOXUMHSJIBIK 3€pTTey TOCUIAepi KOJMAAHBUIABL. AypyIbIH
KIMHKAIBIK KOPiHy OenrilepiH >KWHAIFaH aHaMHE3[IH JAEpeKTepi Tanjgay Heri3iHAe aHBIKTaJIbIK.
['MCTONOTHSUIIBIK KOHE THCTOXUMHSUIBIK 3€pTTEyJepre: OKIe, aya KallIbIKTapbl, 0ayblp, KeKOaysIp,
KYpek, OyipekTep, O6e3lli KapblH oHe imekTep kecekuienepi anpiHabl. Onmap 10%-Oefitapanrtanran
(dbopManMHHIH Cygarbl epiTiH agicige Oekitiimi. ComaH COH, CIUPTTEPIE CYCBI3AaHIBIPBUIBII,
napaduaMeH HBIFRI3HANIBL. JKyKa mapaduH TimiMaepid xapTeutaid aBToMatTadasipeiran HEOTION
ERM 3100 (ABcTpamusi) MHKpOTOMBI apKbUIBI allbIll, OJIApJbl TeMaTOKCHIMH-203MH, BaH-I'm3oH
TocinaepiMeH OosdabIK. AN caHbIpayKylak TapAasl aHbikTay yiriH, 013 Iludd-iiox KeImKbLI-
PEaKIMSCHIH KOJIIAH/BIK.

3epTTey HITHKeJepi MeH TaJKbLIayJap. ATMaThl Kalackl MaHbIHA KAKbIH  OpHAJacKaH,
apHaiibl YUBIMIACTHIPBUIFAH MTENTT MUTOMHHTIHIAE 2-3 aljIbIK >KacTarbl UTENri OanamaHiapbl MEH
epecek UTeNTiIepAiH eMiMi TipkenareH 001aThiH. bapibIk xaraina, Kyc eeKkcenepiHe Kallbl XKYAey
JKOHE Kilereisli KaOBIKTapIblH aHEMHSCHl aHBIKTAIIbI. OeKcenepal MaToJOTHSUIBIK aHATOMUSUIIBIK
COWBII 3epTTey OapBICHIH/A, HETI3T ©3repicTep THIHBIC ATy JKOJIAPBIMEH MYIIENepiHAe OpHAIACKAHBI
OaiiKayipl. AHBIKTAJIFAH MaKPOCKOMMSUIBIK ©3repicTep OapiiblK Kariaiga Oip THNTI cuatTa OOJIbIIT
KOepiHIi Aypy XKiTi )KoHE CO3BUIMAIEI TypJiep/ie OTKEHIH aHBIKTa/IbIK.

Aypy KiTi KYpresze, *KYTKbIHIIAK, KeHIpIeK oHe ipi OOHXTap Kilereilsli KaOBIKTaphIHBIH
ICIHI€HIH OHE IIaMajibl KbI3apFaHbIH aHBIKTAJIbIK. OKIE Kbl XKITI TUIEpPEMUsl KYHIHIE, SFHU
OKIICHIH KOJeMi YJIFaiifaH, IIEeTKi KbIpJIapbl JOFAJJaHFaH, KbI3BUI-KOHBIP TYCTi, KOHCHCTEHIHUSCHI
aliplFaH Kamblp CHSKTHI, TUTN KaparaHja TUTIK O€TiHEH KOMipHIIKTEHTeH KBIFBUIT TYCTI CYHBIK
Oemingi. CoHBIMEH Katap, mapeHxuMa OeTiHJIe ®oHE OHBIH TepeH KabaThIHa OipHele >KoHe opTypili
KeJIeMi JoMajiak TMIIHAl aKkmeul-cyp Tycri tyiiagep ambikrangel (Cyper 1). Sruum, exmene
3aKbIMIaHy OIIAKTHI TYPJe KOpiHIi.

Kekipek jxoHe Kypcak TYChIHIA OpHAjacKaH aya KAlIbIKTAPBIHBIH KaJBIITHl MOJIIIPJIIr
SKOUBIIIFaH, KOMECKIIEHTEH JKOHE IIaMallbl ICIHT€H1 OaiKaIIbI.

Acriepruiie3 CO3bUIMANBl TYPIE OTKEHJE, MYIISHIH IUIeBpachl acThIHAA CapFBINI TYCTI,
KOHCHUCTCHLMSCHl HBIFBI3JAY, SPTYPJl KeJieMJi, €H YCaFblHbIH KeJieMi Tapbl ASHIHAEH, aji ipijepi
Oypmak keneminje Oonmel. Kelibip TtyiiHgep Oip-OipiMeH KOCBHUIBIIT KOHIJIOMEpATTap TY3IeH.
Omappl OBIIAKIEH TUTI KaparaHaa, cy30ere ykcaraH akIIbll TYCTI Oipkeski Macca OOJbI KepiHii.
Ipi rpanynema napabiH CHIPTHI AOHEKEP YIaMeH KalTalfaH jKoHe oJlap HBIFbI3/Iay KeJreH.

114



ISSN 2305-9397. FbiibiM )oHe b6itim. 2022. N° 4-1 (69)

. . My . o - P AR it BT o«
Cypet 1 — Acnieprusie30eH aybIpraH UTENTi Oanamnanbl. OKIle TapeHXUMAaChIHBIH OCTiH/E KOHE TePeH

KabaTbIH/a aKIIbUI-CYpP TYCTI TYHiHIEp TY3iIreH

am
"S\.

‘

-

Cypert 2 — Acniepreiuie30eH aybIpraH UTENr] OallanaHbIHBIH OaybIpbL.
[Mapenxumansik qucTpodus KyiiHe

Al aya KaIllIBIKTapBIHBIH 9cipece, KOKIpeK, KYpcak CUPEK XKaF/aiia KpaHuallb Jbl IOPCallb/Ibl
OemiKTepiH/e, ONapABIH MOJIIPIIri KOUbUIFaH, KaObIprachkl KaJblHIaFaH, KOMECKIJICHTeH, OJapAblH
OeTiHle aKUIBUI-CYP TYCTI JKaWbUIBIN IIOK KEH 3€H CaHbIpay KyJIarbl JKOHE JKEKEJereH JIoMajiak
MINIH]I, YCaK KeJIeM/Il, aKIIbLI-Caphl TYCTI TYHIHACP /1€ Ke3IECTi.

ConbIMeH KaTap, 0acka mapeHXUMaJbIK MYLIeJepAe AUCTPOPUIIBIK KoHEe KaObIHYy Oenrinepi
OalKas bl

JKypek comakina mminmiHmi, KejeMi Mamalibl YIFaiaH, KapbIHIIaJapbl KeHeWreH. Ilepukapn
BUIFaJIBl, TEric, KybICBIHIA MeJgipiey TycTi 3-4mil CyHBIK >KMHaJiFaH. MHUOKapa >Kymcakray
KOHCHUCTECHLUSIIBI KOHE CYPFBUIT-KOHBIP TYCTi, KaOBIPFachl )KyKapraH, TUTIK OETiHIH TaJIIBIKTHI CYpeTi
skoburad. JKYPeKTiH OH KapbIHIIAChl MEH COJI KapbIHIIACHIHBIH KaThiHachkl 1:5. DHIOKapja Teric,
JKBUITBIP JKOHE aKIIBUI-CYPFBUIT TYCTI.
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Byiipextep exmeHiH apTKpl OeJjiriHe >XKakblH XEpjAe, OMBIPTKAHBIH €Ki JKaFrblHAa Oekce
KyBICBIHBIH TEPEHIHJEC OpHANAaCKaH >KOHE OJlap AaJIBIHFBI, OPTAHFBl JKOHE apTKbl YJIKCH KYII
OemikTepneH KypanraH. Omap OipKenki eMec CYPFBUIT KOHBIPp TYCKe OOSUIFaH, KOHCHCTCHITHSICHI
JKYMCaKTay, Karcyjlachkl OHal anblHabl, KycTap Oyiperinae acraymia OonMaibl, COHABIKTaH OJap.bl
TUITeHIe KYPBUTBIMBI O1pKENKi OOJIBIT KOPiH/Ii.

Baysipapiy keneMi mamaisl YiIFaiiFaH, OHBIH IIETKI KBIpJIAphl JOFAJaHFaH, Tycl OipKeki
OosiIMaraH, SKalIbl KbI3BUI-KOHBIP TYC asAChIHAA CYPFBUIT KOHBIp TYCTI >Kepjep Ke3re imiremi.
My1ieHiH KOHCUCTEHIMACH! )KYMCaKTay, 1IIKi OeJeKIIeNiK CypeTi aHbIK eMec. OT KaObl KO0 YKachLy-
KOK TYCTi ©TKE IamMabl TOJIFaH, KiIeTeis KaObIFbl aKmbUI-CYPFBIIT TYCTi KenreH (Cyper 2). OTTiH
aFpITl KeTyl Oy3bUIMaraH.

Bes3ni kapelH ypHIBIK MiIIiHAI, KybICHI KEHEHTeH TYTIK TypiHge OepinreH. OHBIH Kinrenmi
KaOBIFBIHBIH O€TiHJIe KOHYC TOpi3Zl KemTereH OypTikTep opHajmackaH. MyYIIeHIH Kilereii KaObIFbl
ICIHT€H 9HE OJI KJIBIH MOJIIpIiey KelTeH KiTereisi MaccaMeH >KaObUTFaH.

Al KoHE TOK IIIEKTEep Karapiibl KaObIHFaH, IMIEKTIH KiJIEreiai KaObIFbl iCIHICH, KbI3apFaH,
HYKTEJi KaHTaJlaFaH XoHEe KAJIbIH KiJereisi MaccaMeH *KaOblIFaH.

I'ucTosiorusIBIK 63repicTepi. Acriepruiuie3 i AMarHOCTHKANAY MaKCAThIH/Ia THCTOIOT HSIIBIK
3epTTey HOTHXKEJIEPl Koll JKaFJaia menyr poib aTKapaibl.

Oxnene opTYpJli KeJeMji >KoHEe OpTaHFhl OeJiri HeKpo3dainFaH KemrTereH Oip-OipiHe ykcac
rpaHyJeMalblK KYpbUIBIMIAp OpHajacKaH. ['paHyiaemanmapAblH OPTachl KYPBUIBIMCHI3 HEKPO3JIBIK
MaccalaH KypairaH. | eMaTOKCHIMH-203MHMEH OOsUIFaH IMpenaparTapia, HEKpo3 OLIAFbIHBIH iNTiHIe
OpTachlHIA JKOHE OHBIH IIETKI aiMaKTapblHAa OeiMIEHIeH, OyTaKTajlfaH CaHbIpayKyJIaK
MHLEIUIIep] OpHANACKAHBIH AaHBIKTAABIK. AJ eTe ipi TrpaHyleMalapIblH HEKpPO3 OIIaFbIHBIH
OpTachIHAA MHLIETHIIEp KopiHOeH i, bIABIparaH, oJlap TeK HEKPO3 OIIAFBIHBIH IIETKI aiiMarbIHIa FaHa
kepineni (Cypet 3). [udd-iton KIIKBUT-pEaKIusIcbiMEeH Mutieauiiaep ['paHyneManapasiH ChIPTKBI
aiimMarel TUMQOIUTTEp, IUIa3MajblK TopLIajap >KOHE JKac JOHEKep YiIla TopUIaJapblHBIH
UHQUIBTPAIMACHIMEH KOPIIAJBIT JKaThlp. HeKpo3mplH MIeTKI aliMakTapblHAA »SIHTE JHOWITHI,
TUM(OUITHI JKOHE ANBIN TOPIIANAPGIH HHOUIBTPAIMICH OaiKamabl.

XKypek eT yinacelHbIH KapIUOMHOLMTTEPIHAC aHBIK JaMbIFaH TYHipii AuCTpo ¢usl KepiHici
Oaiikangel. Oxap TeMaTOKCWIMH-303WHMEH Oipkenki OosiMaraH, KeiOipeynepi ICIHTEH JKoHe
KOJIJIEHEeH JKOJIaKTaphl aHBIK KepiHOeW . Saponap caHbl azaitran. HTepCTHIHSIIBIK YITITa TOMOBIKKAH
JKOHE OHJIaFbl KAHTaMbIpJIap JUCTO HUS KYHiHAE OOJIIbIL.

baysipia IuCTpoQHSIIBIK jKoHE KaOBIHY MPOLIECCTEPIiHIH JaMbIFaHBIH aHBIK TaJbIK. baybIpabIH
OpTaJIBIK KoHe OeJIeKIIe apajiblK BEeHAJBIK KaHTaMbIpiap KaHFa TOJBIN KeHelreH. CHHycouaTap MeH
OeJekie apajblK JOHEKep yimanapia JOMOBIFY CYWBIFBI >kMHanFaH. KaHTamblpiap alfHanmachHIa
TOpIIAJIAPJIbIH, acipece 0ackiM TYpae JUMGOUITHI TOPIIATIAPABIH MIOFbIPJIaHybl OaiKaiael. Kenreren
TeNaToIUTTep TYHIpI TUCTPOPUACH KYHiHIIE OOJIHI.

Gy

Cypert 3 — Acniepruiuie30eH ayblpFraH COKOJI-0a100aH eKIeciHiH napapuHIiK KeCiHIicl.
Oknezneri aciepruiuies rpanynemanapsl. I'emarokcunna-303uH. X 200
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Byiipektepae kaH aifHanbIMBI OY3bUTYHI KOHE TAPEHXUMAIBIK AUCTPOPHSIBIK MPOLECCTEPABIH
JaMBIFaHbl OaiiKaimael. MymIeHiH OapibIK KaHTaMbIpJIaphl KaHFa TOJBIT apHAchl KeHeWreH. OnapapH
SHAOTENMK Topiuajapsl icinreH. Keiibip KaHTa Mblpnap aiHajachblHIa XKoHE OYHpek TyTikiiemnepi
apacelHaa JUMGOMATH TOpIIa JapAblH KeOeroi aHbIKTanabl. Bylipek TyTiKmienepiHiH snuTenuit
Topmamapel Oip IIama iCiHTeH, OHAArbl SApPONIAp CaHbl a3aiffaH J>KOHE TYTIKIIENepAiH KyBICHI
TapbUIFaH.

Cypert 4 — Acniepruiuie30eH ayblpFaH COKOJI-0a00aH eKIeciHiH napaduHIiK KeCiHmic.
BpoHX KyBICBIHIAFBI acniepruiuies rpanyinemManapsl. ['emarokcnnmma-303uH. X 200

Keiibip xepmepme, TYTIKIIENEPAiH ONHUTENWH  TOpIIAlaphl JECKBaMalusl  JIaHFaH.
KanTtambipiap mrymarsiHbIH boyMeHOB Karncymanapbl KybICBIHAA CAPBICYIIBI CYHbIK KUHAFAH.

Amn imek katapibel KaObIHFaH, KeHOip Kepyieple, OHBbIH SMUTENHUN XKaOBIHABICH Oa3aiibiabl
MeMOpaHaJaH aXbIparaH >KOHE OJ iIeK OypJiepiHiH YCTiHI1 OeTiHAe opHajJacKaH. JDNHUTENui
»KaOBIHIBICHIHAA OOKa Topi3Al Topiiaiap caHbl kebOeireH. liek KaHTaMBIpIIaphl KEHIN KaHFa TOJFaH,
imrek Oypiepi capbICyIIbl TOPIIAIbI SKCCYAaTIICH HHGUIbTPALMsAIAHFaH.

Kopsiteinabl. CoOHBIMEH, KYPri3iireH FBUIBIMUA 3epTTEyJep/iH HOTHXKelepi OoWbIHIIA
aybIpFaH MWTENTUICpAIH IIKI  MYIIENepiHAe acHeprwuie3re TOH  KEHICHAI  MaTOJOTHSUIBIK
MOPGOJIOTHUSIIBIK ©3repicTep aHbIKTalAbl. ACIEpruiuie3re TOH e3repicTep 0achM TYypAe THIHBIC ATy
JKOJapblHAa Tipkenai. OKme MeH aya KammbIKTapelHAa JoMalaKk MiIIiHai >koHe Oenrimi Oip
THCTOJIOTHSIIBIK  KYPBUTBIMABI TpaHyliemalap aHbIKTalabl. ['paHylemanap OpTachlHIAFrkl HEKPO3
opTracbiHAa OeiMaeHreH >XoHe OyTakTanraH MuULenuiiep TaObuiabl. An 0acka MapeHXMMAbIK
MyLIeJep MEH as3blK KOPBITY O KOJNIApbIHAA JAUCTPO(HUSIBIK, KaOBIHY IpoLeccTepi KoHE
KaHaWHAJIBIMBIHBIH OY3bUTYBI OaiKaJi bl

9JEBUETTEP TI3IMI

1 AramxanoB M.A. CoBpeMeHHBIH cTaTyc CoKojia-0ajio0aHa B Y30eKUCTaHe U npoliieMa ero
coxpaHeHusi. ABTopedepaT Ha COMCKaHUE CTETICHH KaHu1aTa OMOJOrHYeCKUX HayK. AKaJeMusi HayK
PecnyOnuku Y36ekucran, MactuTyT 30000rHuH. Tamkent, 2002.17c.

2 Tanymun B.M. IIpoGiembl coxpaneHus O0ajobaHa M JIPYrux KPYyMHBIX COKOJIOB Poccuu.-
XWITHBIE TITULBI U COBHI B 300M1apKax M MATOMHHKAX. Beim. 14M.,2005.C.9-22.

3 T'ombo6artarap C., Cymes Jl., IloramoB E., Mynxzasga b., Oaxyy b. buonorus
pa3MHOkeHus cokona 6anodana B Monrosiuu.-Ilepnateie xumauky 1 ux oxpana. 2007, Ne9.C.17-26.

4 TaBpunos O.U. ®ayna u pacnipoctpanenue ntun Kazaxcrana. Anmarsl. 1999. 198c.

5 Bunskoek, P.E.; Seyedmousavi, S.; Gans, S.J.M.; van Vierzen, P.B.J.; Melchers, W.J.G.;
van Elk, C.E.; Mouton, JW.; Verweij, P.E. Successful treatment of azole-resistant invasive
aspergillosis in a bottlenose dolphin with high-dose posaconazole. Med. Mycol. Case Rep. 2017, 16,
16-19.

117



Berepurapus F. bl/IbIMAaPbl

6 Bennett, J. An overview of the genus Aspergillus. In Aspergillus: Molecular Biology and
Genomics; Machida, M., Gomi, K., Eds.; Caister Academic Press: Portland, Oregon, 2010; p. 238.
ISBN 9781904455530.

7 Talbot, J.J.; Barrs, V.R. One-health pathogens in the Aspergillus viridinutans complex.
Med. Mycol. 2018, 56.

8 GAFFI Global Action Fund For Fungal Infections. Available online: Gaffi.org (accessed
on 26 September 2020).

9 Crum-Cianflone, N.F. Invasive aspergillosis associated with severe influenza infections.
Open Forum Infect. Dis. 2016, 3, 1-8.

10 Koehler, P.; Cornely, O.A.; Bottiger, B.W.; Dusse, F.; Eichenauer, D.A.; Fuchs, F.; Hallek,
M.; Jung, N.; Klein, F.; Persigehl, T.; et al. COVID-19 associated pulmonary aspergillosis. Mycoses
2020, 63, 528-534.

11 Barrs, V.R.; van Doorn, T.M.; Houbraken, J.; Kidd, S.E.; Martin, P.; Pinheiro, M.D.;
Richardson, M.; Varga, J.; Samson, R.A. Aspergillus felis sp. nov., an emerging agent of invasive
aspergillosis in humans, cats, and dogs. PLoS ONE 2013, 8, e64871.

12 Negri, C.E.; Gongalves, S.S.; Xafranski, H.; Bergamasco, M.D.; Aquino, V.R.; Castro,
P.T.O.; Colombo, A.L. Cryptic and rare Aspergillus species in Brazil: Prevalence in clinical samples
and in vitro susceptibility to triazoles. J. Clin. Microbiol. 2014, 52, 3633-3640.

13 Denning, D.W.; Page, I.D.; Chakaya, J.; Jabeen, K.; Jude, C.M.; Cornet, M.; Alastruey-
Izquierdo, A.; Bongomin, F.; Bowyer, P.; Chakrabarti, A.; et al. Case definition of chronic pulmonary
aspergillosis in resource-constrained settings. Emerg. Infect. Dis. 2018, 24, el-e13.

14 Amé, P.; Thierry, S.; Wang, D.; Deville, M.; Le Loc’h, G.; Desoutter, A.; Féménia, F.;
Nieguitsila, A.; Huang, W.; Chermette, R.; et al. Aspergillus fumigatus in poultry. Int. J. Microbiol.
2011, 12.1002-1012.

15 Franga, M.; Cray, C.; Shivaprasad, H.L. Serologic testing for aspergillosis in commercial
broiler chickens and turkeys. Avian Dis. 2012, 56, 160-164.

16 Burco, J.D.; Ziccardi, M.H.; Clemons, K.V.; Tell, L.A. Evaluation of plasma (1—3) B-D-
glucan concentrations in birds naturally and experimentally infected with Aspergillus fumigatus.
Avian Dis. 2012, 56, 183-191.

17 Fischer, D.; Van Waeyenberghe, L.; Cray, C.; Gross, M.; Usleber, E.; Pasmans, F.; Martel,
A.; Lierz, M. Comparison of diagnostic tools for the detection of aspergillosis in blood samples of
experimentally infected falcons. Avian Dis. 2014, 58, 587-598.

18 Hauck, R.; Cray, C.; Franca, M. Spotlight on avian pathology: Aspergillosis. Avian Pathol.
2020, 49, 115-118.

19 Echenique, J.V.Z.; Soares, M.P.; Albano, A.P.N.; Bandarra, P.M.; Schild, A.L. Diseases of
wild birds in southern Rio Grande do Sul, Brazil. Pesqui. Vet. Bras. 2020, 40, 121-128.

20 Zafra, R.; Pérez, J.; Pérez-Ecija, R.A.; Borge, C.; Bustamante, R.; Carbonero, A.; Tarradas,
C. Concurrent aspergillosis and ascites with high mortality in a farm of growing broiler chickens.
Avian Dis. 2008, 52, 711-713.

21 Ainsworth, G.C.; Rewell, R.E. The incidence of aspergillosis in captive wild birds. J.
Comp. Pathol. Ther. 1949, 59, 213-IN17.

22 Dykstra, M.J.; Loomis, M.; Reininger, K.; Zombeck, D.; Faucette, T. A comparison of
sampling methods for airborne fungal spores during an outbreak of aspergillosis in the forest aviary of
the North Carolina Zoological Park. J. Zoo Wildl. Med. 1997, 28, 454-463.

23 Olias, P.; Gruber, A.D.; Winfried, B.; Hafez, H.M.; Lierz, M. Fungal pneumonia as a major
cause of mortality in white stork (Ciconia ciconia) chicks. Avian Dis. Dig. 2010, 5, e36—€37.

24 Redmann, T.; Schildger, B. Therapeutic use of enilconazole in broiler chicks with
aspergillosis. Dtsch. Tierarztl. Wochenschr. 1989, 96, 15-17.

25 Rybak, J.M.; Ge, W.; Wiederhold, N.P.; Parker, J.E.; Kelly, S.L.; Rogers, P.D.;
Fortwendel, J.R. Mutations in hmgl, challenging the paradigm of clinical triazole resistance in
Aspergillus fumigatus. MBio 2019, 10.

118



ISSN 2305-9397. FbiibiM xxoHe 6inim. 2022. N2 4-1 (69)

REFERENCES

1 Atadzhanov M.A. Sovremennyi status sokola-balobana v Uzbekistane i problema ego
sohraneniya. Avtoreferat na soiskanie stepeni kandidata biologicheskih nauk. Akademiya nauk
Respubliki Uzbekistan, Institut zoologii. Tashkent, 2002.17 st.

2 Galushin V.M. Problemy sohraneniya balobana i drugih krupnyh sokolov Rossii.-Hishchnye
pticy i sovy v zooparkah i pitomnikah. Vyp.14M.,2005.S.9-22.

3Gombobatatar S., Sum'ya D., Potapov E., Munhzayada B., Odhuu B. Biologiya
razmnozheniya sokola balobana v Mongolii.-Pernatye hishchniki i ih ohrana. 2007. Ne9.S.17-26.

4 Gavrilov E.I. Fauna i rasprostranenie ptic Kazahstana. Almaty. 1999. 198 st.

5Bunskoek, P.E.; Seyedmousavi, S.; Gans, S.J.M.; van Vierzen, P.B.J.; Melchers, W.J.G.; van
Elk, C.E.; Mouton, J.W.; Verweij, P.E. Successful treatment of azole-resistant invasive aspergillosis in
a bottlenose dolphin with high-dose posaconazole. Med. Mycol. Case Rep. 2017, 16, 16-19.

6 Bennett, J. An overview of the genus Aspergillus. In Aspergillus: Molecular Biology and
Genomics; Machida, M., Gomi, K., Eds.; Caister Academic Press: Portland, Oregon, 2010; p. 238.
ISBN 9781904455530.

7 Talbot, J.J.; Barrs, V.R. One-health pathogens in the Aspergillus viridinutans complex. Med.
Mycol. 2018, 56.

8 GAFFI Global Action Fund For Fungal Infections. Available online: Gaffi.org (accessed on
26 September 2020).

9 Crum-Cianflone, N.F. Invasive aspergillosis associated with severe influenza infections.
Open Forum Infect. Dis. 2016, 3, 1-8.

10 Koehler, P.; Cornely, O.A.; Bottiger, B.W.; Dusse, F.; Eichenauer, D.A.; Fuchs, F.; Hallek,
M.; Jung, N.; Klein, F.; Persigehl, T.; et al. COVID-19 associated pulmonary aspergillosis. Mycoses
2020, 63, 528-534.

11 Barrs, V.R.; van Doorn, T.M.; Houbraken, J.; Kidd, S.E.; Martin, P.; Pinheiro, M.D.;
Richardson, M.; Varga, J.; Samson, R.A. Aspergillus felis sp. nov., an emerging agent of invasive
aspergillosis in humans, cats, and dogs. PLoS ONE 2013, 8, e64871.

12 Negri, C.E.; Gongalves, S.S.; Xafranski, H.; Bergamasco, M.D.; Aquino, V.R.; Castro,
P.T.O.; Colombo, A.L. Cryptic and rare Aspergillus species in Brazil: Prevalence in clinical samples
and in vitro susceptibility to triazoles. J. Clin. Microbiol. 2014, 52, 3633-3640.

13 Denning, D.W.; Page, I.D.; Chakaya, J.; Jabeen, K.; Jude, C.M.; Cornet, M.; Alastruey-
Izquierdo, A.; Bongomin, F.; Bowyer, P.; Chakrabarti, A.; et al. Case definition of chronic pulmonary
aspergillosis in resource-constrained settings. Emerg. Infect. Dis. 2018, 24, e1—e13.

14 Amé, P.; Thierry, S.; Wang, D.; Deville, M.; Le Loc’h, G.; Desoutter, A.; Féménia, F.;
Nieguitsila, A.; Huang, W.; Chermette, R.; et al. Aspergillus fumigatus in poultry. Int. J. Microbiol.
2011, 12.1002-1012.

15 Franca, M.; Cray, C.; Shivaprasad, H.L. Serologic testing for aspergillosis in commercial
broiler chickens and turkeys. Avian Dis. 2012, 56, 160-164.

16 Burco, J.D.; Ziccardi, M.H.; Clemons, K.V.; Tell, L.A. Evaluation of plasma (1—3) B-D-
glucan concentrations in birds naturally and experimentally infected with Aspergillus fumigatus.
Avian Dis. 2012, 56, 183-191.

17 Fischer, D.; Van Waeyenberghe, L.; Cray, C.; Gross, M.; Usleber, E.; Pasmans, F.; Martel,
A.; Lierz, M. Comparison of diagnostic tools for the detection of aspergillosis in blood samples of
experimentally infected falcons. Avian Dis. 2014, 58, 587-598.

18 Hauck, R.; Cray, C.; Franca, M. Spotlight on avian pathology: Aspergillosis. Avian Pathol.
2020, 49, 115-118.

19 Echenique, J.V.Z.; Soares, M.P.; Albano, A.P.N.; Bandarra, P.M.; Schild, A.L. Diseases of
wild birds in southern Rio Grande do Sul, Brazil. Pesqui. Vet. Bras. 2020, 40, 121-128.

20 Zafra, R.; Pérez, J.; Pérez-Ecija, R.A.; Borge, C.; Bustamante, R.; Carbonero, A.; Tarradas,
C. Concurrent aspergillosis and ascites with high mortality in a farm of growing broiler chickens.
Avian Dis. 2008, 52, 711-713.

21 Ainsworth, G.C.; Rewell, R.E. The incidence of aspergillosis in captive wild birds. J.
Comp. Pathol. Ther. 1949, 59, 213-IN17.

119



Berepurapus F. bl/IbIMAaPbl

22 Dykstra, M.J.; Loomis, M.; Reininger, K.; Zombeck, D.; Faucette, T. A comparison of
sampling methods for airborne fungal spores during an outbreak of aspergillosis in the forest aviary of
the North Carolina Zoological Park. J. Zoo Wildl. Med. 1997, 28, 454-463.

23 Olias, P.; Gruber, A.D.; Winfried, B.; Hafez, H.M.; Lierz, M. Fungal pneumonia as a major
cause of mortality in white stork (Ciconia ciconia) chicks. Avian Dis. Dig. 2010, 5, e36—e37.

24 Redmann, T.; Schildger, B. Therapeutic use of enilconazole in broiler chicks with
aspergillosis. Dtsch. Tierarztl. Wochenschr. 1989, 96, 15-17.

25 Rybak, J.M.; Ge, W.; Wiederhold, N.P.; Parker, J.E.; Kelly, S.L.; Rogers, P.D.;
Fortwendel, J.R. Mutations in hmgl, challenging the paradigm of clinical triazole resistance in
Aspergillus fumigatus. MBio 2019, 10.

PE3IOME

B paGote mpencraBiieHsl pe3ysbTaThl HaTOMOP(OIOTHYECKOr0 MCCIECAOBAHNS, PA3BUBAIOILICHCS
BO BHYTPEHHHMX OpraHax M TKaHSIX y COKOJN 0ajo0aHOB, 3apa)XEHHBIX AaCHEPrHIUIE30M, B YaCTHOM
nuToMHUKE. OOBEKTOM HCCIIeIOBaHUS SIBIIMCH 8 TPYMOB COKOM 0ajo0aHOB B BO3pAcTe OT ABYX IO TPEX
MecsieB. B Xome  uccnenoBaHMS  HCTOJB30BAIMCH — KIMHUYECKHE, IaTOJIOTOaHATOMHYECKHE,
THCTOJIOTMYECKUE M TMCTOXMMHUYECKHE METOABI McCiiefoBaHus. TYIIKM NTUI UMEIOT SIBHbIC NPHU3HAKU
WCTOILCHUS, Hapy)KHbIE CIM3UCTBIE OOOJOYKM HAXOAATCSA B aHEMHUYHOM cocTosHuW. [lpum
MaTOJIOTOAHATOMUYECKOM HCCIIEIOBAHUM TPYTIOB OCHOBHBIE HM3MEHEHHUS JIOKAIM3YIOTCS B OpraHax
JbIXaTeNbHBIX IMyTeW. B JIerknX M BO3MYXOHOCHBIX MELIKaX OOHAPY>KEHBI Y3€JKH OKPYIJIOH (OpMBI,
XapakTepHble i acmepruuie3a. B 1eHTpe rpaHyineM OOHApY:KEHBI JCISIINECs] U Pa3BeTBICHHBIC
MHULETMH. B Apyrux mnapeHXMMAaTo3HBIX OpraHax ¢ MHUIICBApUTEIILHOM TpaKTe HaOIIONAICh
JUCTpOUIECKHe, BOCIAJIMTEIbHBIE IPOLECCHl, HapylleHue KpoBooOpameHus. Ha mpenaparax,
OKpAIICHHBIX TEeMaTOKCHJIMH-303MHOM, Mbl OOHApYy)XWIH, YTO B LEHTPE oOudara HEKpo3a U B €ro
nepueprIecKuX OT/IeNax PACIIONaralich Pa3BETBICHHBIC MULIEITH TPHOOB. A B cepelliHe o4yara HeKpo3a
OYEHb KPYITHbIE TPaHyJIeMbl, MULETNS HE BUIHO, OH PA3JIOXkKEH, BUAHBI TOJBKO B Neprdepruyeckoil 30He
Hekpo3a. Hapy)kHast 30Ha rpaHysieM OKpy)keHa HHpUIbTpaLueil U3 IMMQOLUTOB, MIa3MaTHIECKUX KIETOK
U MOJOJBIX KIETOK COCAMHHUTENBHON TKaHW. B mepudepnuecknx yuyacTkax HeKpo3a HabIrogaercs
SMUTENMOUTHAS, TUM(MOUTHASL U TUTAHTOKIICTOYHAS HHPHIETPALIHSL.
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OPT'AHM3M JKAFJAMBI MEH )KEKE AF3AJIAPBIHBIH ®YHKLIIMOHAJIIBIK
KbI3BMETIH BAFAJIAY YIIIH CAYBIH CUBIPJIAP KAHBIHbIH BUOXUMMUSLIBIK
KOPCETKIIITEPIH TAJIJIAY
ANALYSIS OF BIOCHEMICAL INDICATORS OF THE BLOOD OF LACTATING
COWS TO ASSESS THE STATE OF THE ORGANISM AND THE FUNCTIONAL
ACTIVITY OF INDIVIDUAL ORGANS

AHHOTANUA

Makanana KeKTeMI1-)Ka3Fbl Ke3€HAErl Ka3akKTblH aK0ac TYKbIMIBICAYbIH CHBIPJIAP KaHBIHBIH
OMOXMMHUSITBIK KOPCETKIIITEPIH 3ePTTEY HOTIKENEepi Oepiirex.

Ochbl Ke3eHIe cayblH CHBIpIapa allbl akybl3, ¢ocdop, TeMip, TIH0K03a, MOUYEBUHA KOHE
ACT  (acmapraramuHoTpancdepaza) KypamMblHA  KaTBICTBI ~ HOPMATHBTIK  OMOXWMUSIIBIK
KOPCETKIITEePAiH aybITKybl Oap €KeHl aHBIKTANABL.3epTTeNiN OTHIPFaH KaH capbicy YIATUIEpiHIe
JKaNIbl KaJblUH MEH OelopraHuKalblK (ochopaslH apakateiHackl 3,1-4 mmonb/n (Haypbeizga 3,1
MMOJB/J, C€Oyip MeH Mamblpra 3,4 MMonb/i1, MaycbiMaa4 MMOJB/M) apajbiFbIHOa eKeHi
aubpIKTanabl. Koo punmentrin 3,0 MMOB/IT jxoHE OflaH KOFaphl KeTepinyi Hemece 1,5 MMoib/m sxoHe
OllaH TOMEH a3arobl KalbLuii-(ocop arMacyblHBIH MaTOJOTHACHIH Kepceredi.CayblH CHUbIpIapIblH
3eprrenred KaH capbicybigna AJIT xxone ACT KaTblHACBIHBIH TOMeHJEyi Oaiikanansl, Oy Oaybip
aypyblH HeMece OHBIH 3aT ajJMacy eHiIMIIEpiIMEH, COHBIH ilIiHJe aMMHAaKIIeH YJIaHyblH KepceTemi. Al
ACT (acmapratamuHOTpaHC(epa3a) KOpCeTKIIITEepiHiH TeMeHAeyl opranm3mae B mopyMeHnepiHiH,
aTan aiTkaHaa B6 okericmeymrinmirin  kepceremi. CayblH CUBIpIapAblH KaH OHOXHMUSICHIH
CaJIBICTBIPMANBl TajIay apKbUIBICHBIP aF3aChIHBIH (DYHKIIMOHAJIBIK JKaFJaiiblH aii cailblH OakpLiay
JUarHO3[bl YaKbITBUIBI XKYPri3yre >KOHE COFaH COMKEC TOJBIK JKOHE TEHIrepiMIi a3bIKTaHABIPYIbI
KaMTaMachl3 eTeTiHIH KepceTTi.JKypriziireH 3eprreyiep aypydbl alfblH aly »JKoHE CayblH
CUBIPJIApABIH CYT OHIMAUIITIH apTThIpy YIIiH a3bIKTaplbl OpyMEHAi-MHUHEpaAbl KoclanapMeH
MIHIETTI TYpAE TEHrepiMAeyIiH KaKETTUIITiH nanenneiai. Kolburan MakcaTTapra JKeTy YIIiH eMJIiK
JKOHE TPO(PHUIAKTUKANBIK ocepi Oap TaOWFM TEKTi jkKaHa OWOAKTHUBTI MHHEPAIABl KOCTaIapibl
naianany epeKiie KbI3bIFyIIbUIBIK TYABIPAIbI.

ANNOTATION

The article presents the results of a study of the biochemical parameters of lactating cows of
the Kazakh white-headed breed in the spring-summer period.

It has been established that during this period, lactating cows have a deviation from the
normative biochemical parameters regarding the content of total protein, phosphorus, iron, glucose,
urea and AST (aspartate aminotransferase). It has been established that in the studied blood serum
samples the ratio of total calcium and inorganic phosphorus is within 3.1 - 4 mmol / | .. (in March 3.1
mmol / 1., in April and May 3.4 mmol / ., in June 4 mmol / I.). An increase in the coefficient to 3.0
mmol/l and above or a decrease to 1.5 mmol/l and below indicates a pathology of calcium phosphorus
metabolism. In the studied blood sera of lactating cows, a decrease in the ratio of ALT and AST is
observed, which indicates liver disease or its intoxication with metabolic products, ammonia. And a
decrease in AST (aspartate aminotransferase) indicators indicates a lack of B vitamins in the body, and
in particular B 6. provide a complete and balanced diet. The conducted research proves the need for
mandatory balancing of feeds with vitamin and mineral supplements in order to prevent the disease
and increase the productivity of lactating cows. To achieve the goals set, of particular interest is the
use of new bioactive mineral supplements of natural origin, which have therapeutic and prophylactic
effects.

Tyitin ce30ep: OUOXUMUSATILIK KOpCemKiumep, Hcainvl axyvl3, gocgop, enokosa, memip,
MoueuHa, Cinmini gocgamasza, acnapmamamMuHompancgepasda, 0dpyMeHoi — MUHEPAIObIKOCRALap,
KaH capbulcybl.

Keywords: biochemical parameters, total protein, phosphorus, glucose, iron, urea, alkaline
phosphatase, aspartate aminotransferase, vitamin and mineral supplements, blood serum.
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Kipicne.)KanyapnapaplH KaHbIH 3€pTT€y €H MaHBI3Ibl AMAarHOCTUKAIBIK SIiCTepAiH Oipi
OombIn TaObUTaABI. AF3aIaFbl KaH TY3YIIl MYIIENep SpTypili (HU3NOIOTHSIIBIK, 9cipece MaTONIOTHSUTBIK
acepIepre oTe ce3iMTal, COHABIKTaH KaH TalJayblHbIH KOPHITHIHBICH OCHI 9CepIIepAiH HI3IK KOpiHici
Oonpim TaOBIIAABI. Aypynap Ke3iHAe ar3azma OoJaTBIH e3repicTep KeOiHece KIMHHMKAIBIK TYpIe
KepiHOeHIi.

JKoFrapsl CYT eHIMITITIaF3a1aFbl 3aT aJIMacy MPOIECTEPIHIC YIKEH 63repicTep TybIPhIN KaHa
KoiiMali, COHBIMEH KaTap TOJBIKKAHIbl a3bIKTAHIBIPYIbl YHBIMIOACTHIPYABI, >KaHyapiapAbl KyTill-
Oarynbl JKOHE 3aT ajIMacyAarblesrepicTepl epTe AWarHOCTHKaiaynbl Taiamereni.CyT eHIMIUTIriHIH
TOMEHJIEyIMEH HeMece Ke0er0 KbhI3METiHIH OY3BUTyBl CHSKTHI aypyJapIslHXKOFapbuiay —Kaylri
OaprkaHyapiapAbl Hemece TaOBIHAApIbl epTe aHBIKTayAbl KETUIAIPY TaObIH NEHCAyJBIFBIH CaKTay
GarmapiamMaaapbIHBIH MaHBI3IBI Kypamaac Gestiri 6omsin Tabsumans! [1].

3ar anmacymeH OalJIaHBICTHI aypyiap, 9MeTTe, CYT OHAIpyMeH Oipre >koHe TaObIH caHbIHA
Kapail apraapl. bynm ¢akropiap MyMKIiHIITiIHIIE MeETa0OJHMKAJBIK aypylapAbl MYKHUST CaHABIK
OaxpLIaY Bl KOJIJIAHYIBI KOJIIAHabI[2].

OTneni Ke3eHjae NEHCAyJBIK TeH OHIMIUTKTI cakTam Kaldy - CYTTI TaObIH VIIIH €H YJKEH
KHBIHABIKTapAbIH Oipi. CayblH CUBIpJIapAarbl aypyiapiAblH mamameH 75%-bl ofeTTe TeIJIereHHEH
Keiinri OipinmIi aiifa mama 6omaasr [3].

Conpmaii-ak MayChIMABIK JKOHE TOJJIETeHHEH KeWiHri Mep3iMre OaillaHBICTBI CaybIH
CHBIPJIAPIbIH KaHbIHA OMOXUMHUSUIBIK 3€PTTEYIIep KYpPri3y eTe MaHusi3abl [4,5].

CublpiapJarsl 3aT ajMacy MaToJIOTHSJIaphl, OJCTTE €Ki Ke3eHAe JAaMHIbl. bipiHmici -
CYyOKITMHUKANBIK (KaChIPBIH) - META0OTM3MHIH JKETKUTIKCI3/Iiri HeMece TeHrepiMci3iri Typingae, Oipak
eIl KIMHUKANBIK KepiHicTepci3 xypeni.KaHHBIH, CYTTIH *oHE HECEeNTiH OMOXHMUSIIBIK 3epTTeyIepi
OolibIHINIA FaHA JUAarHo3 KoWbuiaabl. EKiHINICI — KIMHUKAIBIK Ke3¢H. KaHHBIH, HECENTIH XoHE CYTTIH
OMOXUMMUSITBIK KOPCETKIIITEPiHIH TEPEH 03repyiMEH OTETIH 3aT alIMacy aypyJiapblHa TOH JKAIIbI XKOHE
apHAWBICHHIPOMIAPIBIH 00ybIMEH KopiHesi [6].

Ipi kapa Mangare! 3aT anmacy Oy3bUTYBIHBIH KOIIIUTITIHIH €peKIIeNTiri OJapAblH KaChIPbIH OTY
arbIMbl  0OJBIT TaObuIanbl. AypynbslH OacTankbl Ke3eHiHAE >kaHyapijapAa aypylIblH KIMHUKAIBIK
Oenrinepi OaiikanmMaiapl. by ke3eHae nuarno3 Ko eTe KUbIH, OipaK aypy COHBIH ©31HAE OHIMILUTIKTI
TOMEHJIETIN, JKEMIIONTIH CIHIMAUIITIH HamapiaTell, TOJIETITIKKe, TYbUIFaHFa JEHIHTI JKOoHE
TOJICTCHHEH KeWiHTi JAaMyblHa Tepic acep eTil, YJIKeH JKOHOMHUKAIBIK 3UsSH Kentipeni.byn Typi
KONTereH jaHyapiiapja Ke3Jecell >XKOHE O ayblp KIWHUKAJbIK Oenrinepi Oap ¢opmara oHait
aypIca/ibl. OHIIPICTIK TEXHOJIOTHS KaFIalbIHNA JKaHyapIapAblH JEHCAyJBIFBIH OelceHai Oakpuiay
KaxeT.Byn aypyJblH TeKk KIMHUKANBIK TYpJIEPIH FaHa eMec, COHbIMEH Karap aypylblH OacTarKbl
Ke3CHIHJIe CYOKJIIMHUKAIBIK ©3repicTep/li JUarHOCTUKAJIAY/bl, OChl ©3repICTEP/IH STHOJIOTHICHIH
aHBIKTAayAbl, TUIMAI MIapamapapl KaObUigayApl, OIpiHINI Ke3eKTe KIMHHUKAIBIK TEKCepy Ke3iHze
KOJDKETIM/II 3aMaHayH Mpo(UIIaKTHKAHBI JKOHE JKYHeITi TepanmusHbl )Kyprisyai oiamipeni [7-9].

Kan Tanmaybl »kackIpbIH IPOLECTEP/Ii )KOHE TYBIHAAUTHIH aCKBIHYJIAP/Ibl AHBIKTAYFa, YKYKIAbI
JKOHE KYKIAlbl €MeC CHIATTaFbl YKCac aypyJiapiAbl axbIpaTyFa, ar3aHbIHXKaH-KYHiH JKOHE >KeKe
Mymenepai (QyHKIMOHANIBIK OCJNCEeHAUNTiH Oaranayra, eMmIey[iH THIMIUIriH OaKpulayFa >KoHE
THICTI Ty3eTysep eHrizyre kemekreceni [10].

KaHHBIH CaHABIK JKOHE CalaJIblK KOPCETKIITepi OOMBIHINA KIMHHKAIBIK JEPEKTePMEH
yileciMaie IIBIFY Teri OpTYpJl aHeMusFa, JIeWKO3Fa, KAaHHBIH Napa3uTTiK aypyJapblHa
nuddepeHInanIbl TUarHo3 Kowra 00j1a/ibl. OpUHe, OHOXUMUSUIBIK KOPCETKIMITEPiH WHTOKCUKALIUS
Ke3iHjge Oenrini Oip MOHIre We CKeHIH, COHBIMEH KaTap a3blKTaHy JCHTCHIH XOHE 3aT ajMacy
TporecTepAl koOipeKk KOpPCEeTETiHIH aTal 6TKEeH KOH.

Kimuaukanelk — ToxipuOene KaHHBIH — (PU3UKO-OMOXMMHSIIBIK — JKOHE  MOP(HOJIOTHSIIBIK
Tangaynapel kui OipikTipineni, onap (U3UOJIOTHSIBIK ayBITKYJNaplbl (TYKBIMBI, >KBIHBICHI, KAaChl,
(bu3MKAIBIK OEJICeHALNIT, XKeMIueln KaObuIIaybl, OHIMIUIIK KOpCETKIIITepi, KYTin-0ary >koHE MEKEeH
€Ty JKarJailmapel) ecKepe OTBHIPBIN, >KaHyapiaplblH OapiblK Typiiepi YIIIH T'eMaTOJOTHSIIBIK
KOPCETKIMTEPMEH CAITBICTBHIPHLIA/IBL.

CUBIpIIBIH CYT OHIMIIIITIHIH T'C€HETHKAIBIK OJIEYeTiH JKy3ere achlpyra KeJepri KeJTipeTiH
Heri3ri pakropnapasiH 6ipi 3aT amMacybIHBIH OY3bUTYBI OOJIBIN TAOBUIAIbI.
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Byspimy campapel  KaHyaprapAbIH)KETiHCAyMEH — aypyLIaHIbIFBIHBIH — SKOFapbUIaybIHaH,
OHIMIUTIKTIH TOMEHACYIHCH, TOJICPAIH aypyFa Kui MAJABIFBI KOHE ONIAPIBIH epTe *KacTa OIyiHiH
JKULIEYyiHEeH, CUBIPIIApIbl OHIM/I Malianany Mep3iMiHiH KBICKapybIHAH KOpIHE/].

3at anMacybIHBIH OY3bUTYBIHBIH ceOenTepi Heri3iHeH skaHyapiapAbl a3bIKTaHIbIPY, KYTin-0ary
JKOHE IIapyallbUTBIKKA TMaliJalaHy/arbl KaTelmikTepMeH OaiymaHpIicThl. TinTi OipHeme KOPeKTiK
3aTTapra apHaliFaH pAIMOHHBIH TEHTrepiMCi3iri OYKin ar3aHblH TIpHIUTITiHE eNeyn e3repicrepre
OKelyl MYMKiH, al KOPEKTIK 3aTTapIblH TEHrepIMCI3IIriH yaKbITBUIBI KOI FaHa CYT OHIMAUIITIHIH
TOMEH/IeyiHe JKOHE CUBIPIapAbIH JeHCAYIIBIFBIHBIH HalllapayblHa K07 OepMeii.

Cuplpnapapl a3bIKTaHABIPYIBIH TOJBIKKYHABUIBIFBIH OaKbUIAy[bl Kadaranay >KOHE KOPEKTIK
TEHTePIMCI3IIKKE JKeJeNl dpeKeT eTyAl KaMTaMachl3 €Ty, COHJai-aK a3blK PalMOHBIH TY3eTy YIIiH
OMOXUMMUSITBIK KOHE TeMaTOJOTHSUTBIK, KOPCETKIIITEPAl aHBIKTAY KaKeT.

Omap aypynslH aiFallKkel, SFHU, aHBIK €MeC KIMHHKAIBIK OeNTiIepiHiH maiga OOIybIH
Oomxkaiinel. by perre 3ar anmacyablH OapiblK acmeKTuiepiH (aKybl3, KeMipcy, Maid, MUHEpPaJIbI,
JIOpyMEH) KoHE XaHyapAblH JACHCAYINBIK XaFAalblH OapbIHIIA KOPCETETIH KOPCETKIIUTEpHi AYphIC
TaHJay epeKIle MaHbI3Fa ue.

3epTTey MaKcaTbl. AF3aHBIH KBl KaFJalbIH KOHE JKEeKe MyIIelepAiH (yHKIMOHAIIBIK
Oencenpinirin Oaranay ymiH «lllammeipak»y OKKarpodupmacklHBIH KOKTEMIi-)Ka3Fbl Ke3eHJETi
CaybIH CHBIPJIapPBIHBIH KAHBIHBIH OMOXUMHUSIIBIK KOPCETKILITEPIiH Talaay.

3epTTey MaTepuaIapbl MeH JaicTeMeci

PecnyOnukanelk BeTepuHApUsUIBIK 3epTxaHaHblH bareic Kazakcran ¢unmansr 6azaceinaa
«Mammbipak»yOKK  (Opan  k-cbl) arpoupMachiHBIH CayblH CHBIPIAPBIHBIH KaH CapbICybIHA
Tajmaynap Kyprisium.

TomokexxarbpIHaH TYBIC, XKaChl, OHIMALIITI, ITaMaMeH OipAel JIeHe calMarblH eCKepe OTHIPHI,
aHaJIOTrTap MPHUHIINIT OOWBIHIIA KYPBUIIbIL.

Kan con akK MOWBIHHBIH JKOFapFbl )KOHE OpTaHFBl YIITEH Oip OeIiriHiH MIeKapachbIHAFbI
KypeTaMbIpbIHaH anbIHAbL. KaH any yiriH MOfbIHFa PE3€HKE KTYT CajIbIHIIBL.

3epTTey YIIiH KaHIbl TaHFBl a3bIKTAHABIPY alIbIHAAa OHMOXUMUSIIBIK KOPCETKIIITEpiHE acep
€Tyl MYMKIH JKapaKaTThl PETHKYJIHUT, >EIIHCay, SHIOMETPUT JKOHE Oacka aypynap Oeinriiepi
JKOK,TONJIETeHHEH KeWiH 15 KYHOTKeH CHBIpIapblH MOWBIH KYpeTaMBIPBIHAH ANBIHABI.3epTTENeTiH
JKaHyapliap TOOBIHBIH KaHBIHAH aif CAalibIH KelleCi KOPCEeTKIMTepIiaHbIKTaY KYPTi3UIAL: KaIIbl aKybI3,
aNbOyMUH, TIII0KO03a, cinrimi ¢ocdarasa, acrmapraTaMHHOTpaHc(epasza (ACT),
amannHamMuHOTpanchepasza (AJIT), xonecrepuH, TeMip, Kanpiui, Gpochop, MOUeBHHA, MUKPOIIEMEHT
Kypambl. 3epTXaHajblK 3epTTeyiiepie KaH capbicyblH (1 mu-re peifiH) a3 KojiJgaHyFa apHalFaH
3amanayn CHEM WELL OuOXHUMUSIIBIK aHAIM3aTOPbl KOJJIAHBLIABI, OYJI OHBI K€3 KEJIMCH JKacTarbl
JKaHyapiapJiaH ainyFa MyMKIHIiK Oepeii.

3epTTey HOTHAKeIepi MeH TAJIKbLIAY

3eprreynep 2021 xpUiabIH HAypbI3 allbIHAH MAayChIM aiblHA JCHiH TOPT ail OOMBI KYpri3iyii.

Temenne Ka3akThIH ak0ac TYKBIMJIbI CHBIpJIap KAHBIHBIH OMOXMMHUSUIBIK TalJjay HOTHIKEIEPiH
Kapacteipambi3 (1-4-mri kecre).

Kecre 1 —2021 >xbutFbl Haypbl3 albIHIAFbI CHBIPJAPAbIH KaH CapbICYBIHBIH OpTallia OHOXUMUSIIBIK
KepCeTKilTepi

Ne Kepcetkimrep ataysl, emmem Oipiiri Kep CETKILLITCP/H 3eprrey .
plu KaJIBIITBI MOHI HOTHXeIepi

1 2 3 4

1 | Xanmsr akysi3, r/n 61,6 —82,2 56,9

2 | ®ocdop, MMOITB/NT 1,3-1,8 0,8

3 | Kanpuuii, MMoOJIB/I 0,3-2,3 2,5

4 | Temip, MMOIIB/T 27,0-40,0 20,0

5 | AnsOymun, 1/11 30,0 -50,0 92,0

6 | I''mroko3a, MMOJIB/II 2.2-33 1,0

7 | MoueBuHa, MMOJIB/II 28-88 2,0

8 | Marnwuii, MMOJIB/I 0,7-11 0,8
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1 2 3 4

9 | Hecerm KbIIIKBIUIBI, MMOJIB/I 12,0-120,2 42,4
10 | XonecTepuH, MMOJIB/I 1,3-5,0 2,2
11 | Cinrini dpocdatasza, Ob/n 50,0 —-200,0 10,5
12 | Anannnamunotpancdepasa, Ob/a (AJIT) 6,9-35,3 10,5
13 | AcnapratamunoTpancdepasa, Ob/1 (ACT) 45,3 -110,2 8,9

Hotmxenep OOWBIHIA HAyphI3 )KOHE MAyChIM aiIapblHAaFbl CHBIPIAPILIH KaH CapbICYbIHBIH
KOPCETKIITepi, SFHU, JKaIIbl aKyb3, ¢ochop, TeMip, TIIF0K03a, MOYEBHHA, CinTim ¢ocdaraza xoHe
acnapratamuHoTpancdepasa (ACT) OolibiHia OakbUIay JEHIeHiHE COMKEC KeIMEHII.

3epTTey Ke3eHiHIe KaH CapbICYbIH/IAFHI KAl aKybI3 KOPCETKIMITEPiH KAJBINKA KENTIPiIreH
MOHJIEpiHEH aWTapJIBIKTal TOMEH. MaMBbIp afbIHIa IPIKTEIIIT aJIbIHFaH CUBIPIAPIBIH KAHBIHIA YKaJIIIBI
aKyb31bIH (48,0 1/71) TOMEHIITIH aTarm eTy Kepek.

CublpiapJarsl THIIOTPOTCHHEMUSIHBIH Taiaa 0oy ce6ebi, KOPBITBUIFAH IIMKI MPOTEUHII
a3BIKTHI XKETKUTIKCI3 KaObImayra OaimaHpICTRI 00Tybl MyMKiH. OHBIH iIIEKKE TYCYyi KapbIHIAFBI )KEeHIT
(hepMeHTTENETIH KOMIpCylapAblH TOJBIK KOPBIH KaMTaMachl3 €TETiH epirimTiri MeH OenmiHyiHe
0ailyIaHBICTHI.

Kecte 2 —2021 >xputrbl coyip albIHAAFbl CHUBIPIAPIBIH KaH CapBICYBIHBIH OpTama OWOXWMUSIIBIK

KepCeTKilTepi
Ne Kepcetkimrep ataysl, emmem Oipiri Kep CETIIITEPH 3eprrey .
p/a KaJIBIITEl MOHI HOTIDKETIEPI
1 2 3 4
1 | Xanmsl akysI3, r/1 61,6 —82,2 58,6
2 | ®ochop, MMONB/T 13-138 0,5
3 | Kanpuuii, MMoJIB/1 03-2,3 1,7
4 | Temip, MMoOIB/T 27,0 -40,0 24,6
5 | AnsOymun, 1/11 30,0 -50,0 75,6
6 | I''mroko3a, MMOJIB/JI 2.2-3,3 0,9
7 | MoueBuHa, MMOJIB/II 28-88 3,7
8 | Marauii, MMOJIB/I 0,7-11 1,3
9 | Hecemn KbIIKBIUIBI, MMOJIB/JI 12,0 -120,2 36,3
10 | XonecTepuH, MMOIB/I 1,3-5,0 2,9
11 | Cinrini dpocdaraza, Ob/n 50,0 -200,0 7,6
12 | AnanunamuHorpanchepasza, Ob/n (AJIT) 6,9 -35,3 12,9
13 | Acnapraramunotpancdepasa, Ob/n (ACT) 45,3 -110,2 13,3
Kanyapnap ar3aChbIHIAFb] KBIIIKBUTIBIK-CLITLITL TEIe-TEHIIK OukapOoHaT

KOHIICHTPAIMACHIHBIH - KAaHJAFbl PE3EPBTIK CUITUILIIT HOTIDKENEPIMEH CHIIATTaNabl, OUTKEHI a3bIK
KYPaMbIH/IaFblaKybI3apIblH  alTapibIKTall MeJIIIePIMEH aKybl3 alMacybIHBIH COHFBI ©HIMJEpI
apacbiiia hochop KbIIIKBLIBIMEH KBIIIKBUIABI O1p aIMACTBHIPBUIATHIH TY31aphl 00IaIbI.

XKanyapneq Oemin miplFapy Mylenepi KaH MeH TiHIepHae KymTi Oydepiik KyiHenepaiH
00JIybIHA KapaMacTaH KbIIIKBUT OHIMIEP/Ii aF3a/iaH IIbIFapa ajJMaiibl, ajl COHBIF CallapblHaH KaH1aFbl
OMKapOOHAT KOHIEHTpANHUsCH TOMeHaeni[11].

MoueBrHa JEHreliH KaH CapbhICybIHAAFbl aTbOyMHH MEH TIJIFOKO3aHBIH KOHIICHTPAIIUSCHI
Typaibl JEPEKTEPMEH YHIECTIpe OTBIPHIN, CUBIPIAP/ABIH JIAKTAIUSACHIHBIH OapiiblK Ke3eHIepiHIeTi
pairioH OajaHChIH SHEPrusi-O€JOK KaThIHACHI OOMBIHINA YKOHE A3bIKTBIH KYpPFaK 3aThIHIAFbl IITHKI
aKybI3IbIH KETICIEeYIIiJIiri HeMece apThIK OOJyBIH o1 Oaranayra Oosaipl.

Cublpnap/plH, 3epTTeNreH KaH capbicyblHna moueBuHa 2,8-8,8 MMoONb/IT HOpMara Kapchl
Haypeizaa 2,0 mmonw/n, MayceiMaa 1,1 mMMoJb/i1 a3aiifaH. MoueBHMHA JIEHTEHiHIH TOMEHJIEYI OChI
KE3CHJIeP/IC CHBIPJIAp IbIH PAIMOHBIH/IA IIMKI aKybI3IbIH JKETICICYIIUIITTH KOPCETE .
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Kecre 3 —2021 Xpu1Fbl MaMBIp albIHOAFBl CHUBIPIAPABIH KaH CapbICYBIHBIH OpTalla OMOXWMHUSIIBIK

KOPCETKIMTEPI

e Kepcerkimrep aTaysl, emmem Oipiri KepCGTKIHITepI[‘lH 3eprrey .
p/a KAJIBIIITHI MOHI HOTHKEepi

1 | Kanmer akybI3, r/a 61,6 - 82,2 48,0

2 | dochop, MMOIIB/T 1,3-18 0,7

3 | Kampumit, MMoiIs/n 0,3-2,3 2,4

4 | Temip, MMOJIB/N 27,0 -40,0 19,0

5 | AnpOymuH, 1/n 30,0 - 50,0 76,4

6 | I''mroxo3a, MMOJIB/JI 2.2-33 1,0

7 | MoueBuHa, MMOJIB/II 28-8,8 2,9

8 | Maruwuii, MMoIIB/1I 0,7-11 0,7

9 | Hecer KbIIKBUIBI, MMOJIB/JI 12,0 -120,2 36,3

10 | XonecrepuH, MMOJIB/I 1,3-5,0 2,2

11 | Cinrim docdaraza, Ob/a 50,0 - 200,0 13,3

12 | AmannnamuaOTpaHncdepasza, Ob/a (AJIT) 6,9 -35,3 11,9

13 | Acmapraramurotpancdepaza, Ob/m (ACT) 45,3 - 110,2 10,1

JXanyapiapaslH KaHBIHIAFBI KAaHT MeJIIIEpiHe a3bIKTAHABIPY NEHreii MEH TYpi, KYpBUIBIMBI
MEH caracel acep eteni. KeMmipcysl a3pIKTap TIUKEMUs JICHIeiiHe OH dCep €Telli, aJl CHIIOCTHI JKoHE
CHJIOCTBI-)KOM TYPJICPIMEH KOPEKTEHAIPYJIEH KOMIpPCy alMacybIHbIH TOMeHCYl Oaiikanaabl. XKasrbl-
KAMBUTBIMIBIK Ke3CH/IC )KaHyapap/blH KaH KYPaMbIHAAFbl KAHTTHIH KOHIIEHTPAIMSCH] KOFapPbLIAN/IbL.
Cuplp aypylapblHBIH KOMIIUIr KaHJaFbl KaHTTHIH TOMEHJIeyiMeH Oipre xypenmi, Oy Kemipcy
aNIMacCybIHBIH KYpAETi OY3bUTYBIHBIH oHE Oayblp MeEH OYJIIBIKETTepAe TIMKOTeH KOPBIHBIH
JKETIiCTeYIITriHiH Oenrici 6osbIn Tadbutans! [12,13].

Kecte 4 —2021 XpuUTFBI MayChIM alBIHIAFHI CHUBIPIAPABIH KaH CApbICYBIHBIH OpTallla OMOXUMUSIIBIK

KepCeTKilTepi

;\/f; KepcertkimmTep araysl, esiem Oipiiri KEEE:IT;:TIEIHSE;IH Hi?;;iipi
1 | JKanmer akybI3, /1 61,6 - 82,2 72,4
2 | ®ocdop, MMONB/I 1,3-18 0,7
3 | Kampumit, Mmoiis/n 0,3-23 2,8
4 | Temip, MMOJIB/1 27,0-40,0 20,0
5 | AnOymuH, 1/1 30,0 -50,0 61,2
6 | I''mroko3a, MMOJIB/JI 2.2-3,3 0,3
7 | MoueBuHa, MMOJB/JI 2,8-8,8 1,1
8 | Maruuii, MMoJIB/I 0,7-11 0,9
9 | Hecer KbILIKBLUIBI, MMOJIB/JI 12,0 -120,2 48 4
10 | XonectepuH, MMOJIB/I 1,3-50 2,5
11 | Cinrini docdaraza, Ob/n 50,0 - 200,0 13,4
12 | Ananunamunotpancgepasza, Ob/a (AJIT) 6,9 -35,3 9,7
13 | Acnapraramunorpancgepasa, Ob/a (ACT) 45,3-110,2 9,8

CublpiapJarbl KaH CapbICYbIHBIH 3€PTTEIreH YJITUISpiHIE KaHAarbl IJIIOKO3a JICHIeHi
HopMaTHBTI 2,2-3,3 MMmoib/n-re Kaparanma 0,1-1,0 mmone/nm mierinje TeMeH. ANWTa KETy Kepek,
JKaHyaplapJblH KaHBIHAAFbl TIIFOKO3aHBIH €H TOMEHT1 JICHIeii MayChiM aWblHa Oalkammsl. JKeHin
CIHETIH KeMipcyJjap IJIIOKO3aHbIH HEri3ri Ke3i 00JIiFaHIbIKTaH, €MI3ETIH CHBIpJIApbIH PalMOHbIHAa 1
aswIK Oipmiringe keminge 100-130 r kanT Hemece 1,5-2 ece ken kpaxmail O0ITybI Kepek.
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CublpiapJarsl KaHT MOJIIEPiHIH TOMEH/ICY1, OQJIKIM, a3bIKTaH aJbIHATHIH SHESPTUSl MCH OHBIH
3aT aJiIMacy MpoIecTepi MEH CYT OHIIPYre >XYMCAIYBI apachIHAAFbl COMKECCI3MIKTIH HOTIDKEC] el
caHayra OoJapl.

JlakTauusHBIH oJNCipeyiMeH JKoHE TeJlmiH ecyiMeH (Oya3 »aHyapiapia) TOPMOHAJIBI
CTaTyCThIH  aWTapiblKTail  KaliTa KypbUIbIMIAaybl oOpblH  amamel.  Ochbl  Ke3eHIe  KaHT
KOHIICHTPAIMSACHIHBIH TOMEHJICYl HMHCYJIMH CEKPEIMSACHIHBIH JKOFapblIayblHA JKOHE TONJeY MEH
JaKTaluusFa AeWiH KOPEKTIK 3aTTapiblH PEe3epBiHIH >KOFapblUlayblHAa OalNIaHBICTHI OONYbl MYMKIiH.
CoHbIMEH KaTap, KaHJarbl KaHT JICHTCHiHIH alTapibIKTall TOMEHJEYI KeMipcyyap alMacybIHBIH
eneyni Oy3bUTYBIHBIH JKOHE 0ayblp MEH OWIIIBIKETTEP/IE TIUKOTEH KOMMaIapbIHbIH JKeTICIeYITUTIriHIH
CUMIITOMBI OOJIBII TaOBLIAEL.

KebOinece »kemze >KEHUT CIHIMII KOMIpCYIapAblH >KETICIEYIIUNriMeH KaHTTBIH a3aiobl,
KOHIIEHTPATTApABIH  JKOFapBUIATBUIFAH HOpPMalapblH (KOpekTik karsiHaH 60-70%) ar3aHbIg
TIFOKO3aHBI [IaMaJIaH ThIC TYTHIHYBIMEH, KYPaMbIH/IA YIKEH KBIIIKBUT a3bIKTap 0ap Ke3zie Oaifkanabl.
Panvonna cipke >koHE Mail KBIIKBULIAPBIHBIH Mejiepi 0ackiM. [JIFOKO3aHBIH KETKLTIKCI3
JKETKI3UTyIMEH, acipece Teyaeyre IeHiHrT Ke3CHJIEe JKOHE JIaKTAI[UsSHBIH OIpiHINI Ke3CHIHIE aF3a
SHEPTUsl TAIIIBUIBIFBIH Maibl JKaFy apKbpUIbl ©Teyre ThIpbicaabl. OCHIHBIH CalapblHAH KaH/IaFbl
XOJICCTEPUH KOHIICHTPAIMSACHIHBIH JKOFapbUIaybl JKOHE KETOHJBIK JCHENCPAiH TY3Ulyl OaybIpablH
MakIbl JIereHepalusAChiHa, CUBIPJIAPABIH OHIMIUIITIHIH TOMEHJICYiHe, OelCyiKKe, *Kac MaJIJbIH a3
MeJIIepAe TybUTybIHA oKeneni[ 14].

CoHJIBIKTaH oTHeN Ke3eHie MalMeH KOpraliFaH KyHWic TIIFOKO3aChIMEH TOIBIKTBIPY CYT
OHIMJILIITIH apTThIPaJbl JKOHE CAybIH CHUBIPJIAPIbIH KAHBIHBIH XHMUSICHIHA, OAybIp KBI3METIHE JKOHE
KaObIHYyBIHA dcep eremi [15].

CinTinik docarazara xenerin 00JICaK, 01 KaHyapIapablH OapIibIK MYIIeNepi MeH TiHIepiHe,
acipece OHBIH Kem Oeuiri cydek TiHiHe, OaybIpia, iIIEKTIH MILIPHINTHI KabaTbiHAa kesdecemi. Kan
capblcybIHIaFel  citTimi  ocdaraza OenceHminmiri omerre ocTeoOMacTTapAblH,  MpoiuepalsIchIMeH
JKYPETIH CYHeK aypymnapblHa ®KoHe 0aybIp/blH 3aKbIMIaHYBIH/A, 9Cipece XoecTa3ia Koraperiaiabl. JKac
JKaHyapliapzia ol epecek KaHyapiiapra KaparaHzaa jKorapbl, OyJ1 ocTeo0aacTTapablH THIepyHKIUICHIHA
OaitnanbiCThI [16].

3eprreneTin  JkaHyapmapma cintini  ¢ocdaraza  geHreifiHiH < TemeHmiri  Oadkainmbl,
kepcetkimTepi 7,6-man 13,4 Oipiik/n-re nediH aybITKHIBI, OYJI OCTEOOJACTHKAJBIK MPOLECTEPIiH
Qncipeyi, KOpiJlik OCTEOMmOpO3AbIH JaMybl, aHeMus O0iybl MyMKiH. byl aBUTaMHHO3Fa, OpraHU3M/Ie
PaMOAKTURTI 3aTTapAbIH KHHATYBIHA XOHE TEMATOJIOTHSIIBIK aypyJiapra oKeme .

HeHcaynblK (aKTOPHIHBIH OMOXUMHSIIBIK KOPCETKIIITepre ocepiH Oaramay YIIiH 3epTrey
KydeciHe acmaprar JkoHe anaHmHamuHOTpaHcepaszamap (ACT sxonme AJIT) enrizinmi. byn
(bepMEeHTTEp aMUHKBIIIKBULIAPBIHBIH aTMaCybIHa MAHBI3IbI POJI aTKapajabl. ACMAapTAT KOHE aaHWH
HOTpaHc(epasaiapsl KaHyapiapJa OapiblK MYIIeNep MEH yirnajiapjaa Keszieceili, Oipak eH YIKeH
OencenaiTik OaybpipAa, KaHKAa OWJIIIBIKETTEpiHAE XoHE MHOKapaTa Oaitkamamsl. COHIBIKTAH Oy
(hepMeHTTep/Ii 3epTTey SAETTe OaybIp, KYPEK KoHE OYIIIBIKET aypyIapbIHaa )KYPri3iie/mi.

ACT Oerncenaimiri xxeJien renatuTTe eH KYPT apTajbl, ajl CO3bUIMANbI THrepepMeHTeMusiaa
on aseipak kepinexdi. XKemen remarurre AJIT Gencenniniri ACT-Ten ae xorapbutaiinpl. baysipabig
JKeJleN MapeHXUMAIBIK 3aKbIMJIaHYbl KIMHUKAIBIK Oenriiep 0ojMaraH Ke3Je Jie OChl (PepMEHTTEPIH
OeINCeHIiITiHIH JKoFapbuIiaybIMeH Oipre xypeni. AJIT Gayslp acymanapblHbIH IIMTOILIA3MACBIH/IA,
an ACT uuromna3mana 1a, MUTOXOHApHsAa Aa Oonaabl. Jlemek, Oayblp >KacyliagapbIHBIH JKCHLT
3akpiMranybiHna AJIT Oencenmimiri ACT-ka KaparaHnga Te3ipek apTajbl, al HEFYpJIbIM  aybIp
Karmaiinapna, MUTOXoHIpusitap acep etkenae, ACT Oencenainiri ofaH aa aWkeiH apraasl. JKemen
renarutrte ACT:AJIT KaThIHACKHI 9[IETTe TOMEH[IEHII, CO3BIIMAIBI TEMATHTTE OJ JKOFapbuIaiel. Kan
capbICybIHIAFbl ~ aMUHOTpaHc(epa3a  OENCeHINITiHIH  JKOFapeliaysl  Oayblp  LUPPO3BIHAA,
renaToTOKCUKANIBIK 6CIMIIKTEpMEH yilaHFaH a Oaiikanas [17].

buoxumusnelk Tangay HoTHXKeciHAe —75%kaHyapiap/IbiH kaH capeicybiHna ACT
(acmapraramuHoTpaHcdepasa) a3 00JaTHIHBI AHBIKTAJIJIBI.

Kypambiaga 45,3 -110,2 Gipnik/n 6onranmga kepcetkimrep 8,9-man 13,3 Gipiik/i-re aeiin
e3repai. bynm depment ar3agarel Oenridi Olp aMHUHKBIIKBUIIAPBIHBIH CHHTE31 MEH KOWBLTYBIH
KaMTaMachl3 eTe/l, )KYPEeKTe, OaybIp/a, KaHKa OYJIIIBIKSTTEePIiH e, )KYHKE TiHIH/E, OYHpeKTe 00Iaibl.

126



ISSN 2305-9397. FbiibiM xxoHe 6inim. 2022. N2 4-1 (69)

AJIT cublpnapra OepileTiH KOFapbl KOHIICHTPATTapfa, a3bIKTBIK HUTPATTAPABIH IKOHE
HUTPUTTEPIIH pYKCaT CTUITEH MOJIMIepACH achill KETyiHEe ocipece ce3iMTal ocep eTemi. by
karmaitnmapaa AJIT sxorapeuraiinel, an ACT TeMmeHmeH a1 oHE OJapablH apakaThIHACK TOMEHACHII,
Oys1 OaybIp aypyblH HEMECE OHBIH METaOO0JIMKAJIBIK OHIMICPMEH, aMMHUAKIICH YJIaHybIH KepceTei. by
KOMIIOHEHTTIH TOMEH/Ieyi feHene B mopyMenaepiHiH, atan aiiTkanga B6 xericrieymiiirin kepceTemi.

MuHepanibl, aKybl3, KeMmipcy, IHMHJ >KOHE JOPYMEH alMacybIHBIH apachlHAa ThIFbI3
Oaiinansic Oap. 3aT anmacy OaiiflaHbICTApBIHBIH Oipeyi aybICKaHAa, Ke3 KelreH O0acKachl OY3bUIaIbI.

CuplpnapaplH OHIMAUIIH Makpo- >KOHE MHKPORJIEMEHTTEPAIH >KEeTKUTIKTI MeepiMeH
KaMTaMachl3 €Ty OJap[blH OHIMAUIIH apTThIpyFa, TONIETIMTIK KaOLIeTiH >XaKcapTyFa >KoHe
JKaHyapJIapJblH JICHCAYJIBIFBIH CaKTayFa KeMeKTecedi. byl palroHFa MHUHEpaIbl KOCHAIAP/Ibl
KOCBIMIIIA KOJIIaHY apKbUIBI FaHa MYMKiH 0Ojajbl, OHTKEeHI Ka3ipri yakpITTa HETi3ri jKeM >KOFapbl
OHIMII JKaHyapiapablH OeHOpraHWKANbIK 3aTTapFa ©CKeH KaXETTUIITH KaHaraTTaHIbIpa aIMaubl.
By xocmanmapabIH MakcaThl — JKeKe dIeMEeHTTepIiH Oip-OipiHe KaThIHACKIHIAFHI 3USHIBI apPTHIK JKOHE
KOJNaWChI3  e3repicTepii  OOJapIpMail, pPAaUMOHALI  MHUHEpPAIIbl  Ma3MYHBIH  KaKETTUTIKTI
KaHaraTTaHIBIPYFa KEMUIiK OSpeTiH ACHTelre IeliH apTThIPY.

MuHepannbl 3aTTap >KaHyap ar3achIHBIH KaJBIITHI )KYMBIC iCTEyl YIIiH KaXeT. AF3aga onap
OciopraHuKaNbIK Ty31ap MEH OHOKOMIUIEKCTEPMEH YCBHIHBUIFaH. bec-anThl OeHOpraHMKaibIK TY3
CYHEK TIHIHJC KUHAIAIbI.

A¥3amarel MHUHEpalIsl 3aTTap KeOiHece OelokIieH OaillaHBICKaH Kyie, (DU3HOIOTHSIBIK
MpOoIeCTepre OaIaHBICTHI BIIBIPAI, KaTa TY31JIETIH THHAMUKAIBIK OMOKOMILIEKCTEDP TYpiHAE 00MIabl
[18].

CayblH CHBIPIAp/bIH KOPEKTEHYIHC MHUHEPAIIbI 3aTTapJIbIH MaHBI3BI 30p. MuUHepalabl 3atT
anMacyFa MaNJbIH OHIMIUTIK AeHreii ocep ereriHi Oenrimi. Kampmumit mer docdopapy OamaHch
JIAKTAIUSHBIH OPTYPIII Ke3eHAePiHIe epPEeKIIeICHE ], all cayy Ke3eHIHAE OJI TIlTi Tepic 00Iybl MYMKIH.
Kanpiuiinin TeMeH Meepi a3bIKIeH XKoHEe CYMEH JKETKUIIKCI3 KaMTaMachl3 erinrenae, D nopymeni
TalMIBUTBIFEIHA OaIaHBICTHI JKoHE 0acka Ja (YHKIIMOHANBIK Oy3bLTyJapMeH Oaiikanansl. KaHHBIH
KaJILIIMIMEH KaHBIFYBIHBIH Ce0€01 JIMMOH KBIINIKBUIBI OOJIBIN TaObLIAAbI, OHBIH KaH CapbICYbIHIAFbI
memmiepi 100 mi-re mamamen 5 mr kypaiiabl. Kangarel KanblMidi ICHTEHI HETi3IHEH CYHeK TiHiHJE
JKOHE ac KOPBITY MKOJJAPBIHBIH KaObIprallapblHa UTPAT HUKIIHIH KAPKBIHABUIBIFbIHA OaiIaHBICTHI.
JIMMOH KBIIIKBUTBIHBIH, Ma3MYHBI, ©3 Ke3eTiHie, eki Qakrtopra OaitmansicThl - D mopymeni xoHe
naparropmMoH. COHBIMEH KaTap, >KaHyapAblH (DH3HONOTHSUIBIK JKarJaibl KaHMarbl KalbIIMHIH
Meiiepine acep erexi [19].

JlakramusHbIH opTypii QazanapblHaa MUHEPANAbl KOpEeKTeHY OanaHChIH Oaranay YIIiH KaH
CapbICYBIHJIAFBl JKANIbl Kb MeH OeilopraHukaiblK (ochop Ma3MYHBIHBIH KOPCETKIIITEpiH
naiganany Kaxet. Kajabiuid OVIIIIBIKET oHE JKYHKE KYHECIHIH KO3FBIIITHIFBIH TOMEHICTE . ATIbI
IeKTe OT KBIIKBULAAPEI 0ap KypJeli KOChUTbICTap TYypiHzme ciHemi. OpraHW3Mzie OHBIH MaHBI3IbI
Oemiri Qocdop KHIIKBUIBLIMEH OalIaHBICTHI, aF3aJaFbl KaJbIUHIIH HETi3ri KohWMmachl OOJBII
Ta0BLIATBIH CYHEK TiHIHIH HEri3l peTiHJe KbI3MET €TETiH KOCBUIbICTAp Ty3eldi. CHUBIPIBbIH Kalbluiire
KaxkeTTiniri Toyiirine 45-100 r. Kan capbeICybIHIAFbI KalbIUi JeHTeHiHIH [IaMaibl TOMEHICYiHiH 631
eneyiti Oy3bUTyJIapFa, COHBIH IIIH/IE KYHKE XKYHECiHIH (GYHKIIMOHAIIBIK Oy3blIbIcTapbiHa okenesi [20,
21].

XKanyapmapneiH ecyi, Oya3mblFbl JKOHE JKOFapbl OHIMALIIr Ke3iHJe Kalbluiire JereH
KOKETTUTIK apTransl. Kanpimii KaHKa MEH TICTEepAiH TalnThIpMac KOMIOHEHTI OOJBIN TaObLIAIbI, O
JKYHMKE TIHIHIH KaJIBINIThI )KYMBIC ICTEYI YIIIH Ka)KeT, TOPMOHIAP/IbIH THIMIUIITIHE acep eTe/li, KAaHHBIH
KOAryJsiusChl Ke3iHJe NPOTPOMOWHHIH TpPOMOWHTE alHadyblHA KaThICAJbl JXKOHE JKacyllanapia
KaJIBIITBl JKAFAAWbl CAKTAMIbl, TPUIICUHHIH MPOTCONUTHKAIBIK OPEKETI YINIH KAKETTI Kacyia
OeTiHaeri OMOAIEKTPIIK MOTEHIUA.

Kanpiuit moHmapbl ar3aHblH KOPFaHbIC (YHKIMSUIAPBIH apTThIpajbl, 3HUSHIBI 3aTTapra
MeMOpaHaHBIH OTKI3TIMTITIH TOMEHJIETEl JKOHE JIEHKOIUTTEPHAiH (aroruTapiblK KBI3METIH
kymeiteni. Kanpumii D nopymeHiMeH YHIECKeH[e, iIeKTe EIUTFOIONUTHKAIIBIK OaKTepUsIIapabIy
OeiceHAIpiTyiHe BIKIAT €Tel KOHE TAIIIBIKTBIH bIJBIPAY YaKbIThIH KbICKAPTAIbI.

dochop ammacybl KajabIMid aMAaCybIMEH ThIFbI3 OaimaHbICThl. Dochop akybi3, Mail KoHE
KOMIpCYJIap/AblH KAJIBINTHI anmMacybl YiIiH KaxeT. Kanbiuii MeH GocopaslH OHTalIbl KaThiHAch! 2:1
KYypansl.
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dochop-kanpimii aTMacyblHa JIakTanusl Ke3eHi ocep eremi. CYyTTIH >KOFapbl ©HIMILIITI
Ke3iHJe CHbIpjap CYTIEeH OejiiHeTiHAeH a3bIkTaH KaiblMid MeH Qochopapl CiHIpe alMaiipl,
COHABIKTaH OYJI JJIEeMEHTTEepIi CYWeK TiHiHeH maipamanamel. Kyprak keseHae ¢ochop-KaabIuit
Oanmancel oH Oonaabl, Oy 3J€MEHTTEp CyHeK TiHiHAae, pe3epBre cakTananbl. COHIBIKTaH KaHAAFbI
Kanmel (ochOpIbIH MeJIIepi TONACTeHHEH KEeWiH KYpT apTambl, ajd JIaKTalus Ke3iHIe a3asibl.
JlakTamms ke3iHAe KaHAAFbl KaJIbIUN MeJIIepl KeTepiieni, cogaH KeHiH YIIBIpY VakbITbIHA Kapai
OipTe-OipTe a3asijibl, TONJCIeHHEH KeliH MUHMMyMra jxereai (3uH4eHko, [loropenora, 1980). Kan
CapBICYBIHJIAFbI OeopraHuKaIbIK (hocHOPIBIH MeJIIIEpi OCHI 3aTThIH aF3aaFrbl MeTaOOJIM3MIHIH KYHIH
KOPCETETiHI aHBIKTAIABL. bysl KepceTkim OoibIHIIa aF3aHbIH Gochop KOCEUIRICTaphIMEH KaMTaMachl3
eTiny mopeskecin Oaramayra OOaIbl.

XKanyapmap ar3achlHOarbl CYHeKTep MeH OyIIIBIKETTepHAe HeriziHeH ¢ocdop Oomansl. On
HYKJIEWH KBIIIKBUITAPBIHBIH JKOHE opTypiai (ocdornpoTenHaepain, ¢GpepMeHTTepAiH XoHe Oacka
3aTTapAblH KypaMmaac 0ediri, KaHHBIH OyQepiik 3aTel, COHIANH-aK aKKyMYJATOp >KOHE DHEPrus Kes3i
(Makposprusuislk  (hochaTTap), ropMoHaNABl perreyderi meauarop. Kamran makposaeMeHTTEpIiH
1IIiHeH KaJlui, HaTPUii, KYKIpT OpraHU3M/Ie MaHBI3[Ibl POIT aTKApaAbl, OJIapbIH MOJIIIEP] CUBIPIAPIbIH
a3BIKTHIK PAI[MOHBIH/A JKETKITIKTI O0IYBI Kepexk.

3ar anMacynarbl MHUKPORJIEMEHTTEPIiH peJli OoNapAblH axKybl3JapMeH, aram aWTKaH/aa
(epMEHTTEp MEH TOPMOHAAPMEH MeTaOOJIM3MHIH Oeiriai Oip OelceHainepl peTiHAEe OpeKeTTecy
KaOineriMeH TyciHmipineni. [leHemeri MUKpO3IeMEHTTEPIiH KETICIIEYIILITi KaFraalbIHAa 3aT ajaMacy
perrerimrepinig O6enceHauTiri Kypt temenaeini. COHBIMEH KaTap, MUKPOIJIEMEHTTep OMOIIOTHSIIBIK
MPOLIECTEPAIH aXbIpaMac KAThICYIIBUIAPBHI OOJBIN TaOBLIAAbI, METAOONM3MII CTUMYJICHII JKOHE
KaJbIIKa KeNTipedi, reMoImo’3re KaThicaibl, ©Cy MEH KeOerore, ar3aHblH HMMYHOOHOJIOTHSUIBIK
OelceHAUTITIHE JKOHE JKaHyapiapAblH eMip CYpy Y3akThIFbIHA OH ocep eTedi. bapibik
MHUKPO3JIEMEHTTEPIiH 1II1HEH MBIPBII, MapraHel, KoOanbT, MBIC KOHE O MaHbI3/IbI.

docdopasiH ar3ara mamajgaH ThIC TYCYl OpraHM3MHEH KaJbIUH/IH [IBIFAPBUTYBIH KYIIEHTET].
Jeneneri MuHepamgapAslH KOPBl CYHeK TiHIHJE IIOFBIPIAHAIbl KOHE paIlMOHIA JKETICIereH Ke3Je
oJap JCHEHIH K KETTUTITiHEe )KYMBULABIPBUTYbl MYMKiH €KEHIH €CKepy KaxerT.

Kopzbl y3aK yakbIT KOJIJaHFaH Ke3/1¢ CYHEKTErT MUHEPaN/Ibl 3aTTap TayChUIBII, KEYCKT1 KOHE
HO31K 00J1abl.

CubIpiapplH palvoOHBIHIA KOHIICHTPII a3bIKTBIH YJeci a3 OOJFaHABIKTaH,KaH CapbICybIHBIH
3epPTTEIreH Yaruiepine Gochop Meiepi HOpMaaaH TOMEH.

ToNbIKKaHABIPAMOHIBl KYpy Ke3iHJIe KaHIAaFbl JKajIbl KadbIMi MEH OelOopraHMKaJbIK
¢dochopabiH apakaTeiHACHl ©Te MaHbI3Abl. Cay xanyapnapaa Oy kepcerkim 1,6-2,0 kypaiinsr.

Kan capbiCyblHBIH 3€pTTEIINEH YATUICPIHAE Kallbl KaJblMd MeH OeHOopraHuKabIK
dochopapir apakateiHacel 3,1 - 4 mmonw/n (Haypeiaa 3,1 MMoub/1., coyip MeH Mambipia 3,4
MMOJTB/JI, MayChIM/Ia 4 MMOJTB/J1.) apalIbIFbIH/Ia OOJJIBI.

Koaddunentrin 3,0 xoHe omaH xoraphl KeTepityi Hemece 1,5 jkoHe oJlaH TOMEH TOMEH/IEYi
(hochop-KabIuil aTMaCybIHBIH [TATOJOTHSICHIH KOPCETEII.

Kan KypaMmblHZaFbl TeMipAi Tangay HOTIDKeNepiH Oaranay KOpPCETKEHICH, 3epTTelreH
xanyapiapasiH 80%-biHaa Oyi1 KepceTKiln opraHu3MHIH (u3noiorusuislk HopMackiaa (27,0 - 40,0
MMOITB/T), aybITKybl 19,0-nen 24,6-ra MMouIb/1 neiiiH kepceTTi. Temip reMorToOMHHIH CHHTE31 YIIiH
Ka)KeT, OHBIH KYpaMbIH/a aF3a/larbl KOPJIapbIHBIH )KapTHICBIHAH Ke0i Oap.

Temip oTTeri TachManaylibIChl PETiHAE JKacylia ilIiHAeri KOPeKTiK 3aTTap/blH alMacyblH
kyweitreni. On coHsIMeH KaTtap Oipkarap hepMeHTTepIiH KypaMbIHa Kipei.

KopbITbIHABI

1. «lammbipaky OKK arpodupMachiHIaFBIKOKTEMIi-)Ka3Fbl KE3CHIHIH TOPT albl iImiHIe
Ka3aKThIH aK0ac TYKBIMJBI CayblH CHUBIPIAPBIHBIHKAHBIHA CANBICTHIPMATIbl OHOXMMUSUIBIK Taljgay
KYPTi3ii.

2. Ochl Ke3eHJie cayblH CHBIpIap/a Xallbl akybsl3, pocdop, Temip, rioko3a, MOYEBHHA KIHE
ACT  (acmapraramuHoTpaHcdepaza)  KypamMblHa  KaTBICTBI ~ HOPMATHBTIK  OMOXHUMHUSIIBIK
KOPCETKIITEP/IiH aybITKYbl 0ap eKeHi aHBIKTAIIbI.

3. 3epTTeneTin KaH capbicy YJTUIEpiHAe >Kalmbl KajdbUui MeH Oeilopranukaibik GochopasiH
apakaTtbiHachl 3,1 - 4 MMonb/n (Haypeizna 3,1 MMonb/1, coyip xoHe MaMbIpAa 3,4 MMOJIB/JI, MaychIM/Ia
4 mMmoutb/m) GonaThiHbl aHbIKTaNAbl. Koaddunuentrin 3,0 MMOIB/T %oHE OJJaH KOFaphl KOTEpiyi
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Hemece 1,5 MMONB/TT KOHE OJIaH TOMEH a3arobl KalbIUiH-(hoCchOp aJMacCybIHBIH MATOJOTHICHIH
KOPCETEIi.

4. CaypiH cublpmapnablH 3eprrenreH KaH capeicybiHna AJIT sxome ACT KaThIHACBIHBIH
TOMEHJIeyi Oaiikamansl, Oy Oayblp aypyblH HEMeCe OHBIH 3aT ajiMacy ©OHIMJCPIMEH, aMMHAKIICH
ymanybiH kepcereni. An ACT (acmapraramuHoTpanchepasa) KepceTKIimTepiHiH ToMeHaeyi neHene B
JOpyMEHIEpiHiH, aTam aiTKaHaa B6 xeTicneymrinirin kepcetei.

5. CaybIH CHBIpIAp/IbIH KaH OMOXUMUSCHIH CATBICTRIPMAIIBI TANJAy apKbLIbI CHBIP aF3aChIHbIH
(YHKITMOHANIIBIK JKaFIallblH all caiiblH OaKblIay AMArHO3]bI YaKbITBUIBI )KYPri3yre )oHE COFaH COMKeC
TOJIBIK JKOHE TEHTepiMl a3bIKTaHIBIPYIbl KAMTAaMAChI3 €TeTiHIH KOPCETTI.

6. XKyprizinreH 3eprTreynep aypyasl alblH aly KOHE CAybIH CHBIPIAPIBLIH CYT OHIMAUIITIH
apTTBIPY YIIIH a3bIKTapAbl ASPYMEHIi-MUHEpalAbl KoclalapMeH MIHAETTI TypAe TeHrepiMaeyIiH
KOKETTUTITIH ToNeaeni.

7. Ko#ipumran MakcaTTapra jKeTy VIIH eMIIK )KoHe TPO(IIaKTUKAIBIK dcepi 6ap TaOuFH TEKTi
JKaHa OMOAKTHBTI MUHEPAJIIbI KOCTIANAP/IbI MaliJallaHy ePEKIe KbI3bIFYIIBLIBIK TYIbIPAIbL.
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PE3IOME

B cratbe mpeicTaBiicHBI pe3yNbTaThl HMCCIACIOBAHMM OWOXMMHYECKHX IIOKa3aTesei
JAKTHPYIOIIMX KOPOB Ka3aXCKOW OEJI0roJIoBOM MOpo/Ibl B BECEHHE-IETHUH TIEPHOI.

Y CTaHOBJICHO, UTO B yKa3aHHBIN MEPUOJT Y JAKTHPYIOIIUX KOPOB HAOJIOACTCS OTKIOHEHHE OT
HOPMATHBHBIX OMOXMMHYECKHX IIOKa3aTelied KacaTelbHO Ccojiep:kaHus oOimero Oemnka, (ocdopa,
xkeresa, noko3bl, MoueBHHbI M ACT (acmapraramuHoTpaHchepasbl). Y CTaHOBICHO, YTO B HCCIICAYEMbIX
o0Opa3iax ChIBOPOTKH KPOBH COOTHOIICHHE OOIIEro Kalblls H Heopranuueckoro ¢ocdopa
cocrapysieT B npeaenax 3,1 — 4 mMosw/n.. (B Mmapte 3,1 MMouIb/J1., B anpene u Mae 3,4 MMOJIb/JI., B
utone 4 mmonp/n). IloBeimenne kosddunuenta xo 3,0 MMONB/T U BhIIE WM CHIKeHHEe M0 1,5
MMOJIB/T U HIDKE YKa3bIBAeT HA MATOJNOTHIO (ochOpHOKANBIMEBOro oOMeHa. B wmccnmemyeMbix
CBIBOPOTKaX KPOBH JIAKTHPYIOIIUX KOpOoB HaOmromaercsi cHmxenue otHomieHuss AJIT u ACT uro
yKa3bIBaeT Ha 3a00JICBaHUs TICUCHU WM €€ MHTOKCUKAIUIO MMPOYKTaMU METa00IM3Ma, aMMHAKOM. A
cHmwkenne mnokaszareneit ACT (acmapraramuHOTpaHc(hepasbl) CBHICTEIBCTBYET O HEXBaTKE B
OopraHu3Me BUTaMUHOB rpynmbl B, a B wactHocT B 6. CpaBHUTENBHBIN aHANU3 OHOXUMHH KPOBH
JIAKTUPYIOIIMX KOPOB IIOKAa3aj, 4YTO EXKEMECSYHbI KOHTPOJIb (DYHKIMOHAIBHOIO COCTOSIHUS
OpraHm3Ma KOpOB I0 OHMOXMMHYECKOMY aHAIHM3y CHIBOPOTKH KpPOBH OOECIICUUT CBOEBPEMEHHYIO
JIMaTHOCTHKY W B COOTBETCTBUM C HEW OO0ECHeunuTh IMOJNHOIIGHHOE U cOaJlaHCUPOBaHHOE
kopmiienue.[IpoBeeHHbIE WCCIIeIOBAHUS JIOKa3bIBaeT HEO0XOAMMOCTh 00s13aTeIbHOTO0
cOalaHCUPOBAHMST KOPMOB BHUTAMHUHHO-MHHEPAIBHBIMH JIO0aBKAMH C LENbI0  MPO(QUIAKTHKH
3a00JIeBaHUs W TIOBBIIICHUS TPOAYKTUBHOCTH JIAKTUPYIOIIUX KOPOB. JIJIsi JOCTIKEHUS TIOCTABICHHBIX
1ene 0coObli MHTEpPEC MPEICTABISeT MPUMEHEHHS HOBBIX OMOAKTHUBHBIX MHUHEPAIbHBIX J00aBOK
MIPUPOTHOTO ITPOUCXOXKICHHS, 00/1a1at01HUe JIeueOHO — MPOPUIAKTHUCCKUMU ICHCTBUSIMH.
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OBHAPYKEHUE MOPBUJLJIMBUPYCOB Y JIETYUUX MBIIIEN OBUTAIOIIAX HA
TEPPUTOPUU PECITYBJIIMKHN KA3AXCTAH
DETECTION OF MORBILLIVIRUSES IN BATS LIVING ON
THE TERRITORY OF THE REPUBLIC OF KAZAKHSTAN

AHHOTAUA

B craTtbe npencTaBiueHbl pe3yabTaThl HCCIECAOBAHHUS CMBIBOB OT JIETYYHX MBIIIEH, COOpaHHBIX
B pa3HbIX peruoHax PecnyOnmknm KazaxcraH Ha npeaMeT HOCHTENbCTBA MOPOMIUIMBUPYCOB. B
pesynbTate mpoBeaeHHbIX HccienoBanuii PHK mopOuuBupyca 6bita ooHapyskena B 23 (16,67%) us3
138 Owuonormuecknx o00pa3LoOB OT JeTyuynx Mbimed, coOpanubix B 2021 romy. B pesynbrare
NPOBENIEHHBIX UcclenoBanuii ¢ momompio [P 010 00Hapy)eHo 23 MOJOXKHUTENBLHBIX 00pa3ia Ha
MOpOMIIIHBHpYC. PacmpocTpaHeHHOCTh MOPOWLTMBHpYCA Cpeau JIeTydWX MBImell B 3amagHo-
Kazaxcranckoit oonactu coctasuna 40,0%, Keibutopaunckoit obnactu - 23,08%, Typkecranckoit
obmactu - 33,33%. 3apaxenue neryunx mbimei Vespertilio murinus cocrasuno 13,33%, Eptesicus
serotinus - 18,6%, Nyctalus noctula - 50,0%. PHK mopOwuiuBupyca He Obuia OOHapykeHa B
oOpa3uax neryuunx Melmei B XKamObuickod, Atblpayckoid, AxTioouHckoil, CeBepo-Kazaxcranckoit
obnmactsax. Pe3ynmpTaThl HAlIEro WCCICMOBAHUS MPEIOCTABJISIOT BAXHYI HHGPOPMAIUIO O
PacIpoCTPAHEHHOCTH MOPOWJTUBHPYCOB Cpend JieTyunX Mbimeid B Kaszaxcrane. MOHUTOpUHT
JeTyYuX MBbIIIeHl Ha HaTuuue MOPOWIIMBHPYCOB B HX E€CTECTBEHHOW cpelie OOMTAaHUS PacUIMPHUT
HAIlM 3HAHWUSA OO0 ONHUACMHUOJOTHMH, 3KOJOTMH M TeHETHYECKUX B3aMMOCBS3SIX 3THX BHUPYCOB M
MOMOXKET HaM OICHUTh PHCK Tepelayd MEXIy JETYYMMH MBIIIaMH W JIPYTUMH  BUJAMHU
MJICKOTIHTAIOIIIUX.

ANNOTATION

The paper presents the results of a study of flushes from bats collected in different regions of
the Republic of Kazakhstan for the carriage of morbilliviruses. As a result of the conducted studies,
morbillivirus RNA was detected in 23 (16.67%) of 138 biological samples from bats collected in
2021. As a result of the conducted studies with the help of PCR, 23 positive samples for morbillivirus
were detected. Morbillivirus prevalence among bats in West Kazakhstan region was 40.0%, Kyzylorda
region 23.08%, Turkestan region 33.33%. Infection of Vespertilio murinus bats was 13.33%,
Eptesicus serotinus 18.6%, Nyctalus noctula 50.0%. No morbillivirus RNA was found in bat samples
in Zhambyl, Atyrau, Aktobe, North Kazakhstan regions. The results of our study provide important
information about the prevalence of morbilliviruses among bats in Kazakhstan. Monitoring bats for the
presence of morbilliviruses in their natural habitat will expand our knowledge of the epidemiology,
ecology and genetic relationships of these viruses and help us assess the risk of transmission between
bats and other mammalian species.

Knwoueevie cnosa: Pykoxpuiivle, jaemyuue ML, MOPOWLIUBUPYCHI, MIeKonumarnouue,
kopoHasupycwl, ITL[P.
Key words: Chiroptera, bats, morbilliviruses, mammals, coronaviruses, PCR.

BBenenne. BTopoe MecTo MO YHCIEHHOCTH TIOCHIE TPHI3YHOB, CPEId MIICKOTIMTAIOIINX
npuHaIIeKUT oTpsiay pykokpsuisix (Chiroptera). B nacrosiiee Bpemsi Ha Tepputopun Kazaxcrana
3aperuCTPUPOBAHO 27 BUJIOB JICTYYHX MBIIIEH, HO B CBETE U3MEHEHHUI BUJIOBOTO CTaTyca HEKOTOPBIX
BHUJIOB UX YHUCJIO, OYCBH/IHO, BHIPACTET HA HECKOJIbKO enuHuI] [1].

W3BecTHO, YTO JeTydyue MBIIIH COCTaBISIIOT OJHY W3 CaMbIX OONBIIMX TPYII BHJIOB
MJICKOTIMTAIONINX W SBISIOTCS pe3epByapaMH JUIi MHOTUX BUPYCOB, KOTOPBIE MOTYT BBHI3BIBATH
TsDKeTble 3a0oneBaHus y JroAed W kuBoTHBIX. Haumnas ¢ 1931 mo nactosiiee BpeMsi y JETy4HX
Mbiliel oOHapyskeHbl Oomee 140 BHpycoB MO3BOHOUHBIX B 21 cemeicTB BUpycoB. MHOTHE BUABI
JIETYYUX MBIIIEH CITOCOOHBI MUTPHPOBATH HA JIalbHUE PAcCTOSHHA. YacTo OHM OOMTAIOT BOJM3U OT

YeJIOBCUSCKUX IMOCENICHNH, YTO yBEIMYMBACT PUCK MEXKBHIOBOW Mepeaayd BUPYCHBIX MHMEKIHH [2,
3].
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Hawubonee u3BectHbl Bupychl Xennpa, Humax u Menanriie (Menangle rubulavirus), snepseie
BBIJICIIEHHBIE BO BPeMsI BCIIBIIIEK cpeau jomanei (EquUS) u ceumeit (SUS), KOTOpBIE COMTPOBOXKIAINCH
3aboneBanusaMu oger. [locaennue 3apaxaauch NpHU yXOA€ 3a )KMBOTHBIMU; OINMCAHbI TAK)XE CIydan
nepenayy BUpyca OT YelioBeKa K 4eloBeky [4-8].

VYka3zaHHbIE BUPYCbl M AHTHUTENAa K HUM 4Yallleé BCEro OOHApYXHUBAaJIU y KPbUIAHOB Pa3HBIX
BUIOB B ABcTpanuu u Asuu [9].

ChUCcOK U3BECTHBIX IMapaMUKCOBHPYCOB PYKOKPBUIBIX IMOCTOSHHO MOMOJHAETCS, U
napajuielibHO pacimpsiercs reorpadus ux Haxomnok [10-12].

Bcenpimky, o0ycnosneHHsle BupycoM Hunax, npakTHuecku eXXerogHo BhIABILIIOTCA B UHauw,
baurnagem, Manaiisuu, CHHramype, HaHOCS 3HAYHTENbHBIH SKOHOMHYecKuit ymepo [13, 14].
[TpooInKarOT PEerucTpUPOBATHCS U306 3a00JICBaHUI XCHIPABUPYCHOM THOJIOTHU B ABcTpanuu [15].

Ha ocHOBaHUY T'€HETHYECKOTO CXOJCTBA MAPAMHUKCOBUPYCOB PYKOKPBUIBIX C BUPYCaMH KODH,
YyMBbl IUIOTOSIAHBIX M OPYTMMH IIATOT€HAMM YeJIOBEKAa U JKMBOTHBIX-KOMIIAHBOHOB BBICKA3bIBAJIHCh
NPEANOI0KEHUS 00 BOJIIOIIMOHHOM CBS3U ATHUX areHToB [16, 17].

JleTyune MBIIM SIBISIOTCS pe3epByapamMH Uil MHOTHX IapaMHUKCOBHPYCOB C 300HO3HBIM
NOTEHIMAIOM, BKIto4as Bupyc Hunax u Bupyc Xenapa, KOTOpbIE BBI3bIBATIM CMEPTEIIBHBIE AUAECMUN
W MaHAEMUU TPH TOMaAaHUK OT JICTyYUX MBIIICH B MOMYJISUUH JIOACH M KHUBOTHBIX. Y CHIIEHHOE
HaOJroleHNe 3a TMocJeqHee JCCATHICTHE BBIIBIJIO HECKOJIBKO HOBBIX IapaMHUKCOBHPYCOB,
NEPEHOCUMBIX JIETYYHMH MBIIIAMH, KOTOPBIE HE OTHOCSTCS K paHee OIpEeIeNeHHBIM ponxam. Tak
HeaBHO OBLTH CO3MaHbI Ba HOBBIX poza: Jeilongvirus u Narmovirus [18].

HoBrle 3HaHus 0 BHpycaX, acCOLMHUPOBAHHBIX C PYKOKPBUIBIMH, CYIIECTBEHHO W3MECHHIIH
napagurMy pes3epByapa 300HO3HbIX HHGekuuid. B mociaenHue ronsl JeTydue MbIM  ObUIH
UACHTU(OUIINPOBAHBl KAaK E€CTECTBEHHBIM pe3epByap MHOTHX KOpOHaBUpYycoB, Bkitoudas TOPC-
nono0ubie [19]. BosuukHoBeHHe HOBOro kopoHaBupyca SARS-COV-2 1 BbI3BaHHOW MM MaHICMHUH
COVID-19 mnpoaeMOHCTpUPOBAIO OCOOYIO — aKTyalbHOCTh BUPYCOB JIETYYHX  MBIIICH U
HEOOXOIUMOCTh MX YIiIyOnéHHoro u3ydenus. Hacrosimee mccienoBaHue OIHO M3 HEMHOTHX paboT
MOCBSIICHHBI M3YyYEHHIO JIETYYMX MBIIIeH, oOuTaromux Ha Tepputopun Kaszaxcrana Ha
HOCHUTEIILCTBO PAa3JINYHBIX MTATOTCHOB.

Llenpl0 HACTOSAIIETO MCCIEAOBAHMSA OBUIO BBISBICHHE MOPOWIIIMBUPYCOB CpEeId JIETY4HX
Mbliei B Kazaxcrane. MccneqoBanus mpoBeneHbl B paMKax peanu3anuu npoekta I'd «Poip neryunx
MBIIIEH B pacCpOCTpaHEHUH 0COO0 OMACHBIX OOJIE3HEH JIIOJICH U JKUBOTHBIX).

Martepuansl 1 MeToabl ucciaenoBanuii. B 2021 r. Obutn coOpanbl 00pa3ibl CMBIBOB U3
poToBo# mosioctu ot 138 pykokpbuIbIX ciemyrommx pomos: Vespertilio murinus, Nyctalus noctula,
Eptesicus serotinus, Myotis blythii, oourarorux Ha Teppuropun Kaszaxcrana (puc.1).

\ Porornoro4Hsie CMBIBBI COOHMpaaM HAa OCHOBE CTAHIAPTHBIX IMpOIEAYp OTOOpa mpod uis
CHIDKEHHS PHUCKa NEPEKPECTHOTO 3arps3HEHMs, XPaHWIM W TPAHCIOPTHPOBAIM B >KHUAKOM a30Te.
ITocne noctaBku B 1abopaTopuio 00pa3Lbl XpaHWIHCh NpH Temneparype -40 °© C no uccnenoBanusl.

OOpaTHyto TpaHckpuniui npooauwin Habopom «OneStepRT-PCR kity dupmbr «Qiageny.
IlonumMepas3Hble LENHbIE PEaKUUH MPOBOAWIN B 00beMe 25 MKI C HCHOJIB30BaHMEM INpaiMepos,
cneun¢uuneix s MopowumBupycoB (MVF: ACAGGATTGCKGAGGACCTAT u MVR:
VARGATAACCATGTACGGTGC oxumaemoro mpoaykra 287 1m.0.) [20-25].

ITpoTOKOJT MOCTAHOBKM BKJIIOYAI: 5 MKII, 5-kpaTHoro Oydepa, 1 mxm ANTPS, 1 M1 mpsmoro
npaiiMepa B KoHIeHTpanuu 20 mMmoib/Mki, 1 Mim obpaTHoro mpaiiMepa B KoHIeHTparuu 20
nMone/Mki, 1 Mmka Enzyme mix, 5 mxan PHK, mo 25 Mkia 00beM JOBOIWIIM CTEPHIBHOMN
JICMOHU3WPOBAHHOW BOJIOM.

Ammmudukanuio nposogunu B ammudukarope MasterCycler ¢upmsr «Eppendorfy, npu
caenyromux ycnoBusix: 50 © C B reuenue 30 mun 1141, 95 ° C B Teuenue 15 muH, nenarypauuu 95 °© C
B Teuenue 30 cek, 59,5° C B reuenue 30 cex, 72° C B TedeHne 1 MuH. ITH Tpu miara ObUIA TOBTOPEHEI
B TeueHre 40 nukioB 1 ¢ 10-MUHYTHBIM NIEpHOJIOM yAJUHEHMS TpU 72 °C mocneayonei BIIepKKOMN
TeMnepartypsl ot 4° C.

Hetexmuro [1LP npomykToB mpoBoanin Ha 2% arapo3HOM reiie, OKpameHHOM OpOMHCTHIM
stuaueM. KoHIeHTpanuio (parMeHTOB OIEHUBAIM BH3YalbHO, JOKYMEHTHPOBAHHE IONyYEHHBIX
Pe3yIbTATOB MMPOBOJMIIN MPU MTOMOILU CUCTEMBI (POTOZOKYMEHTHPOBAHHS C TPAHCUILIIOMHUHATOPOM U
mudpoBoii potokamepoii «BioRady.
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Pucynok 1 — Mecra or6opa mpo0 JeTy4rX MBIIIeH

Pe3yabTaThl M ux o0cy:xaenue. B xome momeBbix Bbie3noB 2021 romy B JKamObLICKOH,
TypkecTaHCKOMH, Ke3bpmopauHcKkoH, Ceepo-KazaxcraHckoi, 3anaagno-Ka3zaxcTaHcKoi,
AKTIOOMHCKOM, ATbIpayckoii 00nacTsax 06110 codpaHo 138 cMBIBOB OT seTyunx Mbliieil. B pesynbrare
MPOBEJCHHBIX HccieaoBaHuil ¢ momoinpto [II[P Obulo BBIABICHO 23 MOJIOKHUTENBHBIX HPOO Ha
MOPOMIITHBHPYC.

[IpeBasieHTHOCT, MOPOMJUTUBUpPYCA Cpenu JIeTydux Mbled B 3ananHo-Kaszaxcranckoit
obnactu cocraBuna 40,0%, Keizpumopnuackoii obnactu 23,08%, Typkucranckoit obmactu 33,33%.
NudumpoBaHHOCTh JieTyunx Mblmei Buga Vespertilio murinus cocrasmma 13,33%, Eptesicus
serotinus 18,6%, Nyctalus noctula 50,0%. (puc.2B). B JXKamo0buickoi, ATbipayckoii, AKTIOOHHCKOM,
Cesepo-Kazaxcranckoii, obnactsx PHK wmopOwmmBupycoB B 00pasmax OT JETydyuX MBIIEH He
0OHapyKEHBI.

Ham He ymanoch cexBenupoBarh mnonydeHHele I[P mpomykTel st XapakTepusaluu
MOJIOKUTENBHBIX 00pa31oB. M3BeCTHO, YTO METAreHOMHBIE UCCIIEIOBAHUS JIETYYHX MBIIICH HE BCerna
NPUBOST K MOJMYYCHUIO MOJTHOPA3MEPHBIX BHPYCHBIX MOCIE0BATEIBHOCTEH, KOTOPhIE MOXKHO OBIJIO
OBl HMCIOJB30BaTh JAJISl PEreHEpalud TAaKUX BUPYCOB JUIS LeNieBOH XapakTepucTuku. HeobGxommumo
TIPOJOJDKUTD HCCIICIOBAHUS JIJISl TIONTHOW XapaKTEPUCTHKH MOPOWLTUBHPYCOB LUPKYIHPYIOIIHX B
MOMYISAUAX JIETyYMX MbIIIed B pPa3lUuHBIX peruoHax Kazaxcrana HEOOXOIMMO TIPOJOIIKHTH
UCCIIeIOBAaHUSL.

Takum 00pa3zoM, pe3ybTaThl HAIIETO MCCICAOBAHMS MPEIOCTABIAIOT BAXKHYI0 HH(POPMALUIO O
pacrpoCTpaHEHHOCTH MOPOWIITMBUPYCOB cpeau Jjerydnx Mblmeit B Kaszaxcrane. MOHUTOpPHHT
JIETyYuX MBbIIIeil Ha HaJuuue MOPOWIIMBHPYCOB B HX E€CTECTBEHHOW cpelle OOMTAaHHUS PAaCLIMPHUT
HAIllM 3HAHHUA 00 SMUAEMHUOJIOTHH, YKOJIOIMU U FeHETHYECKUX B3aMMOOTHOIICHHUSX 3THX BHPYCOB U
MOMOKET HaM OIEHHTh PHCK Tepelayd MeXIy JIETYYMMH MBIIIAMA W JIPYTUMH BUJAaMH
MJICKOTIMTAIOIIIUX.

BeiBoasl. PHK MopOwinBrpycoB ObutH 0OHApY>KEHBI Y TPEX BHIIOB JIETYYHX MBIIIEH B TpeX
W3 CEeMHU HMCCIEIOBAaHHBIX 00jacTell. DTH JaHHBIE NPEIOCTABMIIM HOBYIO MH(OPMAIHMIO U PACIIHMPUIN
3HaHUSI O PACIIPOCTPAHEHUH MATOT'€HOB B TIOMYJISIIUAX JIETYYNX MBIIIEH.
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Pucynok 2 — PacnipoctpanéHHOCTE MOPOMITMBHPYCOB CPE/IH JIeTy4Yrx Mblieil B Kazaxcrane

A) — o obnactsM; (B) — mo Bugam neryunx meimeit (C) —

OmHako

KapTa pacupoCTpaHEeHHs

9TUX JAHHBIX HCEAOCTATOYHO JUIA IIOHUMAaHUSA pPOJIKM JICTYUUX MBIIIIEH B

SMUACMHUOJIIOTHN PA3ZTIUMYHBIX I/IH(i)eKI_II/IOHHLIX 3a00JIeBaHUN. HOBTOMy H606XO,Z[I/IMO IPpOAOJDKUTD
HCCJIICAOBaHUA B TIOIYJIANUAX JICTYUUX MBIIICH IJid yJoydia€Hus Haa3opa 3a I/IH(l)eKI_[I/IOHHI)IMI/I

OOJIE3HSAMMU.
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TYHUIH

Kywmrpicta Kazakcran PecryOnmKaceIHBIH SpTYpIi  ©HIpIEpiHAEe MOPOWUIHBHPYCTAPIBI
TachIMaiayFa O>KUHAIFaH >KapKaHaTTapAaH LIaWbIHABUIAPABI 3€PTTEY HOTIKENEepi YCHIHBUIFAH.
XKyprizinren 3eprreynep HoTmwxkecinae mopOwumBupyctapasiH PHK - cbr 2021 xbiibl KHHAKTAT
JKapKaHarTapian anbiaran 138 Owomorusumsik yiarinepain 23-uen (16,67%) Ttabeuigsr. JKyprizinren
3epTreyiep HotTmwkecinae [ITP kemerimen MmopOwmuBUpycKa 23 chlHaMagaH OH HOTHKE aHBIKTAJI/IbL.
bateic Kazakctan oOMNbICHIHAA JKapKaHATTAp apachlHaa MOpOWUIMBUPYCTHIH Tapanybl 40,0%,
Keseutopaa obmsiceinga 23,08%, Typkictan obmbickinga 33,33% kypaasl. Vespertilio murinus
TYpiHzeri xapKaHartapasiH napexmusace 13,33%, Eptesicus serotinus 18,6%, nyctalus noctula 50,0%
kypanel. JKamObu1, ATeipay, Akrede, Conrycrik Kazakcran, PHK oOmbicTapeiHga skapkaHaTTapaaH
aNBIHFaH YITiIepAe MOpOWUIMBHpYCTap TaObUTFaH XKOK. bi3miH 3eprrey HoTmkenepi Kaszakcranma
JKapKaHaTTap apachblHIa MOPOWLTUBUPYCTAPABIH Tapalybl Typaidsl MaHbBI3IBl akKmapar Oepemi.
KapkanatrapaeiH TaOuFu MeEKeHIEY OpBIHAAPBIHAAZ MOPOWTUBUpYCTapAbl OaKbUIAybl —OCHI
BUPYCTapBbIH MHIEMHUOJIOTHSICH], SKOJOTHACH YXKoHEe TeHETHUKAJBIK OaillaHBICHI Typasibl OlLTiMiMi3zi
KeHEeHTenl KoHe >KapKaHaTTap MEH CYTKOpEKTiepAiH Oacka Typiepi apachlHOarbl Oepily KayIliH
Oaranayra KOMEKTeCe/I.
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KEMBIP IOCTYPJII JE3UHOEKIUAIBIK 3ATTAP MEH TABUFH
KOCBUIBICTAPJIAH AJIBIHFAH OHIMAEPAIH BAKTEPUST A KAPCBI
KACHUETTEPIHIH TUIMALIITI'TH SKCHEPUMEHTTIK HET'I3AEY
EXPERIMENTAL SUBSTANTIATION OF THE EFFECTIVENESS OF ANTIBACTERIAL
PROPERTIES OF SOME TRADITIONAL DISINFECTANTS AND NATURAL
COMPOUNDS.

AHHOTANUA

ONMUAEMHUOIOTHSAIIBIK, KayIICi3MiKTI KaMTaMachl3 €Ty MaKCaThIHIA KOHE MUKPOOPraHU3MIEpTe
TO3IMIUTITT JKOFaphl THIMII Je3WH(EKIUSIIBIK 3aTTapAblH O00JIMaybl BETEPHHAPIBIK MaMaHIapIbIH
Ha3apblH ayAapaTblH Mocesie OOJbIN OTHIP.

FBIIbIMH JKYMBICTA OPTaHUKABIK KOHE XUMHSUIIBIK ACTYPI 1e3UH(EKIMAIAY bl 3aTTapIbIH
JKOHE AHONIUTTIH, O30HHBIH TAOWFH KOCBUIBICTAPBIHBIH JKOHE OJIAPABIH KEUICHAlI KYPaMBIHBIH
OakTepHsara Kapchl KACUETTEPiH 3ePTTey HOTHKENIEPi KeNTipireH.

Toxipubenep chlHANATHIH TpenapartapasiH E. coli sxone Streptococcus tect mramMmmaapbiHa
EIIA (yim3uc aiimarbia Oaranay Ooifpiama) sxoHe EIIC-ma (MukpoOTapaslH ©CyiH aiiaHy CTaHIapThI
OOWBIHIIIA aHBIKTAY) CE3IMTAIBIFBIH aHBIKTAY apKbUIBI KYPIi3iii.

EIIA 3eprreynepi «O3AH» npenapatsinga Streptococcus sxone E.coli yurin eH yikeH Ju3uc
aiiMarpl (18-19 mm) Gaiikanransin kepcerTi. «CenTapuyc» mpenapaThiHIarsl Tu3uc aiiMarbl (15-16
MM) Oipirama a3, « AHTHCEIITHK» KoHEe «AHTHCeNTHK by mpenaparrapbiiia eH a3 jau3uc aitmarsl (8-10
MM) OalKanajbl.

EIIC-marer Toxipubenepai Hotmwkenepi «O3AH» (aHonmt + 030H) mnpenapaThIHBIH
OakTepusFa Kapchl KacHeTi >KOFaphl €KeHIMriH kepceTTi. O30HHBIH >KOFaphl 0aKTEPHOCTATHKAIBIK
oencenainiri 500 muwtron KT xone 1 munmmapa KTB-te E. coli sxone Streptococcus-ka katbicTsr 1-
2 MJI 10332 aHbIKTAIbl. «CenTapuycy IOCTYpJli Ne3UMH()EKTaHThIHBIH HOTHIXKECI a3 THIMILIIKTI, al
030H MEH aHOJIHT KeKellel OaKkTepusiFa Kapchl OEICeHIUTIKTIH OpTaIlia HOTH)KECIH KOPCETTI.

Jesundeknusnayimbl  3aTTapAblH  OakTepunmarik  Oencenaimirin - 3eprrey  O3AH
npenapatbiHaa eH korapbl aeHreidi E. coli-re xareicTel 85% sxoHe Streptococcus-ka kateictbl 90%
GaiikanaTeIHBIH KepceTTi. CentapuycThiH KepceTkimTepi Streptococcus - ka 60% sxone E. coli-re 70%
Kypaiiasr. O30H MeH aHomut 50% HOTIKE KOPCETTi.

Ocplnaiiima, TaOUFKA KOHE IACTYPJIi Je3WH(EKIUIAYIIbl 3aTTap/bl CAIBICTHIPMAJIbl TAIIAY
TaOUFHU 1e3MH(EKTAHTTAPABIH KYpaJlIapbIHBIH 0aKTEPHOCTATUKAIBIK KoHE OaKTepPUIIMATIK KacHeTTepi
XUMISUIBIK ~ JIG3MH(EKIUSIAyIIbl  3aTTaplaH  KeM TYCIEWTiHIH, Heri3iHeH JKOFapbl HOTHIKE
KOPCETETIHAITH IS

ANNOTATION

The problems of ensuring epidemiological safety and the lack of effective disinfectants with
high resistance to microorganisms cause increased attention of veterinary specialists.

The scientific work presents the results of the study of the antibacterial properties of
traditional disinfectants of organic and chemical content and natural compounds of anolyte, ozone and
their complex content.

The experiments were carried out by determining the sensitivity of the tested drugs to the test
strains of E.coli and Streptococcus on MPA (according to the assessment of the lysis zone) and on
BCH (according to the determination of microbial growth according to the turbidity standard).

Studies on MPA have shown that the largest lysis zone (4 mm) was observed in the drug
OZAN in both Streptococcus and E.coli. The lysis zone (3 mm) is slightly smaller in the preparation
Septarius, the smallest lysis zone (1-2 mm) is noted in the preparation "Antiseptic" and "Antiseptic B".

The results of experiments on BCH showed that the drug OZAN (anolyte + ozone) has the
most effective antibacterial property. The high bacteriostatic activity of OZAN was determined at a
dose of 1-2 ml in relation to 500 million CFU and 1 billion CFU of E.coli and Streptococcus. The
result of the traditional Septarius disinfectant was less effective, while ozone and anolyte separately
showed an average result of antibacterial activity.

Studies of bactericidal activity in the tested disinfectants have shown that the highest level is
observed in the drug OZAN 85% in relation to E.coli and 90% in relation to Streptococcus. Septarius
indices are 60% to Streptococcus and 70% to E.coli. Ozone and anolyte showed a 50% result.
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Thus, a comparative analysis of natural and traditional disinfectants has shown that natural
disinfectants are not inferior, but in many ways superior to chemical disinfectants in both
bacteriostatic and bactericidal properties

Tyitin ce30ep: Oesunchexmanm, baxmepusea Kapcvl OeNCeHOINiK, Mmadugu KoCbLIblCmap,
E.coli, Streptococcus, anoaum, o3oh.

Key words: disinfectant, antibacterial activity, natural compounds, E.coli, Streptococcus,
anolyte, ozone.

Kipicne. Ka3ipri Tagaa sanemaik 3muaeMHOIOTHSUTBIK KayilCi3AIKTI KaMTaMachl3 €Ty Maceseci
JKYKNaNbl aypynapabid, conbl inmriHmae COVID-19 cuskrhl jkaHa aypynapblH alJblH alyFa KeOipek
KeHi O6enyni merizaenmi [1,2]. Kenreren ne3suHGeKIUsUIBIK 3aTTap, HETI3IHCH XUMUSUTBIK IIBIFY TEri
JKarbIHaH TUIMZL JKoHe api ceHiMmai Ooma 6epmeiini. by sxarmadina omap ne3nHGEKIHATIAYIIB 3aTTap
petinze, 6ackanapsl Tepire apHajlFaH aHTUCENITUKTEP PETiHe, YIIIHIIIIepi )kaHyapaapAarsl >KyKHIabl
aypynapIblH alJblH aly YIIiH Konjanbuiansl. COHBIMEH Karap, OJapAblH KOIIiiri aiaeprysuIbIK
JKOHE TOKCHKOJIOTHSUIBIK CHIATTa MYIIeJep MEH YINaja )KWHAKTAIy CHSKTHI )kKaHaMa ocepiepre He.
COHFBI JKBUIIAPhl FBUIBIMUA 3€PTTEYJICP XUMUSIIBIK KOCBUIBICTAPIBIH OYKiI KiacTapblHA TO3iMJi
MHUKPOOPraHM3M/JIep IITaMMJAPLIHBIH KeOeloiH pacTaipl. buomorusi, ¢usmka, XuMmus 3aHIapbiHA
HETi3IeTITeH MUKPOOPTaHU3MIEPMEH KYpeCyAiH OipbIHFail FRUIBIMU TYKBIPBIMIAMACHIHBIH OOIMaybl
XaJbIK TEH >KaHyapiapIsl CaHHUTAPIBIK-OMHICMUONOTHSUIBIK KOpFayna KaHgad na Oip eneyni
KETICTIKTepre eTyre MyMKiHaik 6epmeyne [3,4,5,6,7,8].

Kazipri yakpiTTa ne3nHGEKIUSIIAFRIN 3aTTapAblH THIMJIUIIT, HETi3iHeH OHBIH MHKpPOOKa
Kapchl ~ OelceHANiTiHIH  crekTpi MeH TyciHmipimeni. CoHpaif-ak, THIMAUTIKTI  aHBIKTAY
JIe3nHPEKIUSIIBIK dCepi KOPCETY YIIIH KaXKETTI AKCHO3MIHUSIAyAbl YaKbITBIH KaMTHABI. AJaiina,
JKOFapbla alTBUIFaH KEHIpeK MO3MIUsUIapIaH Je3MH(EKIUUIAyibl XUMHSIBIK 3aTThl MUKPOOKa
Kapchl OeNCeHAiNiKTiH Oenrimi Oip cHekTpiHe We 00Ja OTBHIPBIN, Y3aK YakbIT KOJJaHFaHIA OFaH
MHUKPOOPTraHU3M/Iep Tayem1i OoNMaraH >Karaiaa FaHa THIM/I JeTl caHayFra 0oapbl.

Kazipri 3amanfbl Je3uHQEKIUSIIAYIIBl 3aTTap, 9MCTTE, €H TYPAKTHl MUKPOOPTraHH3MIEpre,
COH/Iaif-aK OJapbIH KaCHETTEPiH MAKCaTThl TYPAE ©3repTeTiH (QYHKIHMOHAIIB KOCIaJapFa KaTBICTHI
MaKCAMaJJIbl CHHEPTH3M HEMece oCep/iH IOTeHIHAIbIHA KOJ JKETKi3yre MYMKIHIIK OepeTiH
apakaTeiHacTa Oip Hemece OipHemie OeJceHAl 3aTTapAbl KAMTHTBIH TEHACCTIpUIreH QopMynara
HeTi3enTeH KoMno3unus. [le3nHdeknusnay KypaablHbIH MiHJAETTI MAaPThl OHBIH CIIOPOIHMITIK acepi
6ounbin Tabeaner [9,10,11].

MukpoOKa Kapchl 3aTTap OipkaTap TajanTapra cail 00JIybl Kepek:

- MHKpOOKa Kapchl oceplliH KeH CIIeKTpiHe e OONybl KepeK, SFHH KOJNJaHy Y3aKTBIFbI MEH
KHIJTIriHEe KapamacTaH OakTepusuiapibl, MUKOOAKTepHsIIapbl, BUPYCTapAbl, CAHBIPAyKYJIAKTap MEH
criopanapabl THIMII TYpIe JKOHBIN, OYJI MHUKPOOPTaHM3MIEPIIH TO3IMILUTIKTI IaMBITyFa KeIepri
KeJTIpEeTiH KacHeTTepliH OONybIH KAMTaMachl3 eTYi;

- aJlaM MEH jKaHyaplyiap YIIiH OHbBI JalbIHJIAY JKOHE KOJJaHy Ke3iHJe 1€, MaKCaTThl Typje
naiiaiganysl asKTaIFaHHAaH KeHiH Jie, SFHU KOpIIaraH opTa (haKTOpJIapbIHBIH 9CEpiHEH HeMece aam
ar3achlHAarel OMOJErpajalis MPOLECTEPIHIH OoCEepiHEH JCTPaJalUsiIblK JKOHE JIECTPYKTHBTI
e3repicTep Ke3eHiHJe, sSFHM Oackalla aWTKaHda, MUKPOOKa Kapchl XKOHE OHBIH TaOWFH Hemece
JKacaH[Ibl JIeTPaJaIACHIHBIH OHIMIEPl KYpaMbIH/Ia KCEHOOMOTHKAJIBIK 3aTTap O0JIMaybl Kepek;

- MHUKpOOKa Kapchl 3aT opTYpJi MaTepuajjapra KaTBICTBI €H a3 3aKbIMIANTBIH KOHE
KOPPO3HUSUIBIK OeJIceHALTIri Oap xKyy KadineTine ne 601yl Kepek, COHIal-aK KOJIIaHy MYMKiH/ITiHIIIe
OHaif )KoHEe CabICTBIPMAIIBI TYp/Ie ap3aH 0oybl KaxeT [12,13,14].

Byrinri TaHza SNeKTPOXUMUSUIBIK peakuusuiap (aHonmuT), (Qu3MKaiIbIK mpouecc (030H)
HET131H/Ie JKacaJlaThlH Iperaparrap JaMyJIblH 63eKTI 0arbIThl 00BN TaObuIaabl. OJiap 3KOIOTHSIIBIK
Tasa, Te3 bIABIPai b, TacTanbas [15,16,17,18,19,20].

3epTTey MaTepuajaapbl MeH JjicTepi. 3epTTeydiH FBUIBIMH THIOTE3achl OJapHAbIH
KOpIIIaFraH OpTa HBICAHIAPBIHIAa MH(EKIUS KO3/BIPFBIIITAPBIH )KOIOFA OaFbITTAIFAH JIe3UHPEKIHsIIAY
3aTTapiAblH camachl MEH THIMJIUIIriHE KOWBUIATBIH TajamnTapibl apTThpy OOJDKaMbIHA HETi3AeseI.
AHTHCENTHKANBIK TpernapaTTapblH MHKPOOKa Kapchl OelceHmuniri in VIVO SKCHepuMeHTIHIE
OaKTepUSHBIH CTAaHAAPTTHI IITAMIAPBIH KOJAaHa OTHIPBIN  aHbIKTamael [21,22,23].  Tecrt-
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MuKpoopranmsmaep — peringe:  Microbiological — Escherichia  coli  derived, Microbiologics
Streptoococcus KoIaHbLIIbL.

3epTTeneTiH MUKPOOPTaHU3MHIH JKYMBIC CYCIICH3USICH OCBI MHKPOOPTAaHHW3M VIIiH OHTAHIBI
TeMIIepaTypaja >KoHe 3epTTey YaKbITHI iIIiHAE THIFBI3 KOPEKTIK OpTaja ecipiireH OChl IITaMMHBIH
ociHAICIHeH AalbIHAANIbl. MUKPOOTHIK CYCIICH3USHBI JabIHAAY YIIiH KyJIbTypa arapfaH CTEePHIIbII
Ty3abl epiTinaiMen 1 mia-ge ~1*109 »kacyira KOHIIEHTpaUUsAChIHA aeiin OejiHin, Oy MakdapiaaHm
CTaHIAPTHIHBIH 3 OIPIIKKE COMKECTCH TIPLITIIT AJTBIH IBI.

XUMUSIBIK, eMec oHe TaOufu [e3uH(eKuusaymbl 3arTapAbl AalblHAAY YLIH KYY,
JesnH(peKnusiay *KoHe 3apapChi3aHAbIPy €PITIHAUIEPIHIH AIEKTPOXUMISUTBIK CHHTE31HIH CePHUSIIBIK
KoHAbIpFeICE CTOJI sxone "DICHO" 030HaTOpSI MaiiaaaaHbLIIbL.

Byn epitinpinepmen koca, « AHTUCENTHK» (CyTeri acKblH TOThIFBI, (0% cnupT, TAMLEPHH),
«AnTncentuk by» (M3ompomaHoN, S3TaHON, H-TIPOIIAHON HeMece MOBHIOH-Hon), «Cemrapmyc
(m3ompormn  crupti  (2-mpomanon);  H-mpomm  coupTi  (l-mpomaHod);  HMETPUMOHME  XJIOPHI
(rexcamenunTpuMeTHIaMMoHmi xsopun - YAC) naibiH aHTUCENTUKTEP] KOTAAHBUIIBL.

3epTTey >KYMBICHIMBI3BI iCKEe achlpy MakcaTbiHIa «BeTepuHapiblK >KoHE OHMOIOTHSUIBIK
Kayinci3mik» KOorapel MeKTeOiHe KapacThl FHUIBIMH-OHIIPICTIK HWHHOBAIMSIIBIK —OPTAJBIFBIHBIH
3epTXaHachl )KaFJaibIHIa 3epTTEyep KYpri3iiii.

Hotmxenep :xone Tasjgay. OpTypii Oe3WH(EKIMSIIAFBIN 3aTTapiblH OaKTEepUsFa Kapchl
KAacHeTTepiH aHBIKTay YIIiH 3epTXaHANbIK XKaraina 3eprrey xyprizuik. Toxipube ymrin EITA Oap
IMetpu askimanapsl sxone E. coli (n=5) xone Streptococcus (n=5) »xy3iHainepi KOChLIABI. 3epTTEIETIH
mpernaparTap MeEH epiTiHaiiepre Oareippuiran jauckiiep EITA  OeTiHe TEH KalIBIKTBIKTa
OpHANACTHIPBUIBL. bakbiiay YIIH JUCTHINCHTEH CyFa OaThIpbUIFaH JUCKIIED KOJJIAHBUIJBL.
Toxipube HOTHXKENEpi TepMoOcTaTTarbl 24 caraTTaH KEWIHT1 AWCKIIEpHAiH aiHaTaChIHIAFbl JU3UC
alimakTapbl OOMBIHINIA OarajiaHJIbI.

1-cyperre StreptOCOCCUS-Ka KaThICThI JAC3UH(EKIUSUIAFBIINI 3aTTapIblH OaKTEpUSFa KapChl
KAaCHeTTEpiH 3epTTey HOTIDKEJIepi KeTipiireH.

3eprreynep nu3ucTiH eH yikeH aiimarel «O3AH» (19 mm) men «Cenrapuyc»-ta (16 mMm)
OailiKaJIaThIHBIH KopceTTi. O30H MEH aHOJUTTE JIM3UC aMaFrbIHBIH KOPCETKIMTepi ¢l ToMeH (12 Mm).
«AHTHUCENTHKY XoHE «AHTHUCENTHK by mpemnaparrapsl eH ToMeH HoTmke KopceTTi (9-10 Mmm).
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Cyper 1 — EITA-nars1 Streptococcus 6akTepuschiH Je3uHPEKIMIBIK TPerapaTTap IbiH
JIU3UCTEY aliMarbIHBIH HOTHKEIEePi

2-cyperte nesuH(exumsuiarbimn  3artapasiy, E.  coli-re  kaTeIcTBI  GakTepusFa  KapChl
KAaCHeTTEePiH aHBIKTAy HOTIKETepl KeTipiireH.

3eprreynep kepcerkenzaeit, «O3AH» (18 mm) mpenaparbiHaa >korapbl OakTepusiFa Kapchl
Oerceniik Oaiikanapl, an «Cenrapuyc», 030H, aHOJIUT TpenapaTTapbitaa o oipiuiama temer (12-15
MM). JIM3UCTIH €H TeMeHri aiMakTapbl «AHTHCENTHK» KoHe «AHTHcenTuk b» (8-10 mm)
npenapaTTapblHia Oaikanaisl.

Ocplnaiima, A9CTypii AC3MHPEKIUSUIBIK KypangapabliH inriHeH «Cenrapuycy NpenapaThl
OakTepusra Kapchl €H JKaKChl acepiH kepceTTi. TaOuru KOChUIBLICTAPIbIH IIIIHAe OapIbIK Mpernaparrap
trimai 6onapl, an O3AH npenapaTelHbIH OaKkTepuUsFa Kapchl OJICEHAUTIT )KOFaphl OOJIIBI.
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Bipinmi ToxipuOeHiH HoTHkenepl OolblHIIA Keieci Taxkipube «Cemrapuyc» mpemnapaThiH
JKOHE TaOWFU KOCBUTBICTAPIBI: aHOIHT, 030H koHe onapasiH O3AH kemreHiH (aHOIUT+H030H) KOJIIaHA
oteIpbIn Kyprizinai. Toxipube xyprizy ymia EINC (5 mur) naiinanasbuiasl, oFaH SpTypili Jo3airapaa
(0,5; 1,0; 2,0) ceiHanaThiH Ae3uHGEKIUIAYIIBL 3aT, 9pTYpi kKoHneHTpanusuiapaa (500 mua KTB, 1
mipa KTB, 2 mupn KTB) 1 M mukpo6teiy Tect-mrammbl (E. coli; Streptococcus) KochUImsL
KeitinaeHn mpoOupka TepMocTaTka (24 caraT) OpHANIACTHIPBUIIBL. bakpuiay yiriH qe3nH(eKInsIaybl
3arThig opHbiHa EIIC 6ap npoOupkara aucrenyeHreH cy (1 Mir) KOCBUIIBI.
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Cypert 2 — EITA-narsi E. Coli Gakrepusichin 1e3uH(EKIMSIIBIK MPErnapaTTapIbiy
JU3UCTEY aiiMaFbIHBIH HOTHXKeENepi

Toxipnbe HOTIKeTepi OH per OeJiHyAeri JaiIaHy CTaHJAPTHIMEH CaNbICTHIPY apKbLIBI
Oaramanmel. 1l-xecteme StreptoCOCCUS-Ka KaTBICTBI CBHIHAJATHIH  JE3UH(EKIUSUIBIK  3aTTapAbIH
OakTepHsara Kapchl THIMIUIITIH aHBIKTAy OOHMBIHILIA 3ePTTEY HOTHKEIEPi KOPCETIITeH.

Kecrenen kepcerinrenzaeir, 500 mummmon KTb-te crpenTtokokkTa OapibIK 3epTTENeTiH
npemapartap 1 Mt xxoHe 2 MIT 103a7]a MUKPOOKa Kapchl Koraphl Oencenainikke ue, an 0,5 M noszana
«O3AH» npenapaThIHBIH KOPCETKIllIl KOFaphbl AcHreine kanaapl. 1 muumuapn KTh-te crpenTokokk
neH «O3AHna» xorapel neHred cakranmazpl, an «Cenrapuycre» 1 Ml %oHE 2 MJI J103ajla YKOFaphl
KepceTkim Oaiikamaapl. O30H MEH aHOJWT IpermaparTtapbl a3 THiMAl, Oipak OakTepwsFa Kapchbl
THIMAUTIK JeHreiti KeTkimikTi (opramagad >xorapsl). O3oHmarsl, aHomuTreri 2 muutuapa KTh
CTPENITOKOKKTa OaKkTepusFa Kapchl OCJICEHAIIIK MUHUMAIBIK JIeHrelre neiin Temenaeiai xone 0,5
MJI TIpeTapaT JI03achlHAa THIMCI3.

Kecre 1 — Streptococcus-ka KaThICThl ChIHANATHIH JC3UH(EKIUSIIBIK 3aTTap/blH OaKTepHsFa Kapchl
TUIMILUTIT]

36pTTey npenaparTapbiHbIH 103aChbl, MJI
Epitimgi | 05/10/20, B |05/10/20, B | 05 | 10 | 20 | B

araysl CTpenTOKOKKTBIH 6CY J9pexKeci
500 . KTB 1 mupa. KTh 2 vnpa. KTh
030H ++ | + + | A | A | | A | | A | | |
AHOJIUT B T e T S [ o A e e I e e e o e I o o [ o o e o oo e (R
«O3AH» + N e R I T I = o o [ S S S ++ | e+t
«Cenrapuycy | ++ | + R I e e e I T T i 1 = e s I o R S S (RS S S

Eckepty — «+» Oenricinae ceOinreH MUKpOQIIOpaHbIH 6Cy JopEKeci KOPCETUIreH:
+ - ecy aJici3 (copria MeJIip)
++ - eciMi KaHaFaTTaHAPIBIK
+++ - 6ciMi )KaKCHI
++++ - ocimi ken
KTBb — xononus ty3yui Gipiik
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«Cemnrrapuycy npenapaTthiHia 1 M )KoHE 2 MII 103a/1a OaKTepusFa KapChl opTaiia OeJICeH UTIK
KOPCETTI.

3eprrenerin npenapartapasiy E.Coli GoiibiHina GakTepusra Kapchl THIMIUIITIH aHBIKTAY 2-
KeCTe/Ie KEINTIpUITeH.

Kecre 2 — 3eprrenerin npemaparrapasid E.COli 6akTeprsichiHa KapChl THIMILIIT

3epTTey MmpenapaTTapbIHbIH 103aChl, MIT
Epitingi | 05/10]20] B | 05]10/20] B | 05 |10 20 | B
aTaysl E.coli — nin ecy xwuimiri
500 mus. KTB 1 mupa. KTh 2 mapa. KTb
030H ++ + S o e e e [ o (R o e o I s
QHOJTUT ++ + S I e I o o B o o e I
«O3AH» + + + | |+ | + | | A | A | |t
Cenrapuyc | ++ + + | |+ | S B = o R o B R

Eckepry — «+» Genricinae cebinreH MUKpOQIIOpaHBIH 6CY T9peKeci KOPCETIITeH:
+ - ecy anci3 (copma Meip)
++ - ociMi KaHaFaTTaHAPJIBIK
+++ - 0CciMI JKaKChI
++++ - ocimi keI
KTB — kononus ty3ymii Oipiik

Kecrenen kepin orsipransiMbeiaaii, 500 mustmmon KTB-te E. coli-re chinamatein npenaparrap/ia
OakTepusira Kapchl JKOFapbl OenceHinik Oaikanansl. «O3AH» npemapaTeiHIa MaKCUMAIBI KOPCETKIIII,
a 030H, aHOIUT kaHe «CenTapuycy»-te 0,5 Mt mo3ama Oip catbira a3.

1 mummuapa KTh-te E. coli-me 0,5 M g03aga Gapiblk mpemapartapaa OakTepusra Kapchl
OelICeH/UTIKTIH oOpTama JeHreire aeiiH TeMeHaeyi Oaiikamaapl. 2 M gozama «O3AH» wmen
«Centapuyc»-Te JKOFaphl JEHI€ caKTalabl.

2 muunapa KTh kesinze E. coli 6Gakrepusiceina kapest 6encenninik «O3AH» npenapatbinaa
tuimai. Kanran npemapartap 2 Mi 1o3aa opraiia THIMAITIKTI KOPCEeTTi.

Bakpuiay npoOupkanapbiHga MUKpOOTapAbIH 6cCy JeHreill TecT-IITaMMAApbIHBIH op TYpiMeH
nainany crannaptel OoiibiHima (500 mita KTB, 1 mupa KTB, 2 mnpn KTB) Gepinren nenreiire coiikec
KeJIi.

Ocbutaiiiia, 3epTTE€y HOTWXKENEepl KOpCEeTKEHAEH, 3epTTeNIeTiH Ipernaparrap TecT-
HITaMJIapbIHbIH €Ki Typine 1e a3 memmepinae (500 mia KTB) ete tuimai acep erri.

AWiTa KeTeTiH oM, MpenapaTThiH J03achl OaKTepusra Kapchl OCJICEHAUIITIH apTThIpyAa
MaHbI3bl, ONAPIBIH MOJIIEepiH apTThIpy OHBIH OakTepusFa Kapchl 9CEPiH apTTBHIPyFa MYMKIHAIK
oepeni. JlesnHpekusublK npenapatrapAbly iminge «O3AH» Oaktepusra Kapchl €H THIMII KaCUETKe
We, O] MUHUMAaIBI jJo3aiapia Ja, MUKpPOOTap/blH JKOFapbl KOHIICHTPAIMACHIHAA J1a OaKTepHsFa
KapChl JKOFaphl  OeliceHALTiKTI  KepceTTi. Jle3uH(peKIusIaymbsl 3aTTapiblH  OaKTEPUIIUATIK
OeJICeH/IUTITIH aHBIKTAY YIIIH MHUKPOOTapIbIH JKAIIbl CaHBIHA KATBICTBHI ©MIpIIEH MHKPOOTapAbIH
NabI3bIH aHBIKTAY TXKipuOeci xypriziani. 3eprrey yiiH 1 M 103a1a ChIHANATBIH Ae3UH(EKINSIIBIK
npenaparrapsl KosgaHateiH Matepuanaap skoHe 500 mun KTB konuentparmsiceinna E. coli xone
Streptococcus Tect-itamMaapsl naiaananeUIs! (3-Kecte).

Kecre 3 - Jlesundexumsamaymsr 3aTrapasii E. coli sxome Streptococcus TtecT-mrampapbiHa
OaKTEpUITUATIK OCICEHIIINH aHbIKTAY

No 3epTTey epiTiHAIEPiHIH Muxkpodiiopa kepceTkinii, %

) araysl Streptococcus E.coli

1 AHOJIUT 50/50 50/50

2 030H 50/50 50/50

3 «O3AH» 10/90 15/85

4 «Cernrrapuyc» 40/60 30/70
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Toxipube HoTHXKeNepi OaKTEpUIMATIK OCICCHIUNKTIH eH koFrapbl neHredi «O3AH»
npenapaTeiaaa (85% sxone 90%) GalKkaaaThIHBIH KOPCETTI.

«Cemnrrapuyc» npenapatsl «O3AH» npemnapaTsiMeH CaNbICTBIPFaH/Aa THIMILUTITT TOMEH OOJIBI,
crpenTokokkka (60%) xone E. coli (70%) kepcerti. O30H MeH aHONMUT 50% HOTHKE KOPCETTI.

Ocpuraiima, «O3AH» mpemapaTsl €H JKOFapbl OaKTePUITUATIK KAaCHETKE He, ajl IoCTypdi
Cenrrapryc TpenapaThlHBIH THIMIUTITT TOMeH 0oiabl. EH omci3 kepceTkimTep 030H MEH aHOIHUTTE
O0MBI.

KopbITBIHBI.

3epTTey  HOTIDKENepiHE  coiikec  Ae3MH(EKIMUIayImibl  3aTTapAblH  J03aChl  MEH
MUKPOOPTaHM3MJICPAIH KOHICHTPAIUACH  JAe3MHMEKIMIIAYIIBl  3aTTapAblH OaKTepusiFa Kapchl
KAaCHUETTEPIHIH THIMJIUTITIHE TIKEJIeH oacep €Te/li IeTeH KOPBIThIHIBI )KacayFa O0JIabl.

Taburu >xoHE AocTypii He3WH(EKNHsAIay 3aTTapblH CalBICTRIPMANbl  Tajnaay TaOWuFd
ne3nH(peKnusay 3aTTapblHBIH OaKTepHUOCTATHKAIBIK JKOHE OaKTEpHUIUATIK Kacuerrepi OoifbIHIIA
XUMUSUTBIK JIe3uH(eKnnsiay 3aTTapblHaH KeM TYCHEWTIHIH, HEeri3iHeH »KOrapbl KOPCETKIllIKe eKEeHiH
KOpCETTi.

3eprrey HoTIKenepi OoitpiHIIa eH TriMIl aesuH(pexTanT «O3AH» npenapartsl 0oNabl, OHBIH
OakTepHsara Kapchl KacueTTepi OeifTapar aHOIMT MeH OeceH 1l 030HHBIH CHHEPTU3MIHEH TYCIHIIpiTyi
MYMKiH.
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PE3IOME
[IpoGiiembr oOecniedeHust SMUASMHOIOTHYECKOW OE30MaCHOCTH M OTCYTCTBUE 3(DPEKTHUBHBIX
JIe3MHOUIUPYIOMIUX CPEJACTB C BBICOKOW YCTOWYMBOCTBIO K MHKPOOPTaHW3MaM  BEI3bIBAET
MOBBINICHHOE BHUMAHNE BETEPUHAPHBIX CIICIIUATTUCTOB.,
B mayuHoit paboTe MpeACTaBICHBI PE3yIbTaThl HCCICAOBAHMS aHTHOAKTEPHAIBLHBIX CBOMCTB
TPAJMIIUOHHBIX JC3UHQUIUPYIONUX CPEJICTB OPraHUYECKOr0 U XHMHYECKOTO COJAEpKaHUS U
MPUPOIHBIX COCTUHEHUH aHOJNTA, 030HA U UX KOMIUIEKCHOTO COICPKAHUSI.
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OTMBITHI MPOBOIWIN TIYTEM OIPECIICHHS YYBCTBUTSILHOCTH UCTIBITYEMbIX TPEMapaToB K TECT-
mrammam E.coli u Streptococcus ma MITA (1o ouenke 30HBI n3nca) ¥ Ha MIIb (1o ompenencHue
pocTa MUKpOOOB IO CTAaHAAPTY MYTHOCTH).

HccnenoBanns Ha MITA mokazanu, 4yto HauOosnbiias 3oHa jam3uca (18-19 MMm) ormedeHa y
npemnapaTta «O3AH» kak mpu Streptococcus tak u tpu E.coli. Heckomsko Menbine 30Ha musuca (15-16
MM) y mpenapata «Cenrapuyc», HauMmeHblnas 3oHa smsuca (8-10 mMM) oTmeuyeHa y mpemapara
«AHTHCENITHK» B «AHTHCENTHK b».

PesynbsTatel oneiToB Ha MIIB mokasanu uto Hambosiee 3hHEeKTHBHBIM aHTHOAKTEPHATHHBIM
cBoiicTBOM oOmamaet nmpenapat «O3AH (anonut + 030H). Beicokas 6akTeprocTaTiueckast akTHBHOCTh
npemnapara «O3AH» onpeaenena npu go3e 1-2 mi mo otHomeruto Kk 500 mia KOE u 1 mapa KOE
E.coli u Streptococcus. Menee >¢ddexTHBHBIM OBUT PE3yNbTaT TPATUIMOHHOTO JEC3MH(EKTaHTa
Centapuyc, TOrJa Kak O30H M AQHOINUT TIO OTHCIBHOCTH TIOKA3alH CPEIHHHA pe3yabTar
aHTHOAKTEePUATHHOIN AKTUBHOCTH.

HccnenoBanus OaKTEPUIIUAHOW AKTHBHOCTH y HCIBITYEMBIX JE3HHPHUIMPYIOMUX CPEICTB
MOKa3aJId 4TO HauboJiee BEICOKHI YpOBeHb oTMeuaetcs y npenapara «O3AH» 85% mno oTHomieHuto K
E.coli u 90% mo otromenuto k Streptococcus. IMTokasarenu «Cenrapuyca» 60% k Streptococcus u
70% u x E.coli. O30n u anonut mokazanu 50% pesynbrar.

Takum 00pa3oM, CpaBHHUTENBHBIH aHANW3 MPUPOAHBIX M TPAJUIMOHHBIX JIE3WHPEKTaHTOB
MoKa3all, YTO MPHUPOJHBIC NE3UHPHUIUPYIOIIUE CPECTBA HE YCTYMAIOT, 2 BO MHOIOM TPEBOCXOJST
XUMHAYECKHE Te3NHPEKTAHTHI KaK M0 0AaKTEPUOCTATUICCKUM, TaK M TI0 OAKTEPUITUIHBIM CBOHCTBAM.
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ETIOPATHOGENETIC ASPECTS OF SHEEP MASTITIS

ANNOTATION

Mastitis in sheep is a serious problem that leads to poor milk quality and is the cause of
intestinal disorders in lambs. The etiology of mastitis in sheep is still poorly understood and there is no
general opinion on the causative agent of mastitis. There is a little of information in the literature about
biofilm-forming mastitis pathogens. The biofilm of microorganisms is the most important virulence
factor and contributes to the protection of the pathogen from antimicrobial drugs, thereby reducing the
effectiveness of therapeutic drugs.

This study aimed to determine the main causative agents of mastitis in sheep in two form:
subclinical and clinical from farms of Almaty region, to identify biofilm-forming strains among them,
and to study the pathological process in the udder by conducting histological studies.
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132 samples of milk from various farms in the Almaty region were examined. To determine
subclinical mastitis, the express test "Milkotest" was used.

The subclinical form of mastitis occurs in farms more often than the clinical form, 20.8% and
13.4%, respectively. In subclinical mastitis, coagulase-negative staphylococci dominated, and in the
clinical form, cultures of S. aureus were more often isolated, cultures of E. coli were isolated to a
lesser extent. The biofilm formation was determined by a statistical method. Among the isolated
cultures, 149 isolates were able to generate biofilm. It has been shown that coagulase-negative
staphylococci and S. aureus had a greater potential to produce a biofilm compared to the isolated E.
coli cultures. It was also found that the nature of the inflammatory process and pathological and
anatomical changes in the udder of animals in mastitis depend on the type of the pathogen.

Key words: mastitis in sheep, subclinical, clinical, S. aureus, coagulase-negative
staphylococci (CoNS), biofilm formation,

Introduction. Mastitis in sheep has a strong economic impact on the country's agriculture and
on animal welfare in sheep farming.

Sheep mastitis manifests itself in two forms: clinical and subclinical. With clinical mastitis,
the color of milk changes; clots are present in the structure of milk, and the number of leukocytes in
the substance also increases. In clinical cases, visual inspection of the udder may reveal swelling, heat,
pain, and induration. Clinical mastitis can occur during any lactation and dry period, but most often,
severe forms of clinical mastitis appear approximately 2-4 weeks after lambing or weaning [1]. In
subclinical mastitis, there are no clinical signs of the disease, except for an increased number of
somatic cells and the presence of pathogenic organisms in the milk, as well as an inflammatory
reaction, which is diagnosed using screening or laboratory tests. Pathogens, causative agents of
subclinical and clinical mastitis, are diverse, but Staphylococcus spp. the most commonly diagnosed
pathogens of mastitis in sheep. Studies conducted in dairy herds have shown that in more than 70% of
cases of mastitis in sheep, staphylococci were isolated as the main cause of infection [2;3;4].
Streptococcus spp., Enterobacteriaceae, Pseudomonas aeruginosa, Mannheimia haemolytica,
Corynebacteria and fungi also can be causal agent of mastitis in sheep, but in studies was detected
considerably less [5;6].

In research by Queiroga, M.C. there was a high occurrence of subclinical mastitis (32.2%) and
a relatively low prevalence of clinical mastitis (1.7%). More interestingly, mechanically milked sheep
were found to have a higher prevalence rate than hand milked animals [7].

According to Aliyev, Yu.A.: the percentage of patients with mastitis varies from 3.2 to 15.8,
an average of 6.5%. From the above, it can be said that subclinical mastitis is more common than the
clinical manifestation [8].

Biofilm formation is an important in the pathogenesis of mastitis [9]. Biofilm-forming bacteria
are more tolerant to opsonophagocytosis and conventional antibiotics, compared to their planktonic
counterparts biofilm-forming bacteria are 100-1000 times less susceptible to antibiotics [10;11]. This
can lead to chronic or recurrent infections in the herd. As a result of biofilm formation, it becomes
more and more difficult to treat and eradicate the disease, which makes this problem more urgent
[11;12;13].

The economic damage caused by mastitis is formed not only due to a decrease in milk, meat
and wool productivity of diseased ewes, culling of animals, the death of newborn lambs, but also often
the death of sheep.

Materials and Methods. Research was carried out in sheep farms of Almaty region and in the
laboratory "Microbiology Virology and Immunology”, KazNARU. The disease was diagnosed by
clinical examination of sheep's mammary gland and laboratory examination of milk. Subclinical
mastitis of sheep was determined by "Milkotest" test.

The diagnostic tool "Milkotest" is based on the effect of anionic and nonionic surfactants
(surfactants), that are part of the test on the cell membrane of somatic cells, leading to a violation of its
integrity and the release of cell contents into the external environment. This changes the viscosity
(consistency) of raw milk, possibly a visible change in the color of the mixture. The test is carried out
using a special plate, into which milk and2 ml of the product are poured to the level. The formation of
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a gel and a change in the color of the milk indicates inflammation and is considered a positive
reaction.

The etiology of mastitis in sheep was studied by means of bacteriological examination of milk
from 67 sheep, 14 of which had subclinical mastitis and 9 clinically manifested mastitis in sheep,
according to the "Methodological recommendations for examination of milk and udder fluid of cows".
[15].

For histological studies, pathological material was obtained from organs and tissues. Organs
0.5-1 cm thick were fixed for histological examination. The fixed materials were soaked in 70%,
80%, 90%, 96% (1), 96% (2) alcohols, dehydrated and pressed into paraffin. From the prepared
paraffin blocks, using a semi-automated microtome ERV 3100 (Australia), thin slices 5-7 um thick
were obtained.

Biofilm was determined by the statistical method [16]. 4 mL of 12-hour cultures at a dilution
of 1:100 was sterilely added to plastic Petri dishes and placed in the thermostat for 48 hours. After
that, the contents of the Petri dishes were carefully removed without damaging the formed biofilm by
carefully adding 4 ml of distilled water and 400 ul of a 1% alcohol solution of the violet crystal and
left at room temperature for 45 minutes. The stained Petri dishes were washed three times with
distilled water and left to dry completely at room temperature (+20-+25°C). As a result, a visually
detectable stained biofilm was obtained [16].

Research results. The study of the prevalence of subclinical (hidden) forms of mastitis in
sheep in farms of Almaty region was performed by testing sheep milk using the diagnostic tool
"Milkotest".

A total of 132 milk samples from 67 sheep were tested.

First of all, animals were examined in keeping with the requirements of clinical practice, then
milk was collected. Anamnestic information on ewes were collected from the record journal, as well
as from interviews with operating personnel and livestock specialists.

Milk with mastitis contains an increased number of leukocytes and mostly has an alkaline
reaction. Under the influence of "Milkotest" on leukocytes, the consistency of milk and color change.

Consideration of the results when working with "Milkotest": 1) blue-violet color, liquid
consistency - negative reaction; 2) the formation of a light transparent gel that disappears after 10
seconds, the color of the mixture has orange-red threads - the number of somatic cells is from 170,000
to 500,000; 3) the formation of a disappearing light transparent gel, the color of the mixture has orange
or burgundy inclusions - the number of somatic cells is from 500,000 to 1,000,000; 4) pronounced
changes in the mixture, pronounced gelation, the gel adheres to the well of the test plate, has a
filamentous structure, the main color is yellow with reddish inclusions - the number of somatic cells is
from 1,000,000 to 5,000,000.

Mastitis was diagnosed by using the Milkotest test and clinical examination of all animals
taken under observation. The results are presented in table 1.

Table 1 shows that subclinical mastitis occurs in farms of the republic and accounts for 20.8%
of the total number of examined animals. During a clinical examination, sheep mastitis was diagnosed
in 9 animals, which amounted to 13.4%.

Table 1 — Results of diagnostic tests for mastitis in sheep
Number of sheep Methods of Number of animals positive for mastitis
examined diagnostics Subclinical form Clinical form
«Milkotesty
67 Clinical 14 (20,8%) 9 (13,4%)
examination

In addition to these studies, 132 sheep milk samples were investigated to determine the extent
of subclinical forms of mastitis. The results of milk samples from sheep with Milkotest are shown in

Table 2.
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Table 2 — Results of an investigation on the presence of subclinical mastitis in sheep

Sample examination Number of examined Identified positive samples
method samples sample %
«Milkotesty» 132 28 20,8

As can be seen from Table 2, subclinical mastitis in farms can reach significant rates (36.3%).
It is known from the literature that subclinical mastitis is mostly chronic, is not noticed by farmers and
can lead to loss of milk yield and deterioration of milk quality [17].

To determine and study the etiological nature of mastitis in sheep, a bacteriological study of
all milk samples obtained from sheep with clinical and subclinical forms of mastitis, as well as healthy
animals, was conducted.

To explore the morphological and biochemical properties of cultures, milk samples were
inoculated on MPA (meat-peptone agar), salt agar, blood agar, on a medium for determining DNase,
and also on Endo medium. Samples were mixed well, two or three loops of milk were streaked onto
meat-peptone agar and incubated at 37°C for 24-48 hours. All cultures were then subjected to
bacteriological analysis. Depend on growth features on media and microscopy from individual
colonies first selection of cultures was made. Staphylococci were identified founded on colony
morphology, Gram stain, catalase test, and hemolysis on blood agar. Isolates of coagulase-negative
staphylococci based on a negative coagulase reaction in rabbit plasma and by inoculation on saline
agar with mannitol, and S. aureus isolates differed in the presence of coagulase and DNase.

67 milk samples from healthy sheep and animals with clinical and subclinical mastitis were
examined; the results of the microbiological examination are shown in Table 3

The data of the table 3 demonstrate that during microbiological evaluation of milk samples
from 67 sheep, 176 cultures were isolated, of which 56 (32%) were from ewes with clinical mastitis,
109 (62%) were subclinical, and 13 (6%) were healthy.

Table 3 — Cultures isolated from sheep milk

Total samples Name of cultures and quantity Total isolated
examined CoNS (Coagulase-
of them negative E. coli S. aureus Total
from animals with: staphylococci)
Clinical mastitis 14 13 29 56
Subclinical mastitis 85 15 9 109
Healthy 6 5 0 11
The total amount 105 33 38 176

Coagulase-negative staphylococci (105 isolates) and S. aureus (38 isolates) play the leading
role in the etiology of ewe mastitis. In foreign publications, it was also noted that with mastitis,
staphylococci are predominantly detected in milk [18;19;20]. Especially in clinical forms of mastitis,
S. aureus were most often isolated.

It is worth noting that coagulase-negative staphylococci (66 isolates) and E.coli
(7 isolates) were isolated in the milk of sheep with subclinical mastitis in the highest number.
Pathoanatomic changes in the udder of sheep depend on the form of mastitis and the type of pathogen.
Thus, with serous mastitis, the macroscopic picture is characterized by a significant increase in the
volume of the affected lobes, and, accordingly, the asymmetry of the right and left lobes of the udder.
When cut, the surface is moist, shiny and relatively pale in  color.
The segments of the udder appear in the form of gray-red fields separated from each other. The organ
is strongly compacted, which is especially well felt when it is cut: the normal udder is of a soft elastic
consistency and escapes from the knife, as a result of which it is difficult to dissect, but with mastitis it
is easily cut. The cut surface gives a different picture of changes, depending on the nature of the
inflammatory process. Interlobular and interalveolar connective tissue was edematous. Histological
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examination revealed that the alveolar lumens were filled with homogeneous exudate, which
contained single polymorphonuclear leukocytes and cells of desquamated epithelium (Fig. 1).
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Figure 1 — Leukocte infiltration of the intralobular stroma with pljrulent fusion. G.E. 100x

The macroscopic picture in catarrhal mastitis was characterized by the following features: the
cut surface is drier, granular due to the increase in lobules, has a yellowish color, when pressed, a
cloudy, pus-like secret is separated. Histologically, desquamation of the epithelium and emigration of
leukocytes are observed in the alveoli. There is edema and infiltration of leukocytes and histiocytes in
the interlobular connective tissue (Fig. 2).
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Figure 2 — Leukocyte infiltration of the intralobular stroma with purulent fusion. G.E. 100x

In purulent mastitis, the mammary cistern is filled with purulent exudate. The mucosa is
covered with flaps of necrotic tissue. The lumen of alveoli also contains an exudate containing a large
number of polymorphonuclear leukocytes and slightly desquamated epithelial cells. The interstitial
tissue is infiltrated with leukocytes and histiocytes (Fig. 3).
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Figure — Purulent mastiti. H.E. 00x
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Analysis of the results of pathoanatomic studies has shown that with mastitis caused by
Staphylococcus, inflammation of the parenchyma is more purulent and gangrenous in nature. The
secret of the udder is watery, flaky and has an admixture of pus.

In mastitis, the etiology of which was represented by E. coli, an acute inflammatory process of
the parenchyma was observed and characterized by pronounced edema and necrotic phenomena.

According to R.R. Pederson, biofilm formation by microorganisms occurs not only on the
surfaces of environmental objects, but also in animals [21].

In this regard, the next objective of our study was to investigate the ability of CoNS, E. coli
and S. aureus isolates to form biofilms (Table 4).

Table 4 — Prevalence of biofilm-forming strains among pathogens of clinical and subclinical forms of
sheep mastitis

The total Biofi_lm Including
number of formmg CoNS E. coli S. aureus
isolates Isolates
n % Total n/% Total n/% Total n/%
176 149 85 105 96/91,4 33 19/57,8 38 34/89,4

The study found that 149 (85%) of the 176 cultures studied formed biofilms, including 91.4%
of coagulase-negative staphylococci, 89.4% of S. aureus and 57.8% of E. coli capable of forming
biofilms. Among the cultures studied, S. aureus and coagulase-negative staphylococci were the most
capable of biofilm formation. The intensity of biofilm formation was more pronounced in S. aureus
(Fig. 1.b) followed by coagulase-negative staphylococci (Fig. 1.a) and then less pronounced biofilm
formation in E. coli. Similar results are reflected in the results of studies conducted in Greece, where it
was also found that S. aureus strains form a biofilm more frequently than coagulase-negative
staphylococci [22].

Figure 4 — Biofilm formation in plastic petri dishes:
a) coagulase-negative staphylococci, b) S. aureus, c) E. coli

Conclusions. Studies have found that mastitis is widespread among sheep in the farms of the
Almaty region, with subclinical mastitis accounting for 20.8% out of number of animals studied, and
clinical mastitis - 13.4%.

The study of etiology of mastitis in sheep showed that the dominant pathogens of mastitis are
coagulase-negative staphylococci (59.7%) and S. aureus (21.6%), but in lower degree - E. coli
(18.8%). In the etiology of clinical mastitis, S. aureus plays an important role, and in the subclinical
form, coagulase-negative staphylococci and E. coli were more prevalent. Of the total number of
isolates, coagulase-negative staphylococci (85%) and S. aureus (89.4%) showed the highest activity in
biofilm formation. E.coli formed the least biofilm compared to staphylococci. With mastitis caused by
S. aureus, inflammation of the parenchyma is observed to a greater extent of a purulent and
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gangrenous nature, while with mastitis, the etiology of which is represented by E. coli, an acute
catarrhal inflammatory process of the parenchyma was observed. The results obtained allow us to
conclude that it is necessary to revise the protocol for the treatment of mastitis with the development
of means for irradiating biofilms and safe for the physiological state of the udder of animals.
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TYWUIH

Ko#t mMacTtuTi — CyT camacelHBIH HalIapiayblHA OKEJETiH OHE KO3bUIApAbIH ilIeK
aypynapbeIHbIH ce0ebi 0ombi TabbLIaThIH Kypeli Macene. Koinapaarsl MACTUTTIH 3THOJIOTHSCH STl
Jie a3 3epTTeNreH JKOHE MACTHTTIH KO3BIPFBINIBI Typalbl KOHCEHCYC JKOK. BHOKaOBIKIIa Ty3eTiH
MacCTHUT KO3BIPFBIIITAPEI TYpajbl 9AcOHueTTepae MATIMETTEp a3. MUKpOOpraHu3MIep/IiH OMOKAOBIKIIIa
TY3yl €H MaHbBI3Jbl BUPYIEHTTI (akTop OONbIN TabbLIAIB )KOHE MHUKPOOKA KapChl IperaparTapaaH
MATOTeH Il KOpFayFa BIKIAN eTe/li, COJ apKbUIBI eMJIIK MpenapaTTapAslH THIMILIITIH TOMEHICTE .

Byn 3eprreyain Makcathl — AJMaThl OOJIBICHIHBIH IIapyallbUIBIKTAPBIHAAFEl KOWIAPAbIH
KITMHUKANBIK KOHE CYOKIWHUKANBIK MACTHTIHIH HETi3rl KO3ABIPFBIITAPBIH aHBIKTAY, OJApABIH
apachelHIa OMOKAOBIKIIA TY3€TiH IITaMAapbl aHBIKTay, COHBIMEH KaTap T'MCTOJOTHSIIBIK 3epTTeyJiep
JKYPri3y — apKbUIBI  OKENiHAeri MaTONOTHSUIBIK — MPOIEcTi  3epTTey. AJMaThl  OOJIBICHIHIAFBI
HIapyalublibIKTapAan anbiaFad 132 cyt ceiHamachl 3epTreii. CyOKIMHUKAIBIK MAaCTHTTI aHBIKTAy
ymiH  «MUWIKOTeCT»  JKCIpecc-TecTi  KONJAHBUIABL. ~ MacTHTTIH  CYOKIMHHMKAJBIK  TYpi
HapyamblUIbIKTapia KIMHUKAIBIK TYpiHe KaparaHjaa skui ke3neceni, coiikecinme 20,8% sxone 13,4%.
CyOKIMHUKAJIBIK MAaCTUTTE KoaryJjas3a-Tepic cTadMIOKOKKTap O0ackiM 00Jabl, ajl KIMHUKAJIBIK TYpiHIe
S. aureus xwi, ieK TasKIIAChI a3bIPAK OKIIAyJIaHFaH.

BuokabOmiKia Ty3y Ka0iIeTi CTaTUCTHUKANBIK ICTIeH aHbIKTaIbl. OKIayJaHFaH ©CiHIIePIiH
JKanmbl canbiHaH 149 m3onaT OmokaOwIKIIa Ty3y KabineTti 6onmbl. Koarynasa-tepic craduioKokKTap
MeH S. aureus-ThIH ilIeK TasKIIACHIHBIH OKIIAyJaHFaH JaKbUIIApbIMEH CaBICThIpFaH a OMOKaObIKIIa
TY3y KaOijeTi »korapbl €KeHi aHbIKTajaabl. CoHmal-aKk MAaCTUTICH aybIpaThlH MAaJlJIbIH KEJIHHIH
KaOBIHY TIPOIIECiHIH CHUTIATHl MEH MTaTOAHATOMISIIBIK ©3repicTepi KO3ABIPFRIIITHIH TYpiHe OaiTaHbICTHI
€KEeH1 aHBIKTaJIbI.

PE3IOME

MacTtuT oBell IpeicTaBiIsIeT co0ol Cephe3HyI0 MPoOIIeMy, KOTOpast MPUBOJUT K YXYAIICHHIO
Ka4yecTBa MOJIOKA U SIBIIAETCS MPUYMHOW KUIIEYHBIX PACCTPOWCTB SITHAT. DTHOJIOTHS MAacTHUTa OBEI]
elle MI0X0 U3y4YeHa U HeT €IMHOT0 MHEHHMs 0 BO30ynuTesne Mactuta. B nuteparype ectb HeOombLIoe
KOJINYECTBO MHPOpPMaUu O BO30yIUTENSIX MAacTUTOB, OOpasylomux OWOIIeHKY. buoruienka
MUKPOOPTaHU3MOB SIBISETCS BaXHEHIIUM (DaKTOPOM BHUPYJIEHTHOCTH W CHOCOOCTBYET 3alluTe
BO30yIMTENS OT AHTUMHUKPOOHBIX IIpernapaToB, TEM caMbiM CHWXas 3(P(eKTHBHOCTH NeueOHBIX
MIpenaparos.

Lenpro maHHOTO HWCCaenoBaHMs ObLTO OMpPEEeIEHHE OCHOBHBIX BO30YIUTENEH KIMHHYECKOTO
M CyOKIIMHUYECKOTO MAacTHUTa OBEIl B XO3SHCTBaxX AJMATHHCKOW OOJIACTH, BBISBIEHHE CpPEeId HUX
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OMOTIICHKOOOPa3yIoIINX INTAMMOB, a TaKkKe H3Y4YCHHE MaTOJOTMYECKOro Ipolecca B BBHIMEHH
IPOBEICHHEM TUCTOJIOTHYECKUX HccienoBanuii. beuio uceienoBano 132 mpod MoIo0Ka U3 pa3IMIHBIX
X03s5TICTB B ATMaTHHCKOW oOmactu. s onpenenenns CyOKIMHNYECKOTO MacTHTa ObLT MCIIOIb30BaH
akcnpecc TecT «Muikorect». CyOkanHUYeckas opMa MacTHTa BCTpedaeTcsl B X035 CTBaxX valie 1o
cpaBHeHHIO ¢ KimHU4Yeckod ¢opmoi, 20,8% u 13,4% coorBercTBeHHO. [Ipu CyOKIMHHYECKOM
MacTHTE OMHHHPOBAIH KOaryja3a-HETaTUBHbBIC CTA(MIOKOKKH, a NMPH KIMHUYECKOW (opme darie
OBLTH N30JMPOBAHBI KYJIBTYPHI S. aureus, B MCHBIIICH CTeNeHn ObUIN BbIICNICHBI KyabTyphl E. COli.

CrniocoOHOCTh 00pa30BBIBaTh OMOILUICHKY OIMpPENeIsuId CTaTHCTHUECKHUM MeTonoM. M3 obmiero
Yycna BBIJICNICHHBIX KYIbTyp 149 M305TOB MMEIH CIIOCOOHOCTh K OMOIUIEHKOOOPa30BaHHIO. BbIIo
YCTAHOBJICHO, YTO KOAaryja3a-HeraTWBHbIC CTapUIOKOKKM ¥ S. aureus oOjamaroT Ooublien
CIOCOOHOCTBIO 00pa30BbIBATh OMOIUICHKY, 10 CPaBHEHHIO C BBIICICHHBIMU KynbTypamu E. coli.
Takke yCTaHOBIICHO, YTO XapaKTep BOCIIAIUTEIHFHOTO IPOIIecca MaToIOr0aHaTOMUYECKUE H3MEHEHHS
B BBIMEHH )KMBOTHBIX TIPH MacTHTaX 3aBHCAT OT BHJA BO3OYANUTEIS.
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IIAJIABAM KIIC-AETT KAHATAJIBIK GROWSAFE KYHECIH KOJIIAHY JAFBI
BETEPUHAPUSLIBIK-CAHUTAPUSLIBIK TUTMEHAJIBIK TAJIAITAPFA CAN KEJTY1
COMPLIANCE WITH VETERINARY AND SANITARY HYGIENIC REQUIREMENTS
WHEN USING THE CANADIAN GROWSAFE SYSTEM IN SHALABAY LLP

AHHOTAIUA

Maxkanana «[llanabait» JKIIC-ne errti OarbITTarbl Kazak akdac TYKBIMBI ©CIpUICTIHIIKTEH,
kaHaganelk GrowSafe kyiteci kypoutran OosatbiH. CoHIbIKTaH KaHagaidblk GrowSafe kyitecin
KOJIJITAaHYJaFbl KOpa xK00ackl, OHBIH CAHUTAPUSIIBIK TalanTapra Kelyi e3eKTi Macenenepiy 0ipi 00bIm
tabbLIabl. Cebeli kaHyapiap bl 300TUTHEHANIBIK CTaHIaPTTapPFa COMKeC KeJIMEHTIH Kopa JKainapaa
yCTaraH Ke3/ie OJapJAblH OHIMIUIIrT MEeH Te3IMIUTri TeMEHJEimi, JKammail aypynapra oKell COFYHI
MYMKIH, COHJBIKTaH MaJjl HIapyallbUIbIFBIHAAFl YH-KaHIaphiH jko0anay, cajly jKoHe MahjajiaHy TeK
TEXHHMKAJILIK €MEC, COHBIMEH KaTap OHOJIOTHSUIBIK YOHE 300TMTHMEHAJIBIK TajlanTapra cail Herizaenyi
Kepek. Mannel KyTin-Oaryra apHaifaH Kopajap jKaHyapiiapAbl OpHAJAaCTHIPyFa, a3bIKTaH/BIPYFa,
cyFapyra j>KoHe KyTim-Oaryra bIiHFaiibl Oonybl Tuic. IllamaGaii JXXIIC-meri xopa »o00achkl OapiibIK
CaAHUTAPUSIIBIK-TUTHEHAJIBIK TalanTapra cail CaJlbIHFaH.

En angeiven GrowSafe sxyiiecine kocnaii Oypeia 10-14 GeifimMaenny KyHiHEH ©Te/li, 0/1aH KeHiH
40-49 kyHre OcChl JXKYHEHi KOCBIN, CBIHAK >KYMBICTAapbl kyprizinemi. GrowSafe xyiieci manabi
a3bIKTaHYbIH, Tipi caliMaK O©CIMiH eJIIeMiH 0akpulayFa MYMKIHJIK OepyMeH KaTap, TYThIHbUIMaraH
a3bIk Meriepid (TAM) xoHe TYKBIMIIBIK KYHIBUIBIK HHACKCI MOHJIEPIH aHBIKTAY YIIiH KOJIaHBLIAIbI.
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TAM-nb1 3epTTey YIIIH MajaapiblH KBIHBICHL, TYKBIMBI, eJIIeMi, Oip »KacTarbl MajaapIaH yKcac
TONTAPBIH )KUHAWABL. Manmgap apachlHIAFb! JKAaCTBIH €H >KOFaprbl aibIpMamblibEsl 90 KyHre meiinri
apaisIK OOJTyHI THIC.

ANNOTION

The article says that the Canadian GrowSafe system has been created in Shalabai LLP, as the
Kazakh white-headed breed of meat is being bred. Therefore, one of the urgent issues in the use of the
Canadian GrowSafe system is the stable project, its compliance with sanitary requirements. Because
when animals are kept in rooms that do not meet zoohygienic standards, their productivity and
endurance decrease, can lead to mass diseases, therefore, the design, construction and operation of
premises in animal husbandry should be based not only on technical, but also on biological and
zoohygienic requirements. The premises for keeping animals should be convenient for housing,
feeding, watering and keeping animals. The stable project in "Shalabay" LLP is built in accordance
with all sanitary and hygienic requirements.

First of all, the GrowSafe system undergoes 10-14 days of adaptation, after which it is
connected to this system for 40-49 days and test work is carried out. The GrowSafe system is used to
determine the amount of feed not consumed and the values of the breed value index, in addition to
allowing you to control the size of feeding, the increase in live weight of livestock. For research,
similar groups of animals are collected there by sex, breed, size, from annual animals. The maximum
age difference between the animals should be up to 90 days.

Tyitin co30ep: eemepunapusnvik-canumapusnoix, cueuena, GrowSafe, xazax axbac myxwvimol,
Kopa 2icobacvl, 0e3un@exyus, a3blKmanobipy.

Key words: veterinary and sanitary hygiene, GrowSafe, Kazakh white-headed breed, stock
Project, disinfection, feeding.

Kipicne

I'urueHa KiIMMATTBIH, TONBIPAKTHIH >KOHE ©CIMIIK KYpaMBIHBIH, ayaHbIH, XEMHIH, CYAbIH
9CepiH, COHMal-aK JIEHEHI yCTay, TaMaKTaHIbIpy, 6cipy, NaiaaiaHy jKoHe KYTIMHIH 9cepiH 3epTTei i
JKOHE OCBl HETi3lle KOFaphl OHIMIUTIKKE, KOpIIaraH OpTAaHbIH KOJAWCBhI3 OCEpIH JKOIOFa IKOHE
anciperyre bIKHaJl €TETiH YCHIHBICTAp jKacaiapl. ANl BeTEpUHApPHUSUIBIK-CAaHUTApUsl OYKUI TaOBIHHBIH
QN-ayKaThIH caKTayra OarbITTalFaH JKanmail ic-mapanap eTkizenmi: ¢epMara WH(EKIUSIIBIK >KOHE
WHBA3MSUIBIK aypyJiapJblH KO3JBIPFBIIITAPBIH OKENYyJiH HeMece OJaH NIBIFApy/AbIH alIbIH ally jKoHE
MATOTSHIIK YKaHyap IbIH JCHECIMEH OaiIaHBICBIH OOJIIBIPMANTHIH JKaFIainap Kxacaiibl.

300rurueHa  TYPFBICBIHAH ~ MaJl  INApyallbUIBIFBl  YH-KaluIapblHBIH ~ HOpMaJaHFaH
MUKPOKIMMATHIHBIH HETi3ri mapameTpiepi TemIlepaTypa, ayaHbIH BUFaJIBUIBIFBI, KOMiPKBIIIKBLT
ra3bIHBIH MOJIIIEpi, ra3, aMMHaK, KYKIpTCYTeri, COHJali-aK aya KO3FaJbICBIHBIH KbUIAM/IBIFBI OOJIBITT
taObTaasl [1].

300BeTepUHApIBIK MaMaHAap kobanay jKoHE cally Ke3iHzae, oObeKTiiepAi KaObuinay >KoHe
naijanaHy MpoLECiHAe JIe CAHUTAPJIBIK-TUTMCHAIBIK HOPMAaJIap/IblH CaKTaIybIH TEKCEpyre MIHJCTTI.
KobGanplk memrimaepai KaObUIOayAbIH OPBIHABUIBIFBIH, CMETANAPbIH IYPBIC KacalyblH, KoOajay
HOPMaJIapBbIHBIH CaKTATybIH OaKblIay KaxKer.

Erep »aHyapmapisl ycray 300THIHEHANIBIK €peKesepre colkec KenMmece, OHJa MalIbIH
OHIMJIITITT MEH TO3IMJILIITI TOMEHAeH 1, Karmai aypynap 601ysl MyMKiH. Mail 1mapyanibulbIFbIHAAFbI
MaJl Kopajap MIHIETTi TYpZ€ TEXHUKAIIBIK, OMOJIOTHUSUIBIK KOHE 300TMI'MEHAIIBIK TajlanTapAbl CaKTaybl
tuic [2].

KadipieiMaapra KiOepy MajblH d-ayKaThl VIINIH OH Jen caHajiaabl. JKajmbl >KalbUIbIM
MallFa cepyeHsieyre, MiHe3-KyJIKbIH JKaKcapTa/bl Ien caHanaisl [3].

CubIpnapblH JeHCAYJIBIFBI MEH MiHE3-KYJIKbIHA KOPa MOJIIIEP] CHSKTHI KOpa culaTTamajiapbl
HeMece 0acka (akTopiapsl acep eTyi MyMKiH [4].

Bapnbelk KeMm 3MSHABI KOHE YJIBI 3aTTapchl3 OOdybl Kepek. KemeHpepae caHUTapIibIK
MHUKPOOHONOTHSIIBIK TaJlIay XKYPri3y YILIiH apHaiibl 3epTXaHalapaa 3epTTeNei.
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ABBIK-TYTIKTI OapibIK skaHyapiapra Oip yakpITTa Oepy Kepek. A3BIKTaHIBIPY JKOHE KYTY-Oyi
YKaHyapJIapablH ICHCAYIBIFEI, PEIPOAYKTHBTI KaCHETTEpl MEH OHIMIUIITIHE OaiIaHBICTHI OOJIATHIH
MaHBI3BI Oap [5].

XKanyapmapnel ycray jkKoHE Majl HIapyallbUIbIFBl OHIMIEPIH OJaH opi CaTyAbIH HEri3ri
mapamapablH Oipi - JKYKHNANbl aypylapIblH TapalyblH OONIABIpMAy J>KOHE OJIAPMEH Kypecyre
OarbITTAIIFaH BETCPUHAPHSIIBIK-CAHUTAPHSUIBIK Mapanap [6].

XKanyapnapablH KyKHaisl aypyjiapbl OOHBIHIIA Mall MIAPyallbUIbIFEl [apyalIbUTBIKTaPBIHBIH
oN-ayKaThlH  KaMTaMachbl3 €TEeTiH BETCPUHAPHSJIBIK-CAHUTAPHSUIBIK — ic-IIapanap  JKyHeciHae
JMe3nHPEKIN, AC3UHCEKIMS JKOHE AepaTH3amusl MaHBI3IbI OPBIHAApALIH OipiH amamgsl. OmapasiH
HETI3T1 MaKcaThI-KOpIIaFraH OpTaja )KaHyapiIapblH JKYKITalbl aypyIapbIHbIH KO3IBIPFBIIITAPHIH KO0
HeMece 3anajichl3anaplpy. MyHaai sKyMBICTapabl KYPTi3y Mall IapyalblUIbFbl OHIMIEpiH OacTamnKbl
KaliTa eHAEYMEH aWHaIbICAaThIH opOip MIapyamIbUIbIK OOWBIHINA SMU300THSIFAa Kapchl ic-TIapanap
JKOCTIapeIHa Ke3aenemni [7].

ET xoHe cyT eHepkacibiHae >kaHyapiapAbIH 9N-ayKaTbIH TEKCEPY TYTHIHYIIBLIIAPABI €T MeH
CYTTIH KayiIci3 jkoHe jKaHyapiiapra jKaKchl KYTiM >KaCalThIHABIFBIHA CEHAIPY YILIiH KONJaHbUAb!. Ipi
Kapa Majl VIIiH KO3FaibIC, THUTHEHa, XapaKaT >KOHE JIeHE JKaFlaiblH Oarajay oleTTeri )Karjaira
aitnansr [8].

Bopnakpinay ananmapbiHa ipi Kapa MalAbIH 9N-ayKaThIH Oarajay YIIiH YII HETi3ri HOTHKere
HeTri3aenTreH kepcerkimrep Oap. Omapra MbIHaNIap KaTaabl: TEPiHIH Ta3aJbIFBIH, THIHBIC AlTybl KOHE
MaJIFa Kapay 9JIiCiH Oaranay apKbLIbl XKy3ere achipbliasl [9].

JKanyapiapablH JeHCAYJIBIFBIH KaMTaMachl3 €TYJIH JKOHE OJiapJaH €H JKOFapbl ©HIMIUTIKTI
QITyJIBIH alKBIHAAYIIB! (HDAKTOPIIapbl 300TEXHUKAJBIK TaJlaTap MEH 300TUTHEHAIBIK HOPMAaTHUBTEPIe
ColiKkec KeleTiH a3bIKTaHABIPY MEH KYTIiN-0ary KarJainapbslH jkacay jKoHe KoNaay OOIbI TaObLIajbL.
AybUT IIapyallbUTBIFBl KaHyapiiapbl MEH KYCTapIbl KYTIN-O0ary >KoHE a3bIKTaHIbIpy >KaFIaiiapbiH
OHTaMIaHBIPYABIH HETI3T OarbITTapsl 3epaesieH i skone nerizaeni [10].

CoHbIMEH KaTap, KOpaJaFbl BUIFAIABUIBIK OHIMIUIITIHE KATTHI ocep €Teli, al >KOFaphl
canbIcTRIpMaitbl bUTFANABUIBIK (RH) MoHmepi meHcaynbikka OalaaHBICTBI MAceJeNiepre JKOHE OJiM-
XKITIMIe OKeJICTIH XKbUly KepHeyiH apTThipaabl [11]. CoHIpIKTaH THICTI ilIKI KIUMATThl KAMTaMachl3
eTy YLIIH aya TeMIIepaTypachlH, bUIFAJABUIBIFEIH KOHE aya CarachlH JKENACTY, KbUIBITY, CAIKbIHIATY
*oHe T.0. 6akpuIaybIMbI3 THIC. [12].

ETTi Mangpl a3pIKTaHABIPY THIMAUIITIH apTTBIPY OHAIPYLIUIEPiH KIpiCTUIIriH apTTHIPHIN,
COHBIMEH Oipre CHBIp €TiHIH KOpIIaraH OpTaFa SCEPiH TOMEHNETYi MYMKiH. A3BIKTaHABIPYABIH
THIMJIUTITT eTTI ManublH Kem (aKTOpJbl JXoHEe KypJelli CHIaTTamachl OOJBIN Ta0bLIaIbl >KoHE
JKaHyapiap apachlHIarbl aWbIpMAIIbBUIBIKTAp KeNTereH OWOJOTHUSUIBIK —TPOLECTEepliH — e3apa
opekerTecyiHe OalNaHBICTHI, OJlapFa €3 Ke3eTiHAe (U3HOJNIOTHSUIBIK KOHE YCTay PeXHMi ocep eTelli
[13].

Aya-pailbIHBIH JK€MJIi TYTBhIHyFa JKOHE THIMJIUTIKKE Kanail ocep €TeTiHIH TyciHy Oisre
KOJIAWChI3 aya-paiibl yKarJaiblHAa OHIMIUIIKTI OHTaWJIaHIbIpAaThIH O0acKapy JKoHE TaHIay oSIICTepiH
acayra keMekTece . by OoammakTa KIMMaTThIH ©3repyiHe TO3IMIUTIKTIH MaHbI31b! actiekTici [14].

Mlana6ait «KIICx»-ri GrowSafe kommanuschiHbIH Bule-Tipe3uaeHTi Jluc Pymchensanen
kesmecim, 2020 >KpuTBI Ka3aH aifblHga JKaOMBIKTApbiH caThinl aiaael. Kasipri tanma GrowSafe
KOMIaHUsICHl ayieMHiH 13 eminze ipi Kapa MaablH 25 TYKbIMbI OOMBIHINA TAOBICTHI KYMBIC iCTEYIC.
XKempuey OapricbiHaa Oakpuiayra apHanran GrowSafe KoMIaHUSCHIHBIH KaOIbIKTaphl MaJIbIH KEKe
a3bIKTaHYbIH OakKblUlayFa MYMKiHAIK Oepeni, Oyl Tipi caiMmarblH OJIIEYMEH Karap TYThIHBUIMAraH
a3bIK MOJIIICPIHIH MOHIH JKOHE TYKBIMBIK KYHIBLIBIK MHICKCI MOHIH aHBIKTAYy YIIIH KOJIAHBUIABI.
TAM-zp1 3epTTey YIIIH MalapIblH KBIHBICH, TYKBIMBI, eJIIeMi, Oip jKacTarbl Majgap/aH yKcac
TONITapbIH KUHANIBI. Mangap apacblHAAFbl KacThIH €H KOraprbl alibipMaibuibirsl 90 KyHTe AediHri
apajibIK 0OJTybI THIC.

byn TtexHomorusHelH epekureniri GrowSafe Beef jxaOnpirbl apKbUIbI TYTBIHFaH Ke3Je,
*KaOJbIKKa KipIKTIpUIreH Tapasbulap MEH JaTYUKTEpP apKbUIbl OHBIH Tipi MaccachlH OISl XKoHE
Oapiblk camMmak  kepceTkimrepi GrowSafe Systems amanuTHkamslk OarmapiaMaiblk OKyHeciHe
xuHanaapl. EH amgsiMen 10-14 Oeitimumeny kyHiHeH eteni, ojgaH keiin 40-49 kyHre ockl kyieHi
KOCBIII, CBIHAK >KYMBICTaphl XKYPri3inesi.
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GrowSafe yifeci apKbpUIbl CaJMarblH Y3/IKCi3 OaKbuiay )KOHE a3bIKTAHABIPY TEXHOJIOTHSCHI
KBICKa MEp3iMJIe €H JKOFaphl KOHE €H TOMEH MoHIAepi Oap Majabl 191 aHbIKTayFa MYMKIHIIK Oepei
[15].

XKahannpixk xoram peTiHge 0i3 >KaHyapiapIblH CayJlbIFBIH KOpFay »OHE a3bIK-TYJIKICH
KaMTaMachl3 €Ty YIIiH eCIpiIeTiH MaliFa THICTI KYTIM MEH Xarjail >kacaybIMbI3 Kepek. KapKerambt
(hepmanapma ecipiieTiH >kaHyapliapabl YCTay >KaFJIalIapbIHBIH JKapaMIbUIBIFBI MEH OMOJOTHSUTBIK
acepi KypAeni )kKoHe IMOIIMOHAJIBI TAKBIPBII OONBIN TaObUIaAbl, Oipak Halap 3epTTenreH, Oy cascat
MIeH 3aHHAMAaHBI HETI3/Iey YIIiH CaHIBIK MAIIMETTEPiH KOKTRIFBIH Oiaipemi [16].

3epTTey MaTepHuaJAapbl MeH JAicTepi.

3eprrey xymbicTapel  Abait oOmbicel, Cemeil kamaceiHblH JKapma aymansiHmarsr, Llap
ayputblHaH 13 kM apakambIKThiKTa opHanackan «lllamabait» JKIIC-geri kanamaneik GrowSafe
JKy#ecine xKyprizinai. OHbIH caHUTapUSIIBIK TUTUEHAIBIK TajamKa caid O0Iyhl 3epTTEIIi.

3eprrey matepuansl perinae GrowSafe sxyiiecinme opHanackaH ipi Kapa Majjapibl ycrayra
apHaJIFaH KOpaJapblH CaHUTAPUSIIBIK-TUTHEHAIIBIK TAJIaNTapFa cail CalbIHYbl aJlbIH/bI.

3epTTey HaTHAKEIEPi

Man xopamapsl apHaiibl o3ipJIeHTeH jkKoOalap HETi3iHIe CcalbiHaAbl. bapiblk KypBUIBIC
yibpIMIapbiHaa Ko0ajay KypbUIBIC MaTepualiapbl MeH oOajlayFa apHallFaH HopMajiap MEH
MemiiekeTTik ctangapTrapasl (MEMCT) eckepe OTBIpBIT KYpriziiei.

CublpnapaplH penpoAyKTHUBTI KaOileTTepiHiH JeHreii keOiHece ycray KarJaimapbeiHa,
MUKPOKIIMMATTHIH JKal-KYHiHe, a3bIKTaHBIPY ACHTeiiHEe OallIaHBICTHI.

OpuHE, TEHrepiMCi3 a3bIKTaHABIPY, TUETAHBIH HETi3ri OMOJIOTHIIBLIK KOMIIOHEHTI OOMBIHIIA a3
a3BIKTaHBIPY, KaHyapiaapasl OelceHl (QU3UONIOTHSUTBIK KO3FAIBICTaH TaOUFH KOKETTUTIKTEH allbIpy
ONapIIbIH Ke0ero KabieTiH eoyip TOMEHIeTe M ].

Bykanapns! eHaipy alTapiblKTail €Cy MEH a3bIKTaHIBIPY THIMITIriHEe OaliIaHBICTBI KONANIIBI
00BN TaOBUTANBL. Y H-KaWIaFbl KOIIMII, JXOFapbl KOHIICHTPATThl a3bIKTAPMEH CaJIBICTHIPFaHIIa,
JKAMBUTBIMIIBIK OYKAIapJsl OHJICY ap3aHbIpak, OipaK VIIaHBIH Maibl HapbIK TajanTapblHA COWKEC
Kenmeyi MyMmkiH [17].

Maunust yeray auici. ETTi OarbiTTa ecipinyine 0aiaHbICThI Oaiyiaychl3 ycTay (€pKiH XKYprizy)
Kyieci Koinanbeuiaael. Cebebi eT OarbIThIHIA OCipiieTiH Mangapasl 00C ycTay Tociimi THIMII OOJIbII
TaOBLUIAIBL.

GrowSafe >xyiieci opHamackaH Mail KOpacsl 2-Te OeliHreH: GipiHImici-Maa KOpachl, eKiHIIici-
TONTAINl CyFapaTblH aBTOMATThl CYyFaprbIlITap, a3blK Caliblll OEpeTiH Hayajapbl 0ap, SFHU
a3BIKTaH/IBIPHINT-CEPYCHICTETIH aJaHIapbl KapaCThIPBUIBII JKacaJFaH.

Mai KopanapbeiHbIH y3bIHIEFE 81 M, eni — 50 M, onbIy immiHge 18 M — Kopa, 32 m - GrowSafe
JKy#eci opHasiacKaH, OuikTiri — 2 M, 6 yiakeH Kakma, 14 tepese, 11 aya aMacThIpaThiH KYOBIPBI 0ap.

Ipreracei-FuMapatThIH iliHapa sxep actel Oemiri. Ipreracrapasin Tepenairi 50-70 cm.

KaOsipranapsl 6epik jxoHe MecKo OJIOKTaH KacalFaH.

159



Berepurapus Fbl/IbIMAaPbI

Tebenep fuMapaTThl aTtMoc(epanblK >KaybIH-IIAIIBIHHAH KOPFAWAbl, OHBI OKIIayJayFa
KBI3METiH aTKapaJibl. EfieHi OeToOHMeH Ka0bUIFaH.

Op xKaHyapra KeOipeKk OpbIH Oepy, >KYMCaKk TOCEK-OpPBIH JKOHE JKaHyapiapIsl YcCTay
XKyienepinae epKiH Ko3raly )KaHyapiap/IbIH dJI-ayKaThlHa KaFbIMIIbI dcep eTe/i aen cananass [18].

Manra xalpUTBIMFa KOJ JKETIMALUTIK, OHBIH imIiHAE KOOipeK KEeHICTIKKe KOJ KETIMIUIIK, a3
arOHHUCTIK ©3apa OPEeKeTTeCy, aya CalachIHBIH JKaKcapybl KOHE KeH ayKbIMIbI dpPEKeTTep/i OphIHAAY
MYMKIHIr 0ap eKeHMIr kepcerinreH. XKalbUibIMIapablH apTHIKIIBUIBIFE OipHEIE mapaMmerpliepre,
COHBIH illliHAE aya-paiibl MEH KoJIeHKeHiH 00TybIHa OaitnanbicTsl [19].

L LA
°0”s dzooeoeen Vil

020~

°
L
®
°
L J
| ]
»
»
»

Cyper 2 — Cyrapy xyiieci

Cyrapy xyiieci aBTOMATTHIPbUTFaH. JKa3rbl yaKbITTa KANBINTH TEMIIEPATypachl CaKTaJIbIHAIBI,
aJl KbICKbI YaKbITTa KBUIBITBUIAABI. ABTOMATTBI CyFapy KYHeciHe KOHBbLIATBIH HETi3ri Tananrap - Oy
JKaHyapJapablH CyAbl TYTHIHY KapKbIHIBUIBIFBIHA COHWKEC KeJNeTiH MeJepaAe MKbUIbl CyMeH
KaMTaMachI3 eTy JKOHE KBICTA - 40 °C-ka JKETKEHEe e KYMBIC
icreyi [20].

Hayanap MykusT ne3nH(eKIUsIaHFaH, Cybl JKaKchl OOIyBI KepeK, yKaHyap CyJbl Ke3-KelreH
yaKbITTa TYTBIHYBI YIIiH IIETIH Hayajlap KoJiaHalbl. AybI3 CYJbIH TeMIlepaTypachiHa Ha3ap ayJapy
Kepek, OyJI acipece rkac kaHyapiap yiriH ete MaHb3abl. Kpicta ¢y 10-12°C rpagycka aeiiH KbI3aabl
[21].

KeHzi MexaHMKaJBIK OIICIICH Ta3ajlaiijibl, anTacblHa 2 PpeT Ta3aJaljbl, OHBbI ETICTIKKE
THIHAUTKBIII PETIH/IE KOJIAHA B

Kazipri yakpiTTa [ne3MHQEKUMAIBIK KYpaiaap HapbIFbIHAA OTAHIABIK JKOHE IIETEJIIK
OHJIPICTIH  JIOpi-IOpMEKTEepiHIH ©Te YIKeH acCOPTUMEHTI  YCHIHBUIFAH, OMTKeHI KaHa
Je3UHGEKNNSUIBIK KYpajJapAbl YHEMi i37ey jKOHE JaMbITy BETepHHApHsAra >KOHE IIapyalllblIbIKKa
YHEMI ecill KeJie )KaTKaH CYpaHbICTApPMEH bIHTaJIaHIbIPbUIA/IBL.

I'mone3uB Kypaibsl NPOMUIAKTUKAIBIK JKOHE MKOYpii (aFrbIMIArbl JKOHE KOPBITHIH/IBI)
Je3uH(eKnusIay YIiH KOJIaHbUIa(bl: MaJl IIapyallblUIbIFbl, OHBIH IITIHAE KYC HIapyallbUIBIFEl )KIHE
MaJl MapyamibUIbIFel Yi-Kaiaapsl, olapaarsl KaOIbIKTap, MyKoMMall, sKaHyapiapAbl KYTy 3aTTapsl;
MKEMIIIOI [EeXTAPbIHBIH YH-Kallapbl MEH >XaOAbIKTaphl; XKEMIIOIl KYJIaKIIagapbl MEH Kypama KeM
3ayBITTaphl; aBTOMOOMIIB KOJIIT1 %oHe 0acKa Jia KoK KypajaapsiHa makiaananyra 6omamsr [22].

[HapyambuibikTa Ae3UHGEKIHS KYMBICTAphl JKbUIbIHA 2 peT JKyprisineai, rmoausus 2-3%
EPITIHICIH MaiaiaHaIbl )KOHE /1€ KOPaHBIH ChIPTHIH OKICH Ne3UH(EKIINS JKacaIbIHAIbI.
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ABBIKTaHIBIPY-KaHyapaapIsl KYTyIeri MaHbI3Ibl Macene. A3BIKKa 9Cep €TETiH KarbIMCBI3
(baxTopIapabl TaNgay JKOHE KOO KOIITEreH aypyiiap MeH eJIiMHIH ajIIbslH anyra kemekreceai [23].

Ipi xapa ManaeIH ecipyne xoHe JKOFaphl carajbl €TiH ally MPOTEWH KoHE KypaMbIH/Ia a30T 0ap
KocmajapMeH OalbITbUIFaH JKEPTiliKTI OHMIPICTIH JeMiH OapbIHIIA KON TYThIHyFa OaijaHbICTBI
Mannel ecipy >koHe OOpIaKplIay Ke3iHIe aKybI3[bIH KOHIIEHTPALHUSCHL, COHAAN-aK HETi3ri KOPEeKTiK
3aTTap MEH MUHEPAIIApIBIH TeIe-TEHIIT1 YIKEH pojl aTKapaasl [24].

ABBIK KYpaMbl pallioHFa caii OapisirbiHa Oip/eid Oepineni.

1 man 6aceHa OepeTiH a3bIK KYpaMbl.

= Kypama xem 2,5 kr

= [len 7 xr

= Cypaem 10 kr

= Ty330rp

= Ankapan (xkeM kKocrachl) 30 rp

Op Typii alMaKTapaarbl CHBIp €TiH OHAIPETIH aybUIMIapyaIlbUIBIK KOCITOPHIHAAPHIHBIH
KONTEreH MbIcanapbl KYIITI >KEMIIeN 0a3ackl KYPBUIFAH JKEpJe, TOJBIKKAHIBI Kypama KemJep
KOJIJAHBUIATBIH ~ JKEepIe  OHIIpic  TEXHOJOTWSACHIH  KaTaH  CaKTaUTHIHABIFBIH, OHAAa  Maj
OopmakpUTaHFaHHAaH KeifiH Tipi cammarbl 420-450 kr »xoHe omaH »xofapbl 14 aifmbIK JKackIHIA
AIIBIHATBIHIBIFBIH KopceTei [25].

KopsiThinabLIaii Kenetin Ooyicak, MangapAblH OHIMIUIITHIH >KOFapbl OOMybl eH OipiHI
JKYPTI3iJeTIH BETCPUHAPHUSIIBIK CAHUTAPUSIIBIK-THTUCHANBIK IC TIapagapablH TYPHIC JKOJIFa KOUBLTYBI
JKOHE KYpri3iinyiHne Tikemed OaiinmansicThl. Kanmai qa Oip mapaHsl TyphIC OpBIHIAIMAaFaH KaFaaia,
OHBIH THUTI3€p 3USIHBI MCH IIBIFBIHBI OpacaH 30p 0O0Jybl MYMKIH.

3eprrenren  «lllama6ait» JKIIC-meri GROWSAFE xyifeciH 3eprrey OapbIChIHAa Mal
Kopanapbl ~ OapliblK BETCPUHAPHUSUIBIK-CAHUTAPUSIIBIK THIHCHAIBIK TajanTapra cail calbIHFaHBIH
afiTyra OoJapl.

9JEBUETTEP TI3IMI

1 Comsuuk C. B. IlubpoBoil IBONHHUK TEMIICPATYPHO-BIaKHOCTHBIX XapaKTEPHCTHK
MHKpOKIMMara >kuBoTHOBomueckux 3manuii / C.B. Consuuk, B.B. Comstauk // YueHble 3amucKu
yupexnaeHust oOpasoBaHus ButeOckas opaeHa 3HaK 1odeTa TOCYJapCTBEHHas —aKaJIeMus
BeTepuHapHoi Menuiunbl. — 2022, — T.58. —Ne 1. — C. 73.

2 Isamuenko B.C. T'mruena comepskanusi kpymHoro poraroro ckora / B.C. IllBaguenko, H.B.
MBanoBa // AxTyanbHble BOIIPOCHI COBPEMEHHOH HAyKH: TEOpPHs, METOMOJOTHs, MPAKTHKA,
nHHOBaTHKa | COOpHUK HAay4HBIX cTareil mo MatepuaiaM V MexayHapoaHONH HaydYHO-TIPAaKTHYECKOM
koH(epeHuuu, Yda, 27 anpens 2021 roga. — Yda: OOmecTBO ¢ OrpaHUYCHHOW OTBETCTBEHHOCTHIO
"Hayuno-u3narenbckuii ueHTp "BectHuk Haykun'", - 2021. — C. 75.

3 Falk A.C., Weary D.M., Winckler C., von Keyserlingk M.A.G. Preference for pasture versus
freestall housing by dairy cattle when stall availability indoors is reduced // Journal of Dairy Science.
—2012. V.95, Iss. 11, - P. 64009.

4 Gieseke D., Lambertz C., Gauly M. Effects of cubicle characteristics on animal welfare
indicators in dairy cattle // Animal — 2020. V. 14, Iss. 9, - P. 1934.

5 CymxoBa M.A. Crporanosa W.A., Jledmep T.®. TexHONOTHss KOPMIICHHS OBIKOB-
HPOU3BOIUTENCH 1 BeTeprHApHBIA KOHTpOIb // Bectauk Kpac['AY. — 2019. — Ne 9(150).— C. 84-85.

6 TI'nmagkoa A.Jl. Jlesundekuus KuBoTHOBOAYeCKUX momemenuii / Tnagkosa A.Jl., Caiiko
C.I". // Mononexs u Hayka. — 2021. — Ne 10.

7 Jlo6os A. C. BerepuHapHO-CaHUTAPHBIE MEPOIIPHUSATHS B MECTaX COJCPIKAHUS KMBOTHBIX U
TIEPBUYHOM mepepaboTKu MpoayKToB *xkuBoTHOBOACTBA / JIo6oB A.C., CemenoBa H.H. // Monozaexs u
Hayka. — 2018. — Ne 4. — C. 36.

8 Nigel B. Cook. Assessment of cattle welfare: Common animal-based measures// In
Woodhead Publishing Series in Food Science, Technology and Nutrition. 2018, - P. 27.

9 Grandin T.. Evaluation of the welfare of cattle housed in outdoor feedlot pens// Veterinary
and animal science. — 2016. — P. 23.

161


https://www.sciencedirect.com/science/article/pii/S0022030212006467#!
https://www.sciencedirect.com/science/article/pii/S0022030212006467#!
https://www.sciencedirect.com/science/article/pii/S0022030212006467#!
https://www.sciencedirect.com/science/article/pii/S0022030212006467#!
https://www.sciencedirect.com/journal/journal-of-dairy-science
https://www.sciencedirect.com/journal/journal-of-dairy-science/vol/95/issue/11
https://www.sciencedirect.com/science/article/pii/S1751731120000609#!
https://www.sciencedirect.com/science/article/pii/S1751731120000609#!
https://www.sciencedirect.com/science/article/pii/S1751731120000609#!
https://www.sciencedirect.com/journal/animal
https://www.sciencedirect.com/journal/animal/vol/14/issue/9

Berepurapus F. bl/IbIMAaPbl

10 Awngpeesa O.H., Mennosa B.B., Xopommnosa T.H., Xapukos A.JO. HayuHble OCHOBBI
OIITUMU3AIINH YCJIOBHI;'I COACPpIKaHUA CEIbCKOXO3SIMCTBEHHBIX >KMBOTHBIX U IITUIBI // Haqumﬁ
KypHai MoJofbIx yueHbix. — 2020. — Ne 3(20). — C. 23.

11 Xiong Y.; Meng, Q.; Gao, J.; Tang, X.; Zhang, H. Effects of relative humidity on animal
health and welfare. J. Integr. Agric. 2017, 16, 1653-1658.

12 Shahzad K.; Sultan, M.; Bilal, M.; Ashraf, H.; Farooq, M.; Miyazaki, T.; Sajjad, U.; Ali, L.;
Hussain, M.l. Experiments on Energy-Efficient Evaporative Cooling Systems for Poultry Farm
Application in Multan (Pakistan). Sustainability 2021, 13, 2836.

13 Kenny D.A., Fitzsimons C., Waters S.M., McGee M., Invited review: Improving feed
efficiency of beef cattle — the current state of the art and future challenges, Animal, Volume 12, Issue
9, 2018, Pages 1815-1826.

14 Davina L. Hill, Eileen Wall, Weather influences feed intake and feed efficiency in a
temperate climate, Journal of Dairy Science, Volume 100, Issue 3, 2017, Pages 2240-2257.

15 McGee M., Lenehan C., Crosson P., O'Riordan E.G., Kelly A.K., Moran L., Moloney A.P..
Performance, meat quality, profitability, and greenhouse gas emissions of suckler bulls from pasture-
based compared to an indoor high-concentrate weanling-to-beef finishing system// Agricultural
Systems. —2022. V. 198. — P.103.

16 Blanco-Penedo, I., Ouweltjes, W., Ofner-Schrock, E., Briigemann, K., & Emanuelson, U. (2020).
Symposium review: Animal welfare in free-walk systems in Europe. Journal of dairy science, 103 (6).
- P. 5773.

17 Falk A. C., Weary, D. M., Winckler, C., & von Keyserlingk, M. A. (2012). Preference for
pasture versus freestall housing by dairy cattle when stall availability indoors
is reduced. Journal of dairy science, 95(11). -P. 6409

18 TIlerbko B.I'., Paxumxanosa W.A., Xpucruanosckas M.A., Kysemun A.B. I'pymnmnosbie
ABTOIIOUJIKU JJIs1 yCHOBI/Iﬁ XOJIOAHOTO KJIMMaTa IpW BLITYJIBHOM COJACPKaHUW KPYIIHOI'O poraTtoro
ckora// V3Bectusi OpeHOyprckoro rocy1apcTBEHHOTo arpapuoro yuusepcurera. — 2021, — Ne 1(87). —
C.115

19 IlIBamuenko B. C. T'uruena conepxanust kpymnHoro poraroro ckora / B. C. IlIsaguenko, H.
B. HBanoBa // AxTyaibHBIE BOIPOCHI COBPEMCHHON HAyKH: TEOPHsS, METOMOJIOTHS, NPAKTHKA,
nHHOBaTHKa | COOpPHUK Hay4yHBIX cTaTei mo MaTepuaiaM V MexIyHapoAHOW HayyHO-TIPaKTHYECKON
koH(epeHuuu, Yda, 27 anpens 2021 roxga. — Yda: OOmecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
"Hayuno-u3narensckuii ueHTp "Bectauk Haykun'", 2021. — C. 75

20 TromesuB - 3aJ10T 310pOBbs BAIIEr0 MOroJI0Bbs // DPdeKTHBHOE KUBOTHOBOACTBO. — 2017.
—Ne 1(131). - C. 42

21 MatBeeBa A. A. 'urueHa KOPMOB M KOPMJIEHHS CEbCKOXO3SHCTBEHHBIX JKUBOTHBIX / A. A.
Marseesa, H. JI. Jlonaea // Mononexs u Hayka. — 2020. — Ne 5. — C. 36.

22 Hcnonb30BaHUE KOPMOBBIX JOOABOK OTEYECTBEHHOIO IIPOM3BOACTBA B KOPMIIEHUH OBIUKOB /
I'.E. YckoB, A.B. Ilomanosa, H.U. [ly6ouna, A.A. baiicakamos // Bectauk Kypramckoit TCXA. —
2021. — Ne 1(37). - C. 39

23 Canpuukos JI. U. BiusiHue ycaoBuii coepikanusi Ha STOJIOTHIO M MPOAYKTHBHOCTh OBIYKOB
npu otkopme [/ JLU. Camsuumkos, JL.U. Kubkamo // Bectnuk Kypckoit rocymapcTBeHHOM
celbCKoXo3giicTBeHHoN akagemun. — 2018. — Ne 5. — C. 104

REFERENCES

1 Solyanik S.V. Cifrovoj dvojnik temperaturno-vlazhnostnyh harakteristik mikroklimata
zhivotnovodcheskih zdanij / S. V. Solyanik, V. V. Solyanik // Uchenye zapiski uchrezhdeniya
obrazovaniya Vitebskaya ordena Znak pocheta gosudarstvennaya akademiya veterinarnoj mediciny. —
2022. - T.58.—Ne 1. —S. 73.

2 Svadchenko V.S. Gigiena soderzhaniya krupnogo rogatogo skota / V.S. SHvadchenko,
N.V. lvanova // Aktual'nye voprosy sovremennoj nauki: teoriya, metodologiya, praktika, innovatika :
Sbornik nauchnyh statej po materialam V Mezhdunarodnoj nauchno-prakticheskoj konferencii, Ufa,

162


https://www.sciencedirect.com/journal/agricultural-systems
https://www.sciencedirect.com/journal/agricultural-systems

ISSN 2305-9397. FbiibiM xxoHe 6inim. 2022. N2 4-1 (69)

27 aprelya 2021 goda. — Ufa: Obshchestvo s ogranichennoj otvetstvennost'yu "Nauchno-izdatel'skij
centr "Vestnik nauki”, - 2021. — S. 75.

3 Falk A.C., Weary D.M., Winckler C., von Keyserlingk M.A.G. Preference for pasture
versus freestall housing by dairy cattle when stall availability indoors is reduced // Journal of Dairy
Science. — 2012. V. 95., Iss. 11, - P. 6409.

4 Gieseke D., Lambertz C., Gauly M. Effects of cubicle characteristics on animal welfare
indicators in dairy cattle // Animal — 2020. V. 14, Iss. 9, - P. 1934.

5 Sushkova M.A., Stroganova |.YA., Lefler T.F. Tekhnologiya kormleniya bykov-
proizvoditelej i veterinarnyj kontrol' // Vestnik KrasGAU. — 2019. — Ne 9(150). — S. 84-85.

6 Gladkova A. D. Dezinfekciya zhivotnovodcheskih pomeshchenij / Gladkova A.D., Sajko
S.G. /I Molodezh' i nauka. — 2021. — Ne 10.

7 Lobov A. S. Veterinarno-sanitarnye meropriyatiya v mestah soderzhaniya zhivotnyh i
pervichnoj pererabotki produktov zhivotnovodstva / Lobov A.S., Semenova N.N. // Molodezh' i
nauka. — 2018. — Ne 4. — S. 36.

8 Nigel B. Cook. Assessment of cattle welfare: Common animal-based measures// In
Woodhead Publishing Series in Food Science, Technology and Nutrition. 2018, - P. 27.

9 Grandin T.. Evaluation of the welfare of cattle housed in outdoor feedlot pens //Veterinary
and animal science. — 2016. — P. 23.

10 Andreeva O.N., Mednova V.V., Horoshilova T.l., ZHarikov A.YU. Nauchnye osnovy
optimizacii uslovij soderzhaniya sel'skohozyajstvennyh zhivotnyh i pticy // Nauchnyj zhurnal
molodyh uchenyh. — 2020. — Ne 3(20). - S. 23.

11 Xiong Y.; Meng, Q.; Gao, J.; Tang, X.; Zhang, H. Effects of relative humidity on animal
health and welfare. J. Integr. Agric. 2017, 16, 1653-1658.

12 Shahzad K.; Sultan, M.; Bilal, M.; Ashraf, H.; Farooq, M.; Miyazaki, T.; Sajjad, U.; Ali, |;
Hussain, M.l. Experiments on Energy-Efficient Evaporative Cooling Systems for Poultry Farm
Application in Multan (Pakistan). Sustainability 2021, 13, 2836.

13 Kenny D.A., Fitzsimons C., Waters S.M., McGee M., Invited review: Improving feed
efficiency of beef cattle — the current state of the art and future challenges, Animal, VVolume 12, Issue
9, 2018, Pages 1815-1826.

14 Davina L. Hill, Eileen Wall, Weather influences feed intake and feed efficiency in a
temperate climate, Journal of Dairy Science, Volume 100, Issue 3, 2017, Pages 2240-2257.

15 McGee M., Lenehan S., Crosson R., O'Riordan E.G., Kelly A.K., Moran L., Moloney A.P..
Performance, meat quality, profitability, and greenhouse gas emissions of suckler bulls from pasture-
based compared to an indoor high-concentrate weanling-to-beef finishing system// Agricultural
Systems. —2022. V. 198. — P.103.

16 Blanco-Penedo 1., Ouweltjes, W., Ofner-Schrock, E., Briigemann, K., & Emanuelson, U.
(2020). Symposium review: Animal welfare in free-walk systems in Europe. Journal of dairy science,
103 (6). - P. 5773.

17 Falk A.C., Weary D.M., Winckler C., & von Keyserlingk, M.A. (2012). Preference for
pasture versus freestall housing by dairy cattle when stall availability indoors is reduced. Journal of
dairy science, 95(11). -P. 6409

18 Pet'ko V.G., Rahimzhanova I.A., Hristianovskaya M.A., Kuz'min A.V. Gruppovye
avtopoilki dlya uslovij holodnogo Kklimata pri vygul'nom soderzhanii krupnogo rogatogo skota//
Izvestiya Orenburgskogo gosudarstvennogo agrarnogo universiteta. — 2021. — Ne 1(87). — S. 115

19 Shvadchenko V.S. Gigiena soderzhaniya krupnogo rogatogo skota / V.S. SHvadchenko,
N.V. lvanova // Aktual'nye voprosy sovremennoj nauki: teoriya, metodologiya, praktika, innovatika :
Sbornik nauchnyh statej po materialam VV Mezhdunarodnoj nauchno-prakticheskoj konferencii, Ufa,
27 aprelya 2021 goda. — Ufa: Obshchestvo s ogranichennoj otvetstvennost'yu "Nauchno-izdatel'skij
centr "Vestnik nauki”, 2021. — S. 75

20 Glyudeziv - zalog zdorov'ya vashego pogolov'ya // Effektivnoe zhivotnovodstvo. — 2017. —
Ne 1(131). - S. 42

163



Berepurapus F. bl/IbIMAaPbl

21 Matveeva A. A. Gigiena kormov i kormleniya sel'skohozyajstvennyh zhivotnyh / A. A.
Matveeva, N. L. Lopaeva // Molodezh' i nauka. — 2020. — Ne 5. — S. 36.

22 Ispol‘zovanie kormovyh dobavok otechestvennogo proizvodstva v kormlenii bychkov / G.
E. Uskov A. V. Copanova N. I. Shubina A. A. Bajsakalov // Vestnik Kurganskoj GSKHA. — 2021. —
Ne 1(37).—S. 39

23 Salnikov L. 1. Vliyanie uslovij soderzhaniya na etologiyu i produktivnost' bychkov pri
otkorme / L.I. Salnikov L. I. Kibkalo // Vestnik Kurskoj gosudarstvennoj sel'skohozyajstvennoj
akademii. — 2018. — Ne 5. — S. 104

PE3IOME

B crarbe roBopurcs, uro B TOO «Illamabaii» co3mana kanaznckas cuctema GrowSafe, tak kak
BEETCSI pa3BEICHUE Ka3axCKoi OenorosoBoil moponsl MsCHOro HampasieHus. IlosTtomy omHum u3
aKTyaJlbHBIX BONPOCOB B HCIIOJNIB30BaHMM KaHaackoi cucrembl GrowSafe siisiercst mpoekt
IIOMEIEHNE [UI1 JXUBOTHBIX, €€ COOTBETCTBHE CaHMTapHbIM TpeOoBaHusAM. lloTomy d4TO mpH
COJCPKAHUH JKUBOTHBIX B IIOMEILEHHSX, HE COOTBETCTBYIOIIMX 300TMI'MEHUYECKUM CTAaHAApTaM, MX
NPOAYKTUBHOCTh M BBIHOCIHMBOCTH CHIDKAIOTCS, MOTYT TPUBECTH K MAacCOBBIM 3a00JICBaHUSIM,
MI03TOMY IIPOEKTHUPOBAHUE, CTPOUTEIBCTBO M 3KCILUTyaTalisl HOMEIEHUH B )KUBOTHOBOJICTBE JOJIKHBI
OCHOBBIBaTbCS HE TOJBKO HAa TEXHUYECKHX, HO M Ha OMOJIOTMYECKUX M 300TUTMEHHYECKHX
TpeOoBaHMAX. [loMenneHus I coAep KaHus )KMBOTHBIX JIOJDKHBI OBITh YOOHBIMU JIJIS pa3MEIICHUS,
KOpPMJICHUS, TIOJIMBA U Co/iepKaHus KUBOTHBIX. [Ipoekt konromaM B TOO "lllama6aii" moctpoeH B
COOTBETCTBHHU CO BCEMU CAHUTAPHO-TUTMEHUIECKUMHU TPEOOBAHUSIMH.

IIpexxme Bcero, mepen mnoakmodeHneM Kk cucteme GrowSafe mnpoxomur 10-14  muei
aganrtanuy, mocie dero Ha 40-49 nHelt mpoBoauTCs TecToBast paboTa ¢ TOIKIIOYEHNEM 3TOH CHCTEMBIL.
Cucrema GrowSafe ucrnosnb3yercst 1uist onpeesieHus: KoJIudecTBa He motpediaeHHbx kKopmMos (TAM) u
3HAYCHUH WHIEKCa MOPOJHOH LEHHOCTH, KpOME TOT0, YTO MO3BOJISIET KOHTPOJHPOBATH paszMep
KOPMOB JUTSI JKABOTHBIX, MPHPOCT JKWBOW Macchl. i mccmemoBanuss TAM coOmparoT CXOmHbBIE
TPYMIIB )XUBOTHBIX IO MOJTY, IOPOAE, pa3MepaM, OT OAHOJIETHUX KUBOTHBIX. MaKkcUMasibHas pa3HULA
B BO3pacTe MEX/y KUBOTHBIMH JIOJDKHA COCTaBJIATh 10 90 mHen.
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VETERINARY AND SANITARY EVALUATION OF CHICKEN MEAT WHEN USING
FEED MINERAL CONCENTRATE "NATURAL ZEOLITE" IN THE DIET

ANNOTATION
This article studied quality indicators of chicken meat when using feed mineral concentrate
«Natural Zeolite» in their diet. The purpose of study is to give a veterinary and sanitary assessment of
chicken meat when adding «Natural Zeolite» to diet. The research work was conducted on 120 one-
day-old female Ross 90 chickens owned by the Chicken Ryaba poultry meat factory in 2021-2022
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years. The zeolite used in this experiment contains at least 81% clinoptilolite. It also contains 62%
Si02, 16% Al203, 5.45% Fe203 and 5.12% CaO, 2.30% MgO, 2.62% K20 and 2.03% NaO (Table
2). Organoleptic examination revealed that carcasses of 10, 20 and 30-day-old chickens raised with
feed additive had no foreign smell, the appearance of the carcass did not change in comparison with
the carcasses of the control group. The color is pale pink, slightly moist, did not leave wet spots on the
filter paper. When cooking meat, the soup turned out to be transparent, fragrant, and pleasantly
smelling. The pH content of chicken meat in the research group was 5.8-6.0, which corresponded to
the pH of ripe, raw meat. The activity of peroxidase in the muscles of experimental and control
chickens was the same. No ammonia and ammonium salts were found in the studied samples of
poultry meat of the control and experimental groups. The content of amino-ammiac nitrogen in
muscles of the studied chickens was 1.07 - 1.11 mg. The number of mesophilic aerobic and facultative
anaerobic microorganisms (NMAFANM) was 6.5x10°-1.0x10*. Pathogens, including salmonella and
listeria monocytogens, were not isolated in 25 g of the product. The nutritional value of meat in 100 g
of the product was 132.6 kcal in 10-day chicken meat; 137.9 kcal in 20-day chicken meat; 143.1 kcal
in 30-day chicken meat.

Key words: feed additives; veterinary-sanitary evaluation; chicken meat; mineral concentrate
«Natural Zeolitex; diet; microbiological research; physico-chemical research

Introduction. Improving the well-being of people is closely related to improving the food
supply of the population. An important role in the growth of food production belongs to poultry
farming as the most intensive branch of animal husbandry. Poultry farming in our country is
characterized by increasing requirements for the quantitative growth of products, improving their
quality and reducing cost [1].

Today, modern management of industrial poultry farming has reached a qualitatively new
level. Both all over the world and in our country, targeted breeding work is being carried out to build
capacity in the direction of meat and eggs. Poultry has the greatest effect of converting vegetable
protein into an animal, which compares favorably with cattle and pigs in this indicator. Possessing
unique qualities of self-sufficiency, the bird impresses with its very high intensity. When producing a
kilogram of egg mass or broiler meat, the feed conversion is less than two units, from 4 to 5 kg is
required for the production of one kilogram of pork, from 7 to 10 kg of feed is required for the
production of beef [2-3].

Poultry meat is considered one of the most popular and widespread food products [4]. Modern,
intensive production of poultry products has made it possible to obtain a phenomenal profit due to the
efficient and economical production of high-quality and safe meat, eggs and biological products [5].
Poultry meat production continues to grow worldwide.

Experts expect that in less than ten years chicken will become the main source of protein for
consumers. Statistics show that this also applies to our country. For 4 months of 2022, 139.9 thousand
tons of cattle meat were sold on the domestic market. This is 3.2% or 4.6 thousand tons less than in the
same period of 2021. Biologically active food additives are concentrates of natural or biologically
active substances identical to natural ones (including essential food substances) intended for direct
intake or inclusion in the composition of food products. Rational use of biologically active additives
provides a unique opportunity to purposefully influence the most damaged joint of metabolic
processes by correcting the metabolic connection. At the same time, the profitability of livestock
production increases [2, 6].

Trace elements are introduced into the feed in the form of premixes. In most cases, seven trace
elements are used-cobalt, copper, iron, iodine, manganese, zinc and selenium. Of the trace elements,
calcium, phosphorus, potassium, sodium, chlorine, magnesium and sulfur are very important in animal
feeding. The possibility of biological use of the organism plays a decisive role in the choice of sources
of trace elements. Sources of trace elements can be organic and inorganic. The most well-known of
them are products called chelated bonds of trace elements with an amino acid or protein molecule [7-
8].
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An important source of minerals is plant food. However, their composition varies depending
on the level of agricultural technology for growing fodder crops, biochemical crops, etc. in recent
years, natural minerals-limestone, clay, phosphates, flakes, kudurites, etc. have been used as fertilizers
for animals. Natural clays and clay substances are divided depending on the composition, physical
nature, crystal structure into bentonites, kudurites, coalites, attapulgites, ascangelites, vermiculites,
diatomites, zeolites, silicates. The chemical composition of natural mineral additives depends on the type
of mineral and the deposit [9-10].

Natural zeolite contains up to 40 macro- and microelements, each of which is vital for
agricultural animals and poultry, they are usually lacking in feed. In nature, animals and birds
themselves find and consume zeolites in the quantities they need. The recommended amount of
zeolites as a mineral supplement contributes to an increase in the average daily weight gain, an
increase in egg production, a reduction in feed costs per unit of production, a decrease in waste of
young animals, and an extension and increase in the reproductive functions of animals and birds. All
this turned out to be possible due to the sorption and cation-exchange properties, which consist in the
removal of ammonia nitrogen, heavy metals, toxins from the body, and the assimilation of the
necessary elements by the body. The main parameter that determines the possibility of using zeolites
in the production of animal feed and premixes is the content of clinoptilolite, the main zeolite mineral,
and an increased content of sodium, potassium and calcium [11-13].

The organization of full-fledged feeding of animals is possible provided that all nutrients,
including minerals, are provided in the diet in an optimal amount and ratio. Minerals that affect
energy, nitrogen, carbohydrate and lipid metabolism play an important and diverse role in the body of
animals and birds; they are the structural material of organs and tissues; they are part of organic
substances; they support the protective functions of the body processes of neutralizing toxic
substances. Minerals make up about 5% of body weight, most of which provide the following
mechanisms: activity of the immune system. Trace elements are important components of metal
enzymes that are involved in the active functioning of cellular functions, and also provide resistance to
the body.There are a lot of works about the influence of zeolites for growth and productivity of
animals, birds and fish. Paritova A.Yu. and co-authors presented the results of the impact of zeolites
on fish. [9-14].

Zbigniew Grundzki studied the effect of various levels of Transcarpathian zeolite
(clinoptilolite) on individual parameters of the immune response in chickens by assessing the
concentrations of acute phase proteins haptoglobin, C-reactive protein (CRP), serum amyloid A,
transferrin and alpha-1-acid glycoprotein, as well as cytokines tumor necrosis factor-o (TNF-a),
interferon-y (IFN-y), IL-2 and IL-10 in blood serum and liver tissues of chickens.The study was
conducted on 450 one-day-old male Ross 308 chickens. The results of immunological tests suggest
that for long-term maintenance of homeostasis in chickens, the addition of 2% zeolite as a feed
additive is most beneficial. The results indicate that 3% clinoptilolite induce production of Thl pro-
inflammatory cytokines, increasing the synthesis of IL-2, IFN-y, and TNF-a. A high concentration of
IL-10 after zeolite application in combination with a high concentration of IL-2, TNF-a and IFN-y
indicates a decrease in the intensity of inflammatory processes, an increase in the humoral immune
response and a simultaneous inhibition of the production of Thil-type cytokines. The increase of CRP
concentration in conjunction with high concentrations of pro- and anti-inflammatory cytokines in the
birds from the group receiving 3% clinoptilolite demonstrates indicates that it can influence the
development of local inflammatory processes and enhance immune regulation in birds. The research
has shown that clinoptilolite influences on an increase in birds' resistance to infection, as confirmed by
clinical observations and anatomopathological examination and by the increase in the synthesis of
acute phase proteins with immunoregulatory properties [15].

The Institute of Experimental Veterinary Medicine of Siberia and the Far East conducted
experiments on adult birds of the egg direction, including 5% and 10% of zeolite Bundles of various
deposits in the general diet. Studies have shown that the hematological parameters in experimental and
control animals were within the physiological norm. No pathological abnormalities were found[16].
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The purpose of the work is to give a veterinary and sanitary assessment of chicken meat when
zeolite feed additives are added to the diet.

Materials and methods. The research work was conducted on 120 one-day-old female Ross
90 chickens owned by the Kurochka Ryaba poultry meat factory (Figure 1) in 2021-2022 years. The
experimental chickens were kept indoors on the floor with controlled temperature and humidity. 90
chickens at the age of 1 day were taken as material for the study. Approximately 2% of the feed
mineral concentrate “Natural Zeolite” of the total volume of the feed was added to the poultry feed. As
a mineral additive, a mixture was obtained, consisting of Ca, Mg and other minerals.

e

Figure 1 — Kurochka Ryaba poultry meat factory’s feed mill

In the process of poultry rearing, a mineral supplement of about 2% of the total amount of feed
supplied was added to the feed ration of chickens. A total of 31 research samples were taken for the
study.

Chickens were weighed and randomly divided into groups of 30 chickens in each group. All
groups were equipped with teat drinkers and feeders, the height of which was constantly adjusted
according to the age of the chicks. All groups of chickens were in the same room with electric lighting
24 hours a day until the 10th day of the experiment and 16 hours a day from the 10th to the 30th day
of the experiment, according to the lighting scheme for chickens raised on a farm at the Ryaba chicken
farm.

As research materials, poultry meat was obtained from the slaughterhouse of the Chicken
Ryaba poultry meat factory at Capital Projects LTD LLP.

Sampling of selected samples. Sampling methods and preparation for microbiological studies
were carried out in accordance with ST 7702.2.0-95-poultry meat, offal and semi-finished products
from poultry meat. The experiment was completed when the chicks reached 30 days of age. Every 10
day we measure the chickens and pay attention to the veterinary-sanitary parameters of slaughtered
chicken carcasses.

The chemical composition of the feed additive «Natural zeolite» was determined in the
laboratory of the Ambar feed plant in Haifa region (Israel). To determine the content of impurity
elements, the method of X-ray spectral fluorescence analysis was used. The content of calcium,
mapsha, iron, zinc, potassium ions. sodium, ammonium was carried out by the methods of
polarography, photometry, atomic absorption. The technological characteristics of the zeolite were
determined according to the methods accepted in the industry.

Research results. Before we started experiments on feeding chickens with zeolites, we
studied the chemical composition of the main feed and the zeolite feed additive, which was added to
the diet of chickens. Table 1 below shows the percentages of nutrients of feed mixtures.

As you can see in figure 2 zeolites generally have complicated relief microsurface formed at
microcrystals and units represented in the majority of cases the finemass. Aggregates of microcrystals
are concentrated in micro geods and microcracks located in the breed are relatively evenly distributed
[16].

At the end of the breeding period, a 30-day slaughter of poultry used in the experiment at the
Chicken Ryaba poultry meat factory at Capital Projects LTD LLP.
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Table 1 - Composition of feed mixtures (%) and content of main nutrients (g/kg)

Nutrients %
Protein 21

Fat 5

Energy (Kcal/kg) 3100

Crude cellulose 5
P 0,7

Ca 1

Ash 6

The feed additive that was used in this experiment contains at least 81% clinoptilolite as the
active substance at a moisture level of no more than 6%. It also contains 62% SiO2, 16% AI203,
5.45% Fe203 and 5.12% Ca0, 2.30% MgO, 2.62% K20 and 2.03% NaO (Table 2). The particle size
ranges from 0.2-0.5 mm.

Table 2 — Chemical composition of feed mineral concentrate ‘“Natural Zeolite”

Components Natural zeolite wt.%
SiO; 62
Al,O3 16
TiO, 0.17
Fe,O4 5.45
FeO 0.59
CaO 5.12
MgO 2.30
MnO 0.15
Na,O 2.03
K,0 2.62
P20s 0.12

Figure 2 — Electronic photo of clinoptilolite crystals. Magnification x 250

Pre-slaughter and post-slaughter veterinary and sanitary control did not reveal any visible
pathological changes in the carcasses and internal organs of the bird, the degree of bleeding was good.
Veterinary and sanitary assessment of internal organs showed that all internal organs of the studied
birds are normal and without visible pathological changes.

Carcasses of 10,20 and 30-day-old chickens raised with a mineral feed additive had no foreign
smell, the appearance of the carcass, adipose tissue, serous membranes of the thoracic-abdominal
cavity did not change in comparison with the carcasses of the control group. The color is pale pink,
slightly moist, did not leave wet spots on the filter paper. When cooking meat, the soup turned out to
be transparent, fragrant, and pleasantly smelling. Oil accumulates on the face in the form of large
drops. The results are presented in table 3.
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Table 3 — Organoleptic parameters of the studied chicken meat

The name of the
indicator

10-day-old bird

20-day-old bird

30-day-old bird

Meat color

Pale yellow with a pink
tinge, yellowish-gray with
a pink tinge on low-fat
carcasses;

Pale yellow with a pink
tinge,  yellowish-gray
with a pink tinge on
low-fat carcasses;

Pale yellow with a pink
tinge,  yellowish-gray
with a pink tinge on
low-fat carcasses;

Consistency

The muscles are dense,
elastic, when pressed with
a finger, they quickly fell
into place

The muscles are dense,
elastic, when pressed
with a finger, they
quickly fell into place

The muscles are dense,
elastic, when pressed
with a finger, they
quickly fell into place

poultry meat

poultry meat

Transparency Transparent and has a | Transparent and has a | Transparent and has a
and smell of | pleasant smell pleasant smell pleasant smell

broth

Smell It is typical for fresh It is typical for fresh It is typical for fresh

poultry meat

An important indicator of meat quality is the pH of the meat extract, since the concentration of
hydrogen ions in meat depends on the glycogen content in the muscles at the time of slaughter and,
therefore, is a derivative of the physiological state of the bird before slaughter. The pH content of
chicken meat in the research group was 5.8-6.0, which corresponded to the pH of ripe raw meat.

The activity of peroxidase in the muscles of experimental and control chickens was the same.

The accumulation of amino acids and ammonia in muscle tissue is a constant and
characteristic sign of a decrease in the quality of meat

No ammonia and ammonium salts were found in the studied samples of poultry meat of the
control and experimental groups. The content of aminammiacic nitrogen in the muscles of the studied
chickens was 1.07 - 1.11 mg.

The results were obtained within the hygienic standard for determining the number of
mesophilic aerobic and facultative anaerobic microorganisms (NMAFAnM) by sowing in agar
medium (6,5x10°-1,0x10%), this showed the high sanitary quality of the meat of the studied birds
(Figure 3).

Figure 3 — Bacterioscopy of smears of chicken meat

Salmonella can infect poultry in various ways, from the farm to the market. Salmonella can be
present in bird feathers from the gastrointestinal tract of a bird. In addition, during various
technological operations (such as cutting, cutting, grinding and mixing), organisms can contaminate
the surface of meat [9].

Pathogens, including salmonella and listeria monocytogens, were not isolated in 25 g of the
product, which corresponded to the sanitary and hygienic requirements of food products.
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When calculating the amount of 100 g of volatile fatty acids according to the formula X = ((Y-
Y0) K*5.61*100)/ M in the studied chicken meat, the average was 3.676 +0.01 (Table 4).

Studies have shown that meat obtained from the carcass of birds receiving mineral feed
additives together with feed, the chemical composition is similar to the control products.

Table 4 — Physico-chemical parameters of chicken meat

Indicators Study group
10-day-old bird 20-day-old bird 30-day-old bird
pH 5,75 5,86 5,88

Peroxidase enzyme Active Active Active

Amino-ammonia nitrogen 1,07+0,1 1,09+0,04 1,1+0,06
The content of ammonia and - - -
ammonium salts
Volatile fatty acids 3,57+0,01 3,55+ 0,01 3,90 +0,01

The protein content in poultry muscles exceeded the control values by 1.4%; in 20-day
chicken meat - by 0.2%, respectively; in 30-day chicken - by 0.5%.

The mass fraction of fat was 1.9% less than in 10-day chicken meat, respectively; 1.3% less
than in 20-day chicken; 1.1% less than in 30-day chicken meat.

The nutritional value of meat in 100 g of the product was 132.6 kcal in 10-day chicken meat;
137.9 kcal in 20-day chicken meat; 143.1 kcal in 30-day chicken meat. In the control group, these
indicators were 130.4 kcal; 136.7 kcal and 143.0 kcal, respectively. The results are relatively shown in
figure 4.

Discussion. There is interest in using natural minerals with adsorption properties as a feed
additive for animals and chickens and having a universal pharmacological effect (Semenenko et al.,
2020). Among the most popular examples of these minerals are zeolites used as feed additives to
stimulate the growth of birds (Tang et al., 2018).
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Figure 4 — Relative nutritional value of the studied chicken meat

Many works describe the effect of zeolite on growth rates, the immune system, but there is
little information on the effect of aluminosilicates on the quality of poultry meat. In an initial study on
minerals, Banashak et al. (2020) found that the use of zeolite was associated with good meat quality.
They suggested the need for further research to determine the appropriate doses of natural additives in
feed. Zhou et al. (2014) demonstrated that 2% zeolite and attapulgite (1:1) feed intake improved body
weight gain and feed intake, which was also found in our study or in experiments with 2% zeolite
inclusion . Miroslav Banashak et al. proved that the addition of zeolite to the feed has a positive effect
on growth rates, carcass characteristics and meat quality. The addition of halloysite and zeolite (25:75)
at 0.5-2% to broiler chicken feed could improve feed digestibility as evidenced by higher body weight
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and weight gain as well as overall muscle mass, best results were obtained in the group of birds, where
0.475 kg/m2 of halloysite and zeolite were added to the wheat litter.

Conclusion

Based on the above results, it can be seen that chicken meat grown with mineral feed additives
as part of the diet, in accordance with the "Rules for the veterinary examination of slaughter animals
and the veterinary and sanitary examination of meat and meat products™ chicken meat for 10, 20 and
30 days recognized as suitable for further use in food.
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TYHUIH

by makanana «TaOuFu 1EONIUT» a3bIKTHIK MUHEPAIbl KOHIICHTPATBHIH TaybIK PAIlMOHBIHIA
naijanaHy Ke3iHJe TayblK ETiHIH camalblK KOpCeTKIITepl 3epTTeNai. 3epTTeyIiH MakcaThl —
palrioHFa «TabuFu MEOTUTT» KOCy Ke3iH/Ie TayblK eTiHe BEeTepHHAPHUIBIK-CAHUTAPUSUIBIK Oara Oepy.
3eprrey kymbichl 2021-2022 sxpuimapsr Chicken Ryaba kyc eri dabpukaceina xapacter 120 6ip
kyHaik Pocc 90 TykeiMIel TaybikTapnaa xyprizuigi. Ockl ToxipuOene KOJMJAaHBUIFAH IIEOJIUTTE KEM
nerenne 81% wxnunonTwionut Oap. Conpaii-ak oHbIH Kypambinaa 62% SiO2, 16% Al203, 5,45%
Fe203 sxome 5,12% CaO, 2,30% MgO, 2,62 K20 xone 2,03% NaO 6ap. OpraHonentukaibk
capanrama skemJik kKocrameH ecipinred 10, 20 sxone 30 KYHIIK TaybIKTapIblH YIIaJapbIHBIH 06TEH
nici OoJIMaraHbIMEH, OaKbUIay TOOBIHBIH VIIAJapbIMEH CalbICThIPFAHIA YIINAHBIH CBIPTKBI TYPI
e3repMereHi aHbIKTanAbl. ETTiH Tyci OO3FBUIT KBI3FBUIT, a3[al BUIFAJAbI, CY3Tl KaFa3blHAa JBIMKBLT
Jakrap KanmelpmaraH. ETTi miciprenme copria MeIfip, XOII HWICTi, WiCi »KaFbIMIBI OOJBIN IIIBIKTHL
3eprrey ToOBIHAA TaywIK eTiHiH pH memmepi 5,8-6,0 OGonabl, Oy mickeH, muki eTTiH pH-Fa colikec
0onmbl. DKCHEpUMEHTTIK JKoHE OaKpUIay TaybIKTAPBIHBIH OYJIIIBIKETTEPIHACTI TMEPOKCUAa3aHbIH
Oencenainmiri Oipmeit Oonmmpl. bakpimay jkoHe ToXipuOe TONTAPHIHBIH KYC €TiHIH 3€pTTelreH
YIriiepiHeH aMMHaK JKOHEe aMMOHMH  Ty3Japbl  TaObUIMaAbl. 3EPTTEIreH  TaybIKTap IbIH
OYJIIIIBIKETTePIHAeT aMUHAMMHAKTBI a30TThIH MeJmepi 1,07 - 1,11 mr Gonasl. Me3oduibai a3po0Thl
*oHe (akynpTaTuBTI aHadpoOTh Mukpoopranmsmuepain (MA®auMC) canbl 6,5%103-1,0x104
Kypazbl. Ko3AbIpFBINITap, COHBIH INIiHAE CalbMOHEIANAp MEH JIMCTepHs MOHOIUTOTreHaepi 25 T
enimzie okmaysianOaran. 100 r eHimueri eTTiH TaraMabIK KYHIbUIBIFI 10 KyHIIK TaysiK eTinge 132,6
kkan 6ob1; 20 kyHaik Tayslk etinae 137,9 kkan; 30 kyHzik TaysiK etinge 143,1 kkair.

PE3IOME

B nanHOH cTaThe M3y4eHbl KaueCTBEHHBIC MOKA3aTeNId MsiCa Kyp MPH HCIIOJIb30BAaHUH B UX
palrioHe KOpMOBOTO MHHEpalbHOro KoHIeHTpara «lleomut HaTypambHbIf». Llenms uccienoBanus -
JlaTh BETEPUHAPHO-CAHUTAPHYIO OIIEHKY KYpPMHOTO Msica mnpu go0OaBieHur B pamuoH «lleosut
HaTypalibHbI». MccnenoBanus nposoauiuch Ha 120 cytounbix mpiistax Poce 90, npuHamiexkamx
nrunedadpuke «Kypuma Psba» B 2021-2022 rr. LleonuT, NCHOIB30BaHHBIN B 3TOM JKCIIEPUMEHTE,
conepxut He MeHee 81% wkmunHonTmionuTa. OH Takke comepxut 62 % SiO,, 16 % Al,Os, 5,45 %
Fe,O3 u 5,12 % CaO, 2,30 % MgO, 2,62 % K,O u 2,03 % NaO (taba. 2). OpraHosientudeckoe
uccienopanre mnokazano, yto Tymkd 10, 20 m 30-gHEBHBIX HBIUIAT, BBIPAIEHHBIX C KOPMOBOM
J00aBKOM, HE MMENH MOCTOPOHHEIO 3amaxa, BHEUTHWH BUJI TYIIKH HE M3MEHWICS 10 CPaBHEHHIO C
TyllaMd KOHTPOJIbHOW Tpynmbl. L[BeT OnemHO-pOo30BBIM, Cilerka BIaKHBIA, Ha (QHUIBTPOBAIBEHON
OyMare MOKpBIX ISTeH He ocTaBui. Ilpu Bapke msca Cym HOJYYHIICSA MPO3PAaYHBIM, apOMaTHBIM,
npusatHO naxuHymmM. Conepxkanne pH KypuHOTo Msca B ONBITHOM Tpymme cocTtasisuio 5,8-6,0, dro
cooTBeTCTBOBaJI0 pH co3pesiiiero, chiporo msica. AKTUBHOCTh MEPOKCHIA3bl B MBIIIIAX OIBITHBIX U
KOHTPOJIBHBIX IIBIIUIAT ObLIAa OJIMHAKOBOW. B HMcciemoBaHHbIX 00pa3iax Mmsca MTUIBI KOHTPOJLHOW U
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OMBITHBIX TPYIIN AMMHAK U COJIM aMMOHHUS He 0OHapykeHbl. CoiepkaHne aMHHAMHAKAIBHOTO a30Ta B
MBIIIIAX MUCCACIOBAaHHBIX HBILIAT cocTapmwio 1,07-1,11 mr. UucieHHOCTs Me30(MUIBHBIX a3POOHBIX U
¢akynpraTUBHBIX MUKpoopranuzMoB (KMA®D®AHM) cocraBuia 6,5% 103-1,0x10% Boz0ymurenu, B Tom
YHCIIe CaTbMOHEIUTBI M JINCTEPHH MOHOIIMTOTEHBI, He ObUTH BbImENeHbl B 25 T mpoaykrta. [Tumesas
nenHocth Msica B 100 r mpomykTa cocraBwia 132,6 kkanm B msce 10-mHeBHO# Kypwuibl, msco 20-
nHeBHOM Kypuibl 137,9 kkam; 143,1 kkan B Msice 30-THEBHOM KypHIIBL.
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METHANE EMISSION FROM CATTLE IN THE REPUBLIC OF KAZAKHSTAN

ANNOTATION

Methane emissions from animals are one of the factors behind the increase in greenhouse
gases that have led to climate change on Earth in recent years. Our study is devoted to an actual
problem — a comparison of methane emissions (greenhouse gases) from cattle, depending on the types
of feeding, regions of Kazakhstan and breeds. The study examines the microbiota of feces from 47
heads of cattle and the microbiota of rumen contents from 6 heads of bulls. The samples were
analyzed using 16S metabarcoding. Particular attention in our studies was paid to the presence and
ratio in the microbial community of methanogenic archaea, which are sources of methane production.
As a result of the research, it was found that the minimum methane emission was found in the
domestic Kazakh white-headed breed. The western region of Kazakhstan differs from other regions in
beta diversity. Therefore, grazing animals affects their microbiota, resulting in reduced methane
emissions.A significant difference in alpha diversity between the variability of the microbiota of cows
from Northern and Southern Kazakhstan and between Northern and Western Kazakhstan indicates that
samples of the Northern region have a more diverse microbiota than other regions. With regard to
breed differences, the Simmental and Holstein breeds have the largest amount of the
Methanobrevibacter genus, and the smallest amount in the Kazakh white-headed breed. Each breed of
cattle contains a different rumen microbiota due to genetic influence.

Key words: cattle, methane, microbiota, 16S metabarcoding, Kazakhstan

Introduction. More than half of the methane in the atmosphere is the result of the extensive
development of agriculture, primarily animal husbandry. Methane leads to a strong greenhouse effect
compared to carbon dioxide: it is able to retain more heat than carbon dioxide. Stomach gas as a result
of improper nutrition and digestion is becoming a serious problem in countries with powerful
agriculture. The main negative effect of the meat production industry is the emission of greenhouse
gases, and as a result, global climate change. By 2030, an increase in temperatures of 1.5 to 2°C is
expected. Kazakhstan is a country with developed animal husbandry, in which the number of cattle is
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increasing every year. Therefore, more methane is emitted every year. To reduce methane emissions,
it is necessary to change the diet of cows [1].

So Uprety D.C., Dhar S., Hongmin D. et al. [2] note that the ratio of concentrates to roughage
in the diet has a significant effect on animal growth performance, rumen fermentation function,
methane emissions, and animal health. As a rule, when the proportion of roughage is higher, cellulose-
decomposing bacteria multiply and acetic acid fermentation prevails in the rumen with the production
of a large volume of hydrogen. As a consequence, the partial pressure of hydrogen rises, which
stimulates the massive multiplication of methane-producing bacteria with an increase in methane
emissions. However, when the proportion of concentrate in the diet increases, the pH in the rumen
decreases, which inhibits the growth of methane-producing bacteria and ciliates, while the production
of propionic acid increases. A number of other authors [3-5] have established that the composition of
organic matter, especially carbohydrates, in the diet of animals, significantly affects the nature and rate
of fermentation, as well as the formation of non-volatile fatty acids and methane. Diets high in starch
stimulate propionate production and reduce methane. As noted above, such diets affect rumen pH and,
consequently, methane production. Diets high in roughage have the opposite effect. The influence of
the composition of the diet on the emission of methane was also established by other scientists [6, 7].
In addition, the quality of fodder has a significant impact on methane emissions. In India, for example,
it was discovered [8] that Holstein cows fed by high-quality diets produce 6-7 times less methane per
1 liter of milk than local breeds, which makes it possible to reduce the total methane emission by 20-
30%.

Another way to reduce the intensity of rumen methanogenesis can be inhibition by stimulating
the formation of alternative products. Thus, acetogenic bacteria (reducing methane) in the large
intestine of some mammals produce acetic acid during the reduction of CO, with the participation of
hydrogen formed during the fermentation of carbohydrates in the large intestine [9]. The enrichment
of animal diets with fats also leads to a decrease in the number of ciliates in the rumen [10, 11] and a
significant decrease in methane production, and the source of fat affects the effectiveness of its action
[12]. It has also been shown that methanogenesis is inhibited when fat is added to the diet. even in the
absence of ciliates [13]. Most probiotics used also affect methane emissions. Thus, when A. oryzae is
added to food, the production of methane in the rumen decreases by 50% [14], which is associated
with a decrease in the ciliate population (by 45%). At the same time, the addition of S. cerevisiae in
vitro to the incubation system leads to a decrease in methane production by only 10%, while the
addition in vivo does not affect it [15].

Understanding the rumen microbiome and its relationship to ruminants is important for
producing quality products, increasing profitability and reducing environmental impact. The
degradation of plant fiber from the hydrolysis of polysaccharides, releasing monomers. Then the
monomers are fermented through acidogenesis, resulting in the production of organic and short-chain
fatty acids. Hydrogen (H,) and carbon dioxide (CO,) are also formed. Most methanogens remove
hydrogen by reducing carbon dioxide to form methane. Methane production maintains a low rumen
hydrogen concentration, allowing methanogens to promote the growth of other bacterial species and
allows for more efficient fermentation [16,17]. If the ruminants do not produce methane, the pH of the
rumen will drop, making the digestion of fiber impossible. It is necessary to select a diet for animals
that would redirect hydrogen to other products, and not to methane.

On the territory of Kazakhstan, studies of the contents of the gastrointestinal tract of cattle
based on next generation sequencing technology are being conducted for the first time. Project
objective - comparison of methane (greenhouse gas) emissions from cattle depending on feeding
types, regions of Kazakhstan and breeds.

Materials and research methods. For analysis, 47 fecal samples were taken rectally from
local and imported cattle breeds inhabiting different geographic regions of the country. Through a
rumen fistula from the middle part of the abdominal sac, rumen content of approximately 500 g was
taken from 6 heads of cattle, before feeding with the developed diet and after a period of adaptation to
the experimental diet. All samples were frozen in liquid nitrogen and kept at -80 © C until DNA
extraction [18]. A generalized sample weighting of 250 mg from feces, 100 mg from solid fraction,
and 100 pl of liquid fraction of rumen contents was taken for genomic DNA isolation.

DNA from the samples was isolated using the PureLinkTM Microbiome DNA Purification Kit
(Invitrogen, USA). The DNA concentration in the samples was determined using a Qubit® 2.0
fluorometer using the Qubit™ dsDNA HS Assay Kit (Life Technologies, USA).To prepare genetic

174



ISSN 2305-9397. FbiibiM xxoHe 6inim. 2022. N2 4-1 (69)

libraries V3-V4, regions of the 16S rRNA gene were amplified using universal bacterial primers with

the addition of [llumina adapters direct 5'-
TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGCCTACGGGNGGWGCAG-3" and  5'-
TCTCGTGGGCTCGGAGATGTGTATAAGAGACAGGACTACHVGGGTATCTAATC C-3'

reverse primers [19]. PCR mix consisted of: 12.5 ul 2x KAPA HiFi HotStart ReadyMix (Kapa
Biosistems, South Africa); 5 ul of each primer (10 mM); 2.5 ul DNA (5ng / ul). The total composition
of the mixture is 25 ul. PCR was performed in an Eppendorf Master cycler ProS (Eppendorf,
Germany) according to the following protocol: denaturation at 95 ° C for 3 minutes, then 25 cycles: 95
° C for 30 seconds, annealing at 55 ° C for 30 seconds, elongation 72 ° C for 30 seconds, final
elongation 72 ° C for 5 minutes. The concentration and size of the PCR product were determined by
detection in an agarose gel and on an Agilent 2100 bioanalyzer (Agilent Technologies, Germany)
using an Agilent DNA 1000 Kit (Agilent Technologies, Germany).The PCR product was purified on a
magnetic stand using the Agencourt® AMPure® XP reagent (Becman, USA). Then Illumina indices
were added to the obtained PCR product by amplification in an additional amplification step: - 95° C
for 3 minutes, then 8 cycles: 95 °© C for 30 seconds, annealing at 55 ° C for 30 seconds,
elongation 72 ° C for 30 seconds, final elongation 72 © C 5 minutes. Purified amplicons were adjusted
to a 4 nM concentration and pooled. The resulting library was denatured with 0.1N NaOH and diluted
with hybridization buffer, and then combined with the Phix sequencing control. Then the finished
library was loaded into the cartridge of the MiSeq® Reagent Kit v3 600 cycles (Illumina Inc., USA).
Sequencing was performed on an lllumina MiSeq device (USA) using the 16S Metagenomic program.

The data generated by the massive sequencing were analyzed with the CLC Genomics
Workbench software (Qiagen). Specific tools for OTU (Operational Taxonomic Unit) clustering
analysis available in the CLC Microbial Genomics Module package were used. In short, the reads
were filtered by quality, grouped into OTUs and classified using the SILVA database to create an
OTU table. Alpha diversity (diversity within groups using the species richness index and Shannon
index) and beta diversity (diversity between groups using the Bray-Curtis index and Principal
Coordinates Analysis, PcoA) were assessed considering the samples according to their geographical
origin (i.e. Kazakh region). Statistical significance for alpha and beta diversities was determined by
Kruskal-Walles and Permanova analysis, together with a Differential abundance analysis, considering
a p-value of 0.05.

Research results. In the course of the research work in the Northern, Western, Southeast,
Southern regions, in addition to the analysis of the food supply, fecal samples were taken rectally from
the animals for metagenomic analysis.

The results of the analysis of faeces of various breeds of cattle are reflected in Table 1. From
the data in Table 1 it follows that the same breed had a different content of methanogenic archaea in
their feces in different regions of Kazakhstan. Thus, in heifer of the Aberdeen-Angus breed in the
North Kazakhstan area, the content of archaea in feces was 0.73%, while in cows of the same breed in
the Almaty area - 3.36%. The differences turned out to be significant at the level of P> 0.95.
Apparently this is due to the different chemical composition of feed, their quality and the preparation
of feed for feeding, as well as the fact that cattle had just been brought to the North Kazakhstan area
from Ireland, and in the Almaty area, Angus were the eighth generation on the territory of the
Republic of Kazakhstan.

There is a significant difference in the content of methanogenic archaea depending on the
physiological period of the cows. So, among dairy cows of the Alatau breed in the Almaty area on
pasture, the concentration of methanogenic archaea was 6.28%, and in dry cows - 3.47%, or lower by
2.81 absolute percent (1.81 times). However, the differences were not significant - P <0.95 (Table 1).

Thus, the minimum number of archaea among the studied breeds was established in the
domestic Kazakh white-headed breed. Apparently, this is due to the fact that it is best adapted to the
local conditions of keeping and feeding.

16S metabarcoded analysis of cattle microbiota

The microbial composition of the feces from the rectum of 37 cattle was examined based on
the OTU table generated by the CLC Genomics Workbench software using the SILVA database as a
reference. Samples were grouped according to the geographical origin (i.e. Western, Southern,
Northern. and Southeast regions of Kazakhstan) for analysis.
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Table 1 — Content of representatives of the kingdom of microorganisms in feces

1G Ch, 2G Ch,3G Ch

Age and sex Fecal microbiota,%
Number of animals Name of the farm %rnoitrlﬁafsf Breed Feeding type bacteria | archaca

North-Kazakhstan region
1. Average: LLP «Bereke-Akzhary» Heifers Aberdeen Angus Hay concentrate 93,91 0,73
5AnC,6AnC,7AnC
2. Average: LLP «Alabota» Cows Kazakh white-headed Haylage hay concentrate 96,05 3,62
1BelC, 4BelC

Almaty (Southeast) region
3.Average: LLP «Bayserke-Agro» Steers Kazakh white-headed Silage concentrate 98,58 1,04
1Ba, 2Ba,3Ba
4.Average: Farm «Bimuratov» Cows Aberdeen Angus Hay concentrate 96,26 3,36
1An,2An, 3An
5.Average: Farm «Akylbay» Cows Local livestock Herb pasture 96,87 2,79
Tvl, Tv2, Tv3
6.Average: Farm «Nadirov» Milking cows Alatau Pasture + concentrates 92,45 6,28
1Ki-1, 2Ki, 3Ki
7.Average: 4By, Farm «Nadirov» Dry cows Alatau Pasture + concentrates 94,02 3,47
5Ki-1, 6Ki-1

West-Kazakhstan region
8. Average: Farm "Shunaibekov" Cows Kazakh white-headed Pasture (feather grass, sage, 98,70 0,62
47,57, 67 volosnets)
9. Average: Farm "Shovda" Cows Hereford Pasture (feather grass, tansy, sage) 96,57 2,22
1Ger, 2Ger,3Ger
10. Average: 12,27, 3Z Farm « Shibat » Cows Aberdeen Angus Pasture (wormwood, feather grass) 98,52 1,04
11.Average: Farm « Shkanov » Cows Holstein-Frisian Pasture (wormwood, feather grass) 97,45 1,91
47Z-G, 5Z-G, 6Z-G

Turkestan (South) region
12.Average: APC « Et Ark Manket» Steers Kazakh white-headed Hay concentrate 97,5 2,3
1KB Ch, 2KB Ch, 3KB Ch
13.Average: APC « Et Ark Manket» Steers Aberdeen Angus Hay concentrate 96,55 3,25
2An Ch, 3An Ch, 4An Ch
14.Average: DPC «O.Kurbanov» Cows Holstein-Frisian Haylage concentrate 93,8 6,01
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The relative number of faecal bacterial communities at the order level is shown in Figure 1.
The legend reports the 10 most abundant phyla. Methane-forming archaea were mainly represented
by the order Methanobacteriales (Figure 2). Methanobacteriales are highlighted in pink-red. The
legend reports the 10 most abundant orders. Most of Methanobacteriales were detected in samples
from Southeast Kazakhstan, while they were less present in Western Kazakhstan. The prevalence of
other methanogenic orders was negligible.

Figure 2 depicts the percentage of methanogens at the genus level as distributed for each
Kazakh region. Methanobrevibacter was the most abundant methanogen genus. The highest amount
was found in the Southeast region (8.6%) and the lowest in the Western region (1.8%). This was
followed by the genus Methanosphaera with a prevalence falling in the range of 0.13-0.65%. Other
methanogens genera were detected in trace amounts.

The Alpha diversity indices, including the species richness index and the Shannon index, were
calculated and analyzed using the Wilcoxon rank sum test between the two groups to determine the p-
value for group comparisons. There is a significant difference in the variability of cattle microbiota
between North and South Kazakhstan (p-value: 0.006) and North and West Kazakhstan (p-value:
0.04).

Beta diversity examines the change in species diversity among microbiotas. Principal
coordinate analysis (PCoA) was performed to examine the beta diversity based on Bray-Curtis index
(Figure 4).

The group separation observed on PCoA was further tested for significance by Permutational
multivariate analysis of variance (PERMANOVA).

Table 2 shows the metadata variable used, its groups and the results of the test, which resulted
in a significant difference between groups.

Table 2 — Beta diversity by Kazakh region
Variable Groups Pseudo - f - statistic p-value
region South, Southeast, Western, Northern 2,20100 0,00002

Table 3 shows the PERMANOVA analysis for each pair of groups and the results of the test.
The Bonferroni-corrected p-values are also shown.

Table 3 — PERMANOVA analysis in comparison of regions

Group 1 Group 2 Pseudo - f - statistic p-value (Bg h\;g:?gni)

South Southeast 1,87495 0,01325 0,07950
South Northern 1,73739 0,01515 0,09091
Southeast Northern 1,54289 0,05411 0,32468
South Western 3,04263 0,00100 0,00599
Southeast Western 2,87394 0,00014 0,00084

Northern Western 2,19016 0,01798 0,10789

Table 3 shows that two Bonferroni p-values maintain significance after Bonferroni-correction,
that is when comparing samples from Western Kazakhstan with Southern (p-value 0.00599), and
samples from Southeast Kazakhstan with Western Kazakhstan (p-value 0.00084). The value of the
Pseudo - f- statistic is of greatest importance for these same comparisons. Thus, Western Kazakhstan
differs from other areas of the country in terms of beta diversity.

In Figure 5, we see that the Simmental and Holstein breeds have a greater amount of the
Methanobrevibacter genus, and the Kazakh white-headed breed has the smallest amount.
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Figure 2 — Percentage of methanogens by genus in animal samples from different Kazakh regions

Conclusion. Thus, the minimum methane emission among the studied breeds was established
for the domestic Kazakh white-headed breed. Western Kazakhstan differs from other regions with
regard to beta diversity. Therefore, grazing animals have an impact on their microbiota, leading to a
decrease in methane emissions.
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Figure 3 — Alpha diversity of Kazakhstan regions using the Shannon index
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Figure 4 — The effect of the regions on beta diversity of fecal bacterial community
(green dot = South Kazakhstan; purple dot = Southeast Kazakhstan; red dot = North Kazakhstan;
light blue dot = Western Kazakhstan).

Breeds comparison histograms (Fig. 5) showed differences at the genus level, which are not
always significant after statistical analysis.

Other
[Eubacterium] ventriosum group
[Ruminococcus] gauwreauii group
Atopobium
Olsenella
Saccharofermentans
Rikenellaceae RC9 gut group
Methanosphaera
ium] i group

Ambiguous_taxa
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= Pirellula
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= Prevotellaceae NK3B31 group

Ruminococcaceae NK4A214 group
W Candidatus Saccharimonas
Ruminococcaceae UCG-014
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Christensenellaceae R-7 group
Bifidobacterium
Prewotella 1
Ruminococcus 2
Methanobrevibacter

Abundance

Figure 5 — Histogram at genus level of the microbiota of rumen samples, compared by breeds
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Thus, the samples from North Kazakhstan have a more diverse microbiota compared to the
rest of the country. Based on breed differences, it can be concluded that local beef breeds emit less
methane and gain weight faster than imported dairy breeds.

Funding. This research was funded by the Science Committee of the Ministry of Education
and Science of the Republic of Kazakhstan (Grant No. AP09259133).
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TYWUIH

JXanyapiapraH OIBIFATBIH METaH HIBIFAPBIHABIIAPEI COHFBI JKbIIIAphl JKepreri KIMMaTThIH
e3repyiHe oKeJTeH MapHUKTIK ra3iapislH keOewine cebenmni (akrtopnapasiy Oipi 60k TaObLIagbL.
bizmin 3eprTTey ©3eKkTi Maceiere apHaNIBl — MaJIBIH a3bIKTaHABIPY TypiHe >koHe Kazakcran
aliMakTapblHa OalaHBICTHI METAaH UIBIFAPBIHABLUIAPEIH (MAPHUKTIK Ta3aap) CalbICTHIPY. 3eprrey
Kazakcrannarsl ipi Kapa Maid HOXKICiHIH MUKPOOHMOTAchIH 3epTTeiai. Toxipube KbIpbIK keTi Oac ipi
Kapa MaiFa Kyprizingi. Yirinep 16S mertabapkonray apkpUibl TaimaHnsl. bi3miH 3eprreynepimizine
MeTaH OHIIpiCiHIH Ke3mepi OONBIN  TaOBUIATHIH METAHOTCHII  apXeHiepaiH MHKPOOTHIK
KaybIMJIaCTBIKTa OOJIybIHA >KOHE apaKaThlHACBIHA EpEKINe KOHUI OeiHl. 3epTITey HOTHKECIHIC
METaHHBIH ©H a3 O0eJliHyl OTaHJBIK Ka3aKThlH aK0ac TYKbIMBIHAH TaObUIFaHBl aHBIKTAJIIBI.
KazakcTannbig OaTeic aiiMarbl O0acka OeTa aiiMakTapmaH opTypJiimiriMed epekmieneHemi. COHABIKTAH
KaWBUIBIMIAFBl  JKaHyapiap OJapIblH MHKpPOOMOTAachlHA ocep eTeli, HOTWKECIHAEe MeTaH
HIBIFapbIHABUIapsl azasabl. Conryctik skoHe OHTycrik Kaszakcran skone ContycTik xoHe batbic
KazakcTan cHbIpIapbIHBIH MHUKPOOWOTACHIHBIH ©3TepTillTiri apacklHIarbl anb(a opTypiimiriHmeri
eneym aipipManmibIblK, CONTYCTIK aiiMak yirinepiHiH 0acka aiiMakTapra KaparaHJa MHKPOOHOTACHI
opTYpii ekeHiH kepceremi. TYKbIMIBIK aWbIpMaIlbUIBIKTApFa KeJIETIH 00JICaK, CHMMEHTAal JKOHE
roJITelH TyKpiMaapeinaa Methanobrevibacter TykpiMaachiHBIH €H KO MeJIIepi, ajl Ka3aKThlH akbac
TYKBIMBIHZIA €H a3bl 0ap. Ipi KapaHBIH op TYKBIMBIHIA TE€HETHKAIBIK dcepre OalIaHbICTHI 9p TYpIi
KapbIH MUKPOOHOTACHI OOJIaIbI.

PE3IOME

Br10pockl MeTaHa JKUBOTHBIMH, OTHOCSTCS K OJJHOMY U3 (DaKTOPOB YBEIHUYEHHS MTaPHUKOBBIX
ra3oB, NMPHUBOAIIMX B IOCICAHME TOABI K M3MEHEHMIO KiMMaTa Ha 3emie. Haime ucciemoBaHue
MIOCBSIIIIEHO aKTyalIbHOHN MpOOIIeMe - CpaBHEHHE BHIOPOCOB MeTaHa (TTApHUKOBBIX T'a30B) OT KPYITHOTO
poraToro CKoTa B 3aBUCHMOCTH OT THIIOB KOpMIJIEHHS M peruoHoB Kaszaxcrama. B wmccrnemoBanmnn
UCCIICYIOT MUKPOOUOTY (heKauii KpymHoro poratoro ckota Kazaxcrana. OnbIT IpoBeIeH Ha COpoKa
CEMHU TOJIOB KPYIHOro poratoro ckora. OOpasibl ObUIM MPOAHATM3UPOBAHBI C HCIIOJIE30BAHUEM
MeTtabapronupoBanusi 16S. Oco0oe BHUMaHHE B HAIIUX WCCIENOBAHHSIX YACISIOCh HAIWYHIO U
COOTHOIIIEHHIO B MHKPOOHOM COOOIIECTBE METAHOTCHHBIX apXel, SBISIOUIMXCS HMCTOYHUKAMHU
METaHONPOAYKIIMKA. B pesynbTaTe MNPOBEJACHHBIX HCCICAOBAHUN OBLIO YCTAHOBJEHO, HYTO
MUHUMAaIIbHAS SMUCCHsI METaHa YCTaHOBJEHA Yy OTedecTBeHHOW Ka3zaxckoil OeroroioBoi MOPOIBL
3amagHbiid pernoH KazaxcraH oTiaudaeTcs OT IPYTHX PerHoHOB OeTa pazHooOpasueM. ClieZloBaTeNbHO,
BBINIAC JKMBOTHBIX BJIMSIET Ha MX MHKPOOHMOTY, YTO NPUBOJUT K CHH)KCHHIO BBIOPOCOB METaHA.
3HauuTeNbHAs pa3HUlla N0 ab(a Pa3HOOOPa3UI0 MEKIY HU3MEHUYMBOCTHIO MHKPOOHMOTHI KOPOB M3
Ceepnoro u FOxunoro Kazaxcrana u mexay CeBepHbIM U 3anagHbiM KazaxcTaHoM yKa3bIBaeT Ha To,
yTo 00pa3ibl CEeBEepHOr0 PErMoHa HMMEIOT 0o0Jiee Pa3HOOOPa3HYI0 MHKPOOHMOTY, YeM OCTaJbHBIC
peruonbl. UTO KacaeTcsi MOPOAHBIX pa3inumii, Oojbliee KoiudecTBo poaa Methanobrevibacter
BBIJIETISIET CHMMEHTAIBCKAs ¥ TONIITHHCKAS MOPOJIBI, a caMOe HauMeHbIlee KonndecTBo y Kazaxckoit
OenoronoBoii mopokl. Kaxkaast mopoia KpymHOTO pOraToro CKOTa COACPKHUT Pa3IMYHyI0 MUKPOOUOTY
pyOI1a n3-3a TeHETUIECKOTO BIIHSHHUS.
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IPI KAPA MAJIbI KEPATOKOHBIOHKTUBTIH EMJIEY YIIIH JAWBIHIAJIFAH
OUTOHNPEINAPATTBIH ®APMAKO -TOKCHUKOJIOI'UAJIBIK )KOHE
MUKPOBUOJIOI'UAJIBIK KOPCETKIIUTEPIH 3EPTTEY
STUDYING THE PHARMACO-TOXICOLOGICAL AND MICROBIOLOGICAL
INDICATORS OF THE PHYTO-DRUG PREPARED FOR THE TREATMENT OF
KERATOKONJUNCTIVITIS OF CATTLE

AHHOTANUA

Makaiama mOpuTiK ©CIMIIKTEep JKUBIHTBIFBIHAH maWbiHasFaH «KepKom» jkarap MaWBIHBIH
(apMaKoJIOTHAIIBIK, TOKCUKOJIOTHSIIBIK KOHE MUKPOOUOIOTHSIBIK KOPCETKIIITEPI 3ePTTENiHII, HAKTHI
KOpCETKIITep anblHFaH. BaKTepHONOTHsIIBIK 3epTTeyliep JIepeKTepi HEri3iHie IMapTThl MaTOTeHAIK
MHKpo(iopanslH KyibTypanapbl «KepKow» — »xarap MaiiblHa — eTe ce3iMTal OOJaTBIHIBIFBI
aHpIKTaabl. Staph. aureus, E. coli xone Proteus MukpoopraHu3MIepiHiH KyJIbTypaiapblHa KaThICThI
JKarap MaWbIH KOJIJIaHFaH[a, OJIApIbIH OCYiHiH Texeny aimarbl 19,2-nen 21,4 mM-re neiin kypar,
TETPAMKINH JKOHE HXTHOJ JKarap MallapblMeH CalbICTBIpFaHga aNTapibIKTail  JKOFaphl
OONATHIHABIFEI aHBIKTANIBL. Arapiarel nuddy3us omicCiMeH KYpri3iireH 3epTreylepne Je
MHUKpOOTapIblH ~ OCYiHIH Kelleyulaey  KbUIIAMIBIFBl  CTa(MIIOKOKKTAp, KOKIpiHIl TasKiia,
CTPENTOKOKKTAp, MpOTEWIep mpenapaTka oTe >KaKChl Ce3IMTalIBIK KOpPCEeTTi; KaHAWAa >KoHE
aCTIePTILIIOC TAaTOreH i CaHbIpayKYJIaKTaphl Jla jKarap Maiifa ce3iMTayn OOJaTBHIHIBIFBI aHBIKTAIIIbL.
[IpemaparThl CepUSIIBIK CYUBUITY apKbUIBI OHBIH OaKTEPUOCTATHUKAIBIK JKoHE (QYHTHUIIUATIK acepiiepi
Oap exeHiri xoHe nmpenaparteid oprara MbuK 6encenainiri 0,07 mr/mn 6onca, opramra M®uK 0,24
Mr/mit GonaTeHABIFEl Oenrini 6omael. «KepKon» >karap MalbIHBIH CYOXPOHHUKAIBIK YBHITTHUIBIFBIH
3epTTey OaphICBIHIA OHBIH KyMYJISTHBTIK 9cepi HeMece JeTaubdi KOPCETKIlll OHBIH TiKeleh Oepimy
JI03achIHA OaiyIaHBICTHI OONATBHIHABIFBl NANICNACHTeH. 1 Kr JieHe MaccachlHa IAKKaHAArbl OapibIK
JKUBIHTHIK J103ackl 1-4-m1i ke3eHnepie Oipmama temenzaey Ooica (tuicinme 800, 2000, 3760, 6030
MT/KT), KaJlFaH 5-7-11i Ke3eHaep/ie KYPT JKOFapbUIalTRIHABIFBI aHbIKTanAb! (THiciame 10030, 16030,
24990 wmr/kr). Conpaii-ak, KYpriziuireH  ¢apMakoJOTHSJIBIK  3€pTTeyliep  HOTHXKeJepi
¢duTonpenapaTThIH aliKbIH KaObIHYFa Kapchl acepi O0ap eKeHIITiH AJIeIIe]i.

ANNOTATION

The article studied the pharmacological, toxicological and microbiological indicators of
KerKon ointment made from a collection of medicinal plants and obtained reliable indicators. Based
on the data of bacteriological study it was found that the cultures of conditionally pathogenic
microflora are most sensitive to the ointment "KerKon". When using the ointment in relation to
cultures of Staph. aureus, E. coli and Proteus microorganisms, it was found that the zone of their
growth retention ranged from 19.2 to 21.4 mm, which was significantly higher compared to
tetracycline and ichthyol ointments. In studies carried out by diffusion in agar, the rate of microbial
growth retardation to the ointment showed high sensitivity to staphylococci, pseudomonas,
streptococci, proteus, and it was also found that pathogenic fungi of the genus candida and aspergillus
were also sensitive to the ointment. Serial dilution of the drug revealed bacteriostatic and fungicidal
effects, and the average MBuUC activity of the drug was 0.07 mg/ml, and the average MBuUC - 0.24
mg/ml. In research of the subchronic toxicity of KerKon ointment revealed that the cumulative effect
or lethal outcome depended directly on the administered dose of the phytopreparation. It was found
that the total dose per 1 kg of body weight during the 1st-4th periods was insignificant (respectively
800, 2000, 3760, 6030 mg/kg), while during the remaining 5th-7th periods it increased sharply
(respectively 10030, 16030, 24990 mg/kg). Also the results of the pharmacological studies proved that
the phytopreparation has a pronounced anti-inflammatory effect.
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Kipicne. Aybin mapyalbUTBIFIHIA KOKTEM-Ka3 KEe3€HIHIE KHi Ke3eCeTiH mpobdieManap/IbH
0ipi — on ipi Kapa Manjga Ke3[JeceTiH Ke3 aypylapbIHbIH Kalllail KepiHic Tadybl OOJbIN TaObLIaIbI.
Kepy ammapaTeiHZa >Xvi Ke3IECETiH MaTONOTHSIAPABIH Oipi - Ke3[iH KaOBFBl MEH IIBIPBIIITHI
KaOBIFBIHBIH KaOBIHYBI-KEPaTOKOHBIOHKTHBHUT OOJBIN ecenTemineni. byn aypy ojeMHiH KemnTereH
ennepinne, conbly immnae Kazakcran PecyOnukacheiHa 1a sKui TIpKeIe/i.

KepaTokOHBIOHKTHBHT >KaHyapiapia, aTal aiTKaHZa, ipi Kapa Majjia >kui Ke3Zecell >KoHe
kebiHece arrmnail cunatka ue, oyn aypy Mamabie 50-nen 90% - Ha neitin ocep eresi. COHbIMEH KaTap,
Oyl o(TasbMONATONOTHST Mal IIapyallbUIbIKTAphIHA ANUTAPIBIKTald YIIKEH SKOHOMUKAIBIK 3USH
KeNTipesi, aran aWTKaHaa, CYTTIH eHIMILIri oprama ecenmneH 50% - ra oHE Tipijel calMaKThIH
oprama ToymikTik ecyi 30-40% -ra TemeHneyi Typaisl Moamimertep Oap. Twuicti emuik-
npoQUIaKTUKAIIBIK Iapajap KepceTiIMEreH JKaFaiia atanran aypyaan xanyapiapabiH 25-30% -bt
COKBIp O0JBIN Kanysl HeMece 50%-1aH acTaMbIHBIH KOpY KaOlIeTiH JKOFANTY BIKTUMAIIBUTBIFBI 00Ty
mymKiH [1-3].

AypynblH Kui KepiHiC TaOybl KO3IiH IIBIPBIIITE KAOBIKTApHIHBIH aHATOMHUSIIBIK JKOHE
(busnoNoTHSIIBIK Oip-OipiMeH epeKIeniriMeH xaoHe 6acka 1a MeMOpaHaJapbIMEH THIFbI3 aHATOMHUSIIBIK,
OaiiylaHBICTIEH TYCETIHIITIMEH TyciHAipineni. KOHBIOHKTHBA MEH MeJip KaObIK OipiHImi OOJBIIT
KOpIIaFraH OPTaHbIH 3USHIBI (PaKTOpIapbIHA YIIBIPAIBI, HOTHKECIHAE KaObIHY ypAicTepi KepaTuT MeH
KOHBIOHKTUBUT TYpiHAE HOaMuipl, Oipak kebOiHece Oyl ypHic eki KaOBIKTBI Oipre ycrar,
KEePaTOKOHBIOHKTUBUT TYpiHAE oTedi. byn aypy ipi Kapa Manjga Kdi Ke3[eCeTiH KenTereH
YKaHyapJIapIblH 3aKbIMIaHybIHA OaliIaHBICTBI JKaIIail KePaTOKOHBIOHKTHBHUT JICTl atanasl [4-6].

Ex xui ke3meceTiHi JKYKHAlbl >KOHE WHBA3MBTI KEPATOKOHBIOHKTUBUT. WHGEKIHSIIBIK
kepaTokoHBIOHKTUBUT (MKK) — Ke3miH IIBIphIITE KAOBIFBIHBIH JKOHE MOJAip KaOBIKTBIH XKIiTi
KaOBIHYBI, TAKpUMAIIKs1, KO3/IiH IIBIPHIITH KAOBIFBIHBIH THIIEPEMHUSCHL, KAPBIKTAaH KOPKYbI, CEPO3/IbI-
IpiHAI CeKpenusuIapAblH JaMybl, KaOakThIH OYIABIpaybl JKoHE JKapallaHybl, KO3 aJMaChIHBIH
nedopManusicel, Kepy KaOUIETiHIH ToMeHAeyl HeMece KOWBLTYBI Topi3li OeNriiepiMeH CHUIaTTanaibl
[7,8].

AypyFa 0apiibIK KacTarbl )KOHE aChUITYKBIMJBI ipi Kapa Majl, COHJai-aK aypy JKaHyapliapMeH
OaiinanpicTa OOJIATBHIH KBUIKbUIApJA Ke3aecesi, Kolmap, monkanap MeH UTTep Je ce3iMTay OoJbIn
Kejeni, Oipak onapna Oyl aypy Kell Keslecmeimi. Aypy »XaHyapiapisl KOl YCTaWThIH ipi Mai
HIapyallbUIbIFbl  KEIICHACPIHJAe Te3 Tapalajbl >KoHE MYHJal NIapyallbUIbIKTapFa CYT JKOHE eT
eHimaitiria sxoranty (50% —ra neifin), Keiae oTIM-KITIM, COHIal-aK eMJIey *OHE CaybIKTBIPY ic-
nrapanapblH ©TKi3yre >KOFaphbl MIBIFBIHIAP €CeOIHEH alTapibIKTall SKOHOMHKAJBIK 3ajail KenTipe.
Herizinen Oy aypynan OapJibIK op TypJi jKacTarbl JkaHyapiap 3apjal Ilierei, Oipak Oy3aysiaap MeH
Kac jxkaHyapiap 5 aiian 2 )kacka JeiliH HerypiibiM ce3imrain Oombin kenexi [9, 10].

Ipi kapa wmammarer UWKK-HiH ce0ebi JKYKnambl KO3ABIPFBIMINEH Oipre (QU3UKaIbIK
(akropiapably (KyH, YIbTPAKY/ITIH COyJIEIeHYI, )KapakaTTap xoHe T.0.) acep eTyi 00JIbI TaObLIabI.
Byn aypyzablH €H Kell TapaliFaH 3THOJOTHSUIBIK Ko3abiprbiinTapei-Moraxella bovis xone Moraxella
bovoculi Gakrepusiiappl. Exinmmimik wHekuus periHae HHOEKIMSIIBIK YPIICTi MIMEIEHICTIpETiH
CTPENITOKOKKTap MeH CTaQWIOKOKKTap Na kWi Tipkeneni. MyHbBIH cebebi opTypii MeXaHUKAbIK,
(U3UKATBI-XUMISUTBIK, JKYKIabl, HHBA3USUIBIK dcepiep, COHAAl - aK CHUMITOMIBIK OOJybl MYMKIiH,
MBICAJIbI, MAHKA, METPUT, KATEPJi KaTapayibibl Oe3reK, )KbUTKbI HHQIIOIHIUACH, UT 00achl )KaHE T.0.
[11-13].

Aypy >KaHyapiapAblH Oip HIapyallbUIbIKTAH EKiHINI [IapyalibUIbIKKa aybICybl Jia BIKIAT
eTeTiH ¢axkTopiap Ooybin TaObUIANbI, Oy ©3 Ke3eriHJe aypylblH KeH TapalyblHa BIKIAN eTelli.
Wndexnust ke3aeH xKoHe MYPBIH KybICHIHAH aFblll KETY apKbUIbI MEXaHUKAIBIK JKOJIMEH (>KaHyapiap
THIFBI3 OaiimaHpIcTa OOJFAaH Ke37e) KOHE OMOJIOTHSIIBIK TaChIMAIAFBIITAPIBIH (IIBIOBIH-TITIIPKEHIIEp)
KOMETIMEH  JKy3ere  achIpbLIajbl. Conpaii-ax, HHQEKIUSAHbIH ~ Tapajly  Ke3l MaJ
HIapyallblUIBIKTAPbIHAAFBl 300TUTUEHATIBIK TajJanTapAblH CaKTaJMayblHaH Ja KepiHic Ta0ybl MYMKiH
[14].
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JKanmer aypynaslH Herisri Ke3i aypy aHyapiap MEH OakTepHsl TachIMaiiayllbliap OOJbIN
TaOBUTAAbl, OJIAp KOHBIOHKTUBAJAH JKOHE MYpPBIH MIBIPBHINIBI  CEKPEHHMACHIHAH  IaTOTCHI
MUKPOOpPTaHU3MAEpAl Oein mbIFapaapl. AypyIblH KO3IBIPFBINIBI TIKETeW XoHe jkaHaMma OalIaHbIC
apKbUIBbI, COHJAl-aK IIBIOBIH-IITIIPKEMIEPMEH MEXaHHUKAIIBIK KOJIMEH Oepiieli, COHail-aKk ayaMeH
Tapairy apKbUIbI )KaHyapJIapAblH YIKESH TONTaphl )KYKTHIPAIbL.

Betepunapnslk o(hTambMONOTHAAA KONTETeH JXYMBICTAp KOHBIOHKTHBOKEPATUTTI eMAeyre
apHaJFaH XoHE Ka3ipri yaKbITTa 9pTYpJli CHMATTaFbl eMIIK-PO(UITaKTHKAIBIK KONTETeH 9icTepi MeH
Kypangapsl YCBIHBUIFAH (3THOTPONTHI, IAaTOTCHETHKAIBIK, CHMOTOMABIK oHe T.0.). Ocbl
MATOJIOTHSIaFsl KaHyapiapAsl eMIeyAiH OCHl Kypalgapbl MEH SicTepi Kasipri yakbITTa eHIIpic
KOKETTUTIKTEPIiH TOJBIFBIMEH KaHaraTTaHabIpMayaa. Ocbiran OalIaHBICTHI aypy JKaHyapiapabl eMAEY
YILIiH ’KaHa penapaTrTap MeH dAiCTepiH 93ipiey *KoHe CHTI3y 6Te KaKeT OOJIbIT TaObUIaab.

AHTHOMOTHKTEpre >kKoHEe Oacka OaKTepHUIMATIK TNperapaTTapra Te3IMII MaTOTeHAl KOoHE
MIAPTTHl TATOT€HAIK MHKPOQIIOPAHBIH KEH TapalyblHa OaiIaHbBICTEl KOHBIOHKTHBOKEPATUTIICH
JKaHyapiapael eMJIeyIiH YCHIHBUIFaH Kypajgapbl MEH oficTepi Kaszipri yakbITTa THIMAI eMec,
COHJIBIKTaH OHJIpPIC KAKETTUTIKTEPiH TOJIBIK KaHaFaTTaHpIpMaiiabl. HoTmxkecinae aypy skaHyapiaapab
eMCYAIH 3aMaHayH MpermapaTTapsbl MeH SJICTEepiH a3ipiey )KoHEe eHT13Y ©3€KTi OO TaObLIA b

[IpakTHKAIBIK MEAUIIMHA MEH BETCPUHAPHS HAKTHI OHJIPUICTIH JOPUTIK (hopMaliapbl KaKeT
eTETIHAIKTEH, aHa MpenapaTTapAbl 93ipiiey KoHe OJap/Abl NPaKTHKAIBIK KOJIAaHyFa XKeTKi3y OyriHri
KyHI oTe MaHbI3Ael Oonmel. [IpemapaTThlH KOJDKETIMAUIITI XKOHE OHBI OHIIPYIiH 3KOHOMHKAIBIK
IIBIFBIHAAPBIH €CKEPY/l KAKET eTei, MbICalbl, OeNTii 0ip SKOHOMHKAIBIK JKaFIaiiia.

HUKK-1i emaeymiH THIMAUIINT KeOiHece TEpamneBTIK IIapajapibslH epTe OacTailybiHa
OaillaHbICTBI, SIFHH JKaHyapiapasl aypyAblH aJFaliKbl OenrijepiHae emjey acKbIHYChI3 KallbIHA
KeNTipyre oKesemi. bakTepusuiblk 3THOMOTHSHBIH, coHbIH immnae Moraxella bovis tyeigaran MKK
emjiey Ke3iHJe THIMJI HOTHXKEre Te3 KOJI )KETKi3y YIIIH aHTHCENTHKAIBIK ePITIHAIIep MEH JKeprilikTi
JKaKna Mainap KoJnaaHbUIabl 1a, KO3 IIaH MEH JKOHIIKTEP/ICH KaKChl KOpFala/bl.

Kazipri yakpITTa S5KOIOTHSIIBIK YKaFJaiiIbIH HaIIapiayblHa OalIaHBICTEl CHHTETHKANBIK J9pi-
JOPMEKTEPMEH  CallbICTBIpFaH[a CHUMITOMATHKAIBIK FaHAa €MeC, COHBIMEH Karap THIMIi
NAaTOTCHETHKANBIK ocepi Oap kaHa (QurompenaparTapasl kacay ete Mabiasl [15, 16].
CaspIcTBIpMaNBl TYPFBIAH bl KaparaHaa Kasipri MemuIpHaga KOJIaHBUIATHIH HperapaTTapIbiH
30% -maH acTambpl OCIMIIIK IIMKI3aThIHAH anblHaAbl. DUTOMpenaparTap aypyablH OapiiblK AepIiK
TYPJIEPiH eMJiey YUIIH KOJAaHbUIaAbl, all BETEPUHAPIBIK O(TaIEMONATONOTHSIA, OKIHIIIKE Opai, oIl
JIe JKETKUTIKCI3.

CHHTETHKAIIBIK JIOpi-IopMEKTepAeH albIpMaIIbLIBIFGL, (PUTONpenaparrap hapMakoTepaneBTiK
oCepiHiH KeH CHEeKTpiHe He, YJIbl eMec HeMece a3 YBITTBI, OyJl oJapibl y3aK yakbIT Ooiibl Oenrii
»KaHama dcepIiep/IiH naiaa 00y KayimiHci3 KoyganyFa MyMKiHaik 6epeni [17, 18].

CoHABIKTaH >KaHyapiap/blH Ke3 aypysiapbl Ke3iHjae ©CIMIIK IIWKi3aThIHaH JKacalFaH >KaHa
¢uTonpenaparTapsl d3ipiey XKoHe KOJJIaHy JKOHE KeH BETEPHHAPHUSUIBIK MPAKTHKara eHridy Kasipri
yakbpITTa OYKUI oleMJie YJKEH FbUIBIMU-IPAKTUKAIBIK MaHbI3bl 0ap, OHbIH YycTiHe Kasakcran
PecrryOnmkacs! eciMIik (hiIopachIHBIH OalIBbIFBI OCHI OaFbITTa KEH MEepCIeKTHBANIAD allalbl.

3eprTeynepaiH FhUIBIMU JKaHAJBIFBL. AJFaml peT OeTKi jkoHe TepeH KabaTka acep eTy YIIiH
JIAHOJMH  HETI3IHAEri JKaKma TypiHae Mald o3ipiieHAl KOHE OHBIH  (hapMaKoOJIOTHSUIBIK,
TOKCHKOJIOTHSUTBIK KOHE MHUKPOOHOIOTHUSUIBIK KOPCETKIIITEPI 3ePTTEINiHII.

XKymbicteig Makcatsl. «KepKon» duTokakna MaibiH 93ipIiey ®aHe OHbIH (hapMaKOJIOTHSIIBIK,
TOKCHKOJIOTHSUIBIK, KOHE MHUKPOOHOJIOTHSIIBIK KOPCETKILITEPI 3epTTey.

3epTTey MaTepuasaapsl MeH daictepi. «KepKon» sxarap maiiblH gaiibIHIay YImiH 013 Kejeci
nopinmik ecimaiktepai Kosmauablk: ke3mopi mebi (Eirhgasia officinalis L., odanka), sxoimKenkeH
xamsipakrapsl (Plantago stepposa, momopoknuk), Tacmen (Tymus serpullum L., wabpen), Tylimenak
ryngepi (Matricaria chamomilla L., pomarika). By eciMaikTepaiH XHUMHUSUIBIK KypaMbl MHKPOOKA
Kapchl JKOHE aHTHUCENTUKAIBIK KacHeTTepi Oap opTypii OMONOTHsBIK OesiceHIi 3arTapra eTe Oait
OOJIBIII KeJedl.

Hopinik eciMliKTep IMUKI3aThIH KENTIpy cepenepie TaOuru (aya-KYH) JKBUTYMEH »Ky3ere
acwIpbuLbl. KentipymiH opramma y3akTeiFbl 5-7 KyHII Kypazgpl. Cananbl MUKI3aTThl JalbIHAAYIbI,
ChIHaMaJapAbl adyAbl KOHE OJIapbl TajAayabl KAMTUTBIH apHaibl 3epTTey SAiCTEepiMEH aHBIKTAJJIBI.
Jlopiiik eciMIK IIHMKI3aThIHBIH TYMHYCKAJIBIFBI 3ePTTCYAIH JKaIMbl KaObULIaHFaH (apMaKoJIOTHSIIBIK
omicrepi 6oibrHma anbKTamabl [19, 20].
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bi3 >xyMmbic OapbIiCBIHAA ASPUTIK OCIMIIKTEPACH JKUBIHTBIFBIH KacalblK (OCIMIIKTEpAiH
ycakTaliraH OemKTepiHiH Meumepi 4-6 MM-IeH acmaiael), KoigaHap anabiHaa ojgap  1:10
KaTBIHACKIH/IA CYMEH KalHATBUIIBI HEMECE BICTBIK CyJla TYHIBIPhULABI (eciMikTiH 1 Oeiri cyasiH 10
OediriHze), COHMaN-aK aTKOTOIBIIK CHIFBIHABI (KYPFaK CHIFBIH/IB) TalbIHIAIIIbL.

duroxarapMaiibl Keleci apakaThIHACTA JKacaJlIbl: albIHFaH OCIMAIKTEepAl )KHHAYIaH aJbIHFaH
KYpFaK >KoHE Maiiianan TypaJfaH CHIFBIHABIHBIH 1 canMarbl >KoHE MEAWIUHANBIK JIAHOJWHHIH 9
CaJIMaFrkbl.

Knunnkara neifiHri jkoHE KIMHUKAIBIK CHIHAKTap AJMaThl OONBICHIHBIH «balicepke Arpo»
JKUIC sxarnmaiipiana sxyprisingi. bi3min 3epTTey HbIcaHbl TOMUTHH-(QPHU3 TYKBIMABI ipi Kapa MaiFa
xyprizinai. UKK nmuaraHo3siH KO0 aypyablH KIHHAKAIBIK KOPIHICIH, SMTM300THSIIBIK XKaFJaiiIbl ecKepe
OTBIPHIII JKOHE 3ePTXaHANBIK 3epTTEYyJIep HETi31HAe )Ky3eTre achIpbUIIbL.

Karap maiimpiH OakTepusFa Kapchl KOHE TITIPKEHAIPTiIl KACHETTEpiH 3epTTey YIIiH 0i3
3epTXaHAIBIK THIIIKAHAApPFa IKCIICPUMEHT *kKacalblK. ThIIIKaHIap opKaichIchl 4 Tonka Oeminmi. 1-mmi
Ton Oakpuiay, 2-mii Tom TaxipuoOenmik Oonmbl. ToxipubOe COHBIHAA TOKIPUOSTIK THIIIKAHIAPBIH
KITMHUKAIBIK KaFIalblH OaKpUIay YIIiH 013 4 KIMHUKAIBIK cay JKaHyapiiapabl 3epTTe/IiK.

MewmneketTik apmakones (M®P) tananTapbiHa cyiieHe OTBIPBIIN, KOJAAHBIIATHIH JKarap Mai
XUMIBUTBIK, TYPFBIIaH Oeltapar OOdyBl THIC, aJUIEpTUs TYABIPMAybl JKOHE TEpiHIH (PU3NOIOTHSIIBIK
byHKUMsIIApEIH 0y30aybl KEpek.

duronpenapaTThIH TOKCHKOIOTHSUIBIK KACHETTEPIH, XKITiIey KOHE CO3BUIMAIIBI YBITTHUTBIKTHIH
napaMeTpIiepiH, aF3ara, MYIIellep MEeH XYHeJIepre Kalllbl 9CepiH aHBIKTay, COHIai-aK COI0 eHIMAEPIH
BETCPUHAPHSIIBIK-CAHUTAPISUIBIK ~ Oaranmay JkoHe (urompenapaTTbl TaraliblHAaFraHHaH — KeWiH
JKaHyapIapIbIH MYIIenepi MeH TiHAepiH TaTOMOP(OIOTHSIIBIK 3€PTTEY apKBLIBI 3€PTTEIII.

JKiTi yBITTBUIBIKTBI 3€pTTEy aK THIIIKAHAAP MEH aK ereyKYWpBIKTapFa JKYPri3iigi, op Typdi
Jno3anapaa Oip per imke, OYJIIIBIKET illiHe, il KybICHA »OHE Tepi acThlHA TarallbIHOANFaH Ke3Je,
(uTOIIpenmapaTThIH YBITTH 3CEPi MHTOKCHKAIUS KOPIHICI )KoHE OHBI KOJJaHFAaHHAH KEHiH ONTipiIreH
JKaHyapiap[bslH MaTOJOTHUIBIK-aHATOMUSUTBIK — AIIBUTYBIHBIH ~HOTHDKENepl OOWBbIHIIA OaFalaHIibL,
MpeTapaTThiH CyOTOKCHKANBIK YBITTBUIBIFBI aK ereyKyipbeikTapaa kyHaenikti 10 xyH imiame op Typai
Jo3asiapza ki e’risymMeH 3eptrenmi. [IpenapaTTslH YBITTH 9cepi HHTOKCHKAIUS KOpPIiHICI )KoHE KaH
KepCeTKITepiHiH e3repyi OolibiHIna Oaramanabl. Co3bUIMAllbI aFbIMBl  €TEYKYHPBIKTapAa OHBI
OHTaWJIBI TepaneBTik Mo3anaH 30 KyH ilIiHAe YII ece acaThlH OipHEINIe peT eHri3y Ke3iHnae 3epTTeIi.
Kynnenikri 6akpuiay Ke3iHle KIMHUKAIBIK KOPCETKILITEP €CKEPIIL: JKaIIBI XKaFAalbl, TOOCTI, THIHBIC
alybl, TEMIIEPATYpachl, aC KOPBITY JKOHE 30p MIbIFapy (YHKIMSIAPHI, JCHE CAMAFbIHBIH OCy
JIUHAMUKACHI.

In vitro mpenapaTThiH MHKPOOKa Kapchl OCJICEHIIITI CUbIpIapaarbl KEPaTOKOHBIOHKTUBHTTIH
KO3JBIPFBINIBI  OOJBINT  TAOBIIATBIH MHKPOOPTaHM3MJIEP/IH IITAMMIApbhlHA KATBICTBI 3EPTTEIIL.
Toxipubenep XortuHrep copnaceiga, erti-nentonasl coprnana (EIIC) skoHe erTi-nenToH/ bl arapaa
(EITA) cepusnblk CYWBUITY O[ICIMEH JXYPri3iimi, O YOIiH KOPEKTiK opTaaa (urTompenapaTThly
opTYpJli KOHLEHTpauusuiapbl xacaniael. bakrtepuocraTukanslk Kacuerrep 37°C  Temmeparypana
TOYJNIKTIK JKOHE €Ki KYHIIK WHKyOamusgaH KeHiHri mnpoOupKanapna KyJdbTypalaplblH 6CyiHiH
OonmaysiMeH ke30eH aHbIKTanmbl. «KepKon» skarap MalbIHBIH MHKpOOKa KapcChl OeICEHIIriH
aHbIKTay arapaarbl 1udy3us 91iCiH KoJIJaHa OTHIPBII KYPri3ijii.

AnbiHFaH THMQPIBIK JEepeKTep apUPMETHUKAIBIK OpTalla I[amajiapAbl >KOHE OJapibIH
CTaTUCTHKAJIBIK KaTenmiktepiH (M+m) ecenTel OTBHIPHIN, BAPHALMSUIBIK CTATHCTHUKAHBIH TYPAKThI
omiciMen eHzenreH, CTBIOJGHT KpPUTEpUil OOWBIHINA CAJIBICTBIPHUIATHIH  KOPCETKIIITEPIIH
mibiHakbUIbFel (P) anbikTanran. Ecenreymnep ymrin Microsoft Excel cratucrukanbik Tanmay makeri
KOJITAHBLIIBI.

3epTTey HOTHKeNEpi xOHe Tammay. «baiicepke Arpo» JKCHI cyr kernieHiHae
KEpPAaTOKOHBIOHKTHBIIEH 3apJan LICKKeH CUBIpJIApAblH Ke3 KoHbIOHKTHBachiHaH «KepKown» sxarap
MaMbIHBIH aHTHCENTUKAIBIK KACHETTEPIH 3ePTTeY YIIiH MIaHBIHABLIAD AJTBIHIBL.

CubIpablH 3aKbIMJIQHFAH Ke3JepiHEeH allblHFaH IIadbIHABUIAPABIH OH JKETi ChIHAMAacChIH
0aKTEepPHOJIOTUSIIBIK 3epTTey Ke3iHle cTa(IIOKOKK INTaMMJAphl, MPOTEH JKOHE IMIeK TasKIIanapbl
anbIKkTanael. Escherichia coli Tasgkimacel HEOMULIMHTE, TEHTAMUIIMHTE, KAHAMULMHTE, JTIEBOMUIIETUHIE
JKOHE aMITMIWUIMHTE CE3IMTAIIIBIK TaHbITca, Proteus mirabilis- reHTaMunMHre, aMOIMNAIINHTE FaHa
cesimran Gonaer, anm Staphylococcus aureus KO3IBIPFHINIBIHA aHTHOMOTHKTEPIIH OACHIM KOIIIILIIrI
Ce3IMTaJABUIBIK TAHBITTHI.
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KepaToKOHBIOHKTHBHT  Ke3iHAe  OeJIHreH  MHKpPOOPTaHM3MIEPAIH  aHTUOWOTUKTEpre
Ce3IMTaJIbIFl  OOMBIHIIA O KYPTI3UIT€H 3€PTTEYJCPIAiH AEPEeKTepi MHKPOQIIOPAHbIH KEHIHEH
KOJIJIAHBIJIATHIH aHTUOMOTUKTEPIre alTapiIbIKTall TO3IMILIITIHIH aTBIHFAHBIH KOPCETEII.

Kecte 1 — bemninren mraMMaapabiH aHTHOMOTHKTEPIE CE3IMTaIIBIFBI

Per Staphylococcus Proteus Escherichia
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JKorapbina alThUIFAaHAAPABl KOPBITHIHIABLIAM Keie, Oyl (akTopnap, Oi3liH OWBIMBI3IIA,
©3/IirHEeH XoHe 0acKa Ja ajblH - aja 00JDKaWTHIH (akTopiIapMeH Oipre skaHyapiap ar3achIHbIH ©31H-
031 PETTEeHTIH KOpFaHBIC >KYWETepiHIH >Kaumbl TO3IMAUIrT MeH (YHKIUACHIHBIH TOMEHEYiHe,
CHUBIpJIAp apachlHAa MAaTOTCHIIK MHUKPOQIIOpaHbIH TapalyblHa >KoHEe O(TaTbMONATUSHBIH Maina
OourybIHA, aTall alTKaH/a CUBIpIapIarkl KOHBIOHKTHBO-KEPATHTKE SKEJIETIHIH aTalr 6TKeH JKOH.

«KepKon» >xarap MaibIHBIH aHTHUCENITHKAIBIK KACHETTEpiH apHAMbl TecikTepi Oap arapmarsl
mahdysust omicimen 3eprrenmi. «KepKon» >karap maiibIHBIH MHKpoOOKa Kapchl OeNCEHIITIriH 3epTTey
TETPAITUKIINH KSHE UXTHOI JKaKIa MaiIapbIMEH CaIbICTRIPMAITBI TYPE KYPTi3iii.

Toxipube O0ip cepusga xacanran «KepKon» jxarap MailblH KoiiaHa OTBIpHIN, Oec per
Kaiiranannasl. KyneTypamapabl celHay peTiHAE KepaTOKOHBIOHKTHBUTIIEH aybIPaThIH CHBIpIaplIaH
OKIIayJNaHFaH Oip - eki KyHmIK "jgamanelk" Ta3apThUIFaH MHUKPOOPTaHM3MICP KYyIbTypalapbl
KOJIIaHbUIbl. Toxipube HoTMKenepi 2-kectene KenripiireH. ChIHAIBIT OTBIPFaH JKarap Mai
Staphylococcus aureus, E. coli, Proteus xysipTypaigapblHa KaTbICTBI alKbIH OaKTEPHOCTATHKAIIBIK
acepre ue 0ONATHIHABIFBI AHBIKTAIIBI.

Kecrene «kentipinreH nmepekTep HETI3iHAE MIAPTTHI MATOTEHIIK  MHUKPOQIOPAHBIH
KysnbTypanapbl «KepKon» karap MaifbiHa eTe ce3imMTal O0NaThIHABIFBI aHBIKTAJIbI. MbIcaibl, Staph.
aureus, E. coli xone Proteus mukpoopranu3MIepiHiH KyJabTypaiapbiHa KateicTbl «KepKon» xarap
MalbIH KOJJaHFaH/a, OJIApJbIH OCYiHIH Kelieyinaey Hemece Texeny aimarbl 19,2-nen 21,4 mm-re
JeiiH Kypaca, OyJ1 TeTpalMKIWH >KOHEe WXTHOJ >Karap MaillapbIMEeH CallbICTBIPFaHIa alTapibIKTan
JKOFapbl OONATBIHABIFBI aHBIKTANBI. MBICAJIbI, CHIHAJIBIN OTBIPFaH Karap Maibl TETPAMKIMH XKarap
MaiibIMeH caibicThipranaa Staph. aureus, Proteus mirabilis, E.coli, Ps. aeruginosa matoreHjik
MUKpodIIopaap KyJIbTypalapiapblHbIH OCYiHIH TeXeny aiiMarbiHaH TuiciHme 15,7; 12,9; 11,1 sxone
12,2%, anm uxtron xarap MaiibiHaH, Triciame, 19,0; 22,0; 19,5 xone 20,0%-ra sx0Fapbl OOIATHIHIBIFBI
a"pIKTaAB [ *P<0,05; *P<0,01; * **P<0,001].

Kecre 2 — «KepKony» »xarap MaiibIHbIH MHUKPOOKA KapChl OCJICEHIIIITIHIH CaBICTBIPMAJIBI IEPEKTEPI,
ecyliH Texeny aiiMarbl, MM (OTA, Mm)

Muxkpooprasusmaep «KepKon» xarap TeTpanuking xKarap NxTtHon xarap Maiibl,
KYJIbTypajiapsl Maibl, MM Maibl, MM MM
Staph. aureus 19,8+0,21* 12,6:£0,12** 10,4+0,11*
Proteus mirabilis 20,5+0,19™ 15,9+0,18" 9,3+0,12™
E.coli 21,4+0,20™ 15,2+0,19™ 11,1+£0,15"
Ps. aeruginosa 19,24+0,18™ 15,740,217 9,6+0,10"
Eckepry: *P<0,05; "P<0,01; * *P<0,001
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Tycinikti 6ony ymin «KepKon» sxarap MaiibiHbIH Staph. aureus MuKpoQIOpachIHBIH 6CYiH
TETPAIMKIIUH )Karap MalbIMEH CaJIBICTBIPFaH/a 7,2 MM-T€ )KOHE UXTHOJIMEH cajbIcThIpranaa 9,4 MM-
re Kemeyinaerin acep erce, connaii-ak E. Coli, Proteus mirabilis, Ps. aeruginosa mapTTsl naToreHmik
MUKpoQIIopaHbH KyiabTypanapbl aa «KepKon» »arap MaiiblHe >XOFapbl ce3iMTal OONATHIHIBIFBI
Oenrimi O60mapl. MBICajbl, CBIHANBIN OTHIpFaH (UTOXKAFap MaWbl TETPAITUKINH >KoHE Homodopm
npenapaTTapbiMeH canbicTeiprania E. coli MukpodiopaceiHbid ecyiH, Tuicimie 6,2 xone 10,3 mM-Te,
Proteus mirabilis mraptTel maToreHmik MUKpOQIOPaCcHIHBIH ocyiH - 4,6 xone 11,2 MM-re, KoK ipiHmi
TasKIIaFaHbIH OCYiH, THiciHIIe, 3,5 koHe 9,6 MM-Te KiTipACTIHIIT1 AaHBIKTAJI/IBI.

AnnpiH-ana KOFapblia aTKapbUFaH ToxipuOeneH keitin 0i3 «KepKon» >xarap MaibIHBIH
MUKpOOTapFa JKoHE MaTOTeH/Il CaHbIpayKyJIaKTapra Kapchl dcepiH 3epTTenik. TecT-MuKkpoOTap peTine
(TOYMIKTIK ~ MHKpOO  KyJbTypajiapbl)  KEpPaTOKOHBIOHKTHBHUTIICH  aybIpFaH  CHBIPJABIH KO3
MIadBIHIBUIAPEIHAH OOJIIHIeH CTPENTOKOKKTapAbIH 2 mraMMel (Str. hemoliticus), cradmmokokkTap Iy
5 mrrammel (Staph. aureus - 2 nana, Staph. Albus - 3 nana), imek taskmaceiubly 3 mrammsl (E. coli),
Proteus 2 mrammer (Proteus vulgaris) »xoHe kekipiHi TasKmachkiHbIH 3 mTaMmbl (Ps. aeruginosa),
COHJIali-aK KaH/IU/a JKOHE aclepriIUTIOC TYBICHIHA JKaTAThIH ITATOTCH I CaHBIpayKyJIaKTap IITaMaaphbl
aNbIHBL. AJIBIHFAH 3ePTTEY MAIIiIMETTEPI 3-KecTee KOpCEeTUITeH.

Kecte 3 — Arapaarsr quddysus omici apkeutsl «KepKony sxarap MalbIHBIH aHTHMHKPOOTEI aCep €Ty
OenceHmiiri

MukpoOTapabIH ecy [penapaTTThiH 6aKTEPUOLUATIK KOHE
Tect - MukpoOTap KBUTAMIBIFBIHBIH TEXKETYl | (QYHTHIUATIK 9cep eTy HOTHXKECiHIH
(6XT), Mmm AKCITO3UIHSACH, MUHYT
CTpenToKOKKTap 2440,50 5-40
CradniokokKTap 19,6+0,71 0-30
ek TasKacel 20,6+0,43 0-45
Kexipinai Taskiia 20,0+0,30 10-60
[poteiinep 21,6+0,25 5-50
Kannuna TybICBIHIAFbI 15,1+1,20 15-60
caHpIpayKyJIaKrap
ACTHPTUIIT TYBICBIHIAFBI 14,2+0,08 25-90
CaHBIPAYKYJIAKTAP
Eckepry: JXKarap MaibIHBIH SpTYpJi KOHIIEHTpaLUsIap/ia CEPUSUIBIK CYHBUITY OIICIMEH 3USHIBI
acep €Ty SKCHO3HUITHSICHI.

3-kecrezie ayibiHFaH Aepekrepii capanaii kene, «KepKoH» ixarap MalbIHBIH CHBIPJIAPIbIH
KEepaTOKOHBIOHKTUBTIHIH HETi3Ti KO3JIBIPFBIITAPHIMEH AWKBIH aHTUMHKPOOTHIK OelceHaimiri Oap
eKEH/IIl aHBIKTANbl. Arapaarbl TUQQy3usi SMICIMEH KYPri3uIreH 3epTTeyieple MHUKpOoOTapbiH
OCYiHIH KelleyuIaey KbUIaM/IbIFbl CTA(QUIOKOKKTAp, KOKIPiHJII TasKIIa, CTPENTOKOKKTAp, POTeiiep
mperaparka oTe JKaKChl ce3iMTaiablK kepcerTi (MukpoOTapasiH OXT 24-19,6 MM apanbiFbiHIa
e3repei); KaHIu/a MaTOreH Il CaHbIpayKyJIaKTapsl J1a xKarap Maiira cesimran 6omasl (OXKT- 15,1 mm);
acTepruil caHblpayKyJIarbl oici3 ce3iMTanablk TaHbITThl (OXKT — 14,2 mm). [lpenapaTTsl cepusIIbIK
CYWBUITY apKbUTBI 013 OHBIH COHBIMEH KaTap OaKTEepPHOCTATHUKAJBIK ocepi 0ap €KeHiH Jie aHBIKTaJIbIK
JKoHe  MyHmai Kacuer HeriziHeH 1:1024-ten  1:256-ra  geiiiH, HeMmece  MHUHUMAIIBI
bakrtepuoctarukanbik koHieHtpaius (MbcK) 0,5-2,0 mr/ mu, an Gakrepuonuari acepi 1:512-nen
1:128-re nelinri CyHBUITYBIHIA HEMECE MUHMMAJIBI OakTepuonuari koueHrpaius (MbuK) 1,0-4,0
MT/MJI apaibIFbIHa O0JIIBI; TIpenapaTThiH QyHIHCTAaTUKAIBIK ocep ety Oencenniniri 1:2048- 1:128-re
Jedin cyibiTyaa Oiminai Hemece M®cK 0,25-4,0 mr/mi, an pyHrumuari acepi 1:512-aen 1:32-re
Jedin  cydblThutybiHaa Hemece MOuK 1,0-15,6 wmr/min  OONaThIHIBIFBI  AHBIKTAIABL.  SIFHH,
npenapattbig opTtama MbiK Oencenniniri 0,07 mr/mi, an npenaparteie oprama M®uK 0,24 mr/mn
00MATBIHABIFEI Ol OOJIIB.

BisniH OakpuiaylapbIMbl3  OOHMBIHINIA KEPATOKOHBIOHKTUBHUTTIH HETI3  KO3IBIPFBIITAPHIHA
MPENapaTThIH 3USHIBI 9CEPl OHBIH KOHIICHTpaIMschiHa OainaHpicThl 0-1eH 60 MUHYTKa JeHiH apajibiKTa
OaitnaHbicTa OomraH Ke3Je OOIATHIHABIFBI AHBIKTAJIBL Conpaii-ax, IIpenapaTThIiH
Cy00aKTEpPUOCTATUKAJIBIK HeMece CyO(pYHTHCTATUKAIBIK KOHILICHTPAIMSACHI Oap KOPEKTIK oprajiapia
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CTa(hUIIOKOKKTAP, CTPENTOKOKKTAp, IMIEK JKOHE KOKIpIHAI TasKIIaIaphl, COHNAi-aK MaTOTeHII
cagpIpaykytakrap «KepKom» sxarap MalibIHa ce3iMTalT OOJIBIT KAJFAHBI aHBIKTAIIIBI.

«KepKon» xarap MaWbIHBIH CyOXpOHHKANBIK HapaMeTpiepiH 3epTTey OipKelki aHalor
NpUHIMII OOWBIHINA aNbIHFAH aK ereykKyhpbikrapra npemapatrteiy 550, 800,1200, 1500,1800, 2000,
3000, 3500 mr/kr memuiepiepiHie aybl3 KybICHI apKbUIbI Oenrinmi Oip J03ackl Oepulil OTBIPBLIIBI,
collaH KeiiH oyapra yHeMmi Oakpimay >Kyprizimi. AiiTa KeTy Kepek, Takipubde Oactamranra neitin 4
caraT OYpBbIH KaHyapaap/Ibl a3bIKTaHIBIPY )KOHE Cyapy TOKTaTbUIAbI.

[penaparTbiH KyMYJIATHBTIK KaOiIeTiH aHBIKTay OHBIH CO3BUIMAJIbI YJIaHy KaOLIeTiH KepceTemi.
Jenere OipHelme per eHreH Ke3me 3aT Tikened OacTamkbl TYpiHIE HeMece METaOOJIHMTTep TYpiHAS
JKUHAKTAITybl HEMECE MaTOJIOTHSUTBIK HOTHIKENEPIiH KOPiHICIH TYBIHIATYBl MYMKIH.

CyOXpOHUKANBIK YBITTBUIBIK 28 KYH iHIiHIAE XyM-aHauortap oficimeH TaHzaanran 30 ak
ereykyipbikTapaa 3eprremini. [lpemapar kyH caiieia 4-kectene kepceriireH cxema Ooitprama L Dsy
(nene camvarpiabIH 2000MT/KT) m03anapeiHAa KOWBUIIABL. AJBIHFAH 3€pTTEY MANIMETTepi 4-Kectene
KeJTipiIreH.

Kecte 4 — «KepKon» »xarap MailbIHBIH CYOXPOHUKAJIBIK YBITTBUIBIFBI

Kesennep [ 1 Il v \Y VI VII
Toxipube KoMbUIFaHHAH 1-4 5-8 9-12 13-16 17-20 21-24 | 25-28
KEHiHT1 TOYIIKTEp
LDsy —neri yneci 0,1 0,15 0,22 0,34 0,5 0,75 1,12
LDso —eri no3acsl 200 300 440 680 1000 1500 2240
Omnimre ymisipaysl (%) 0 0 0 3,3 20 10 10

Ke3eneri )XUBIHTHIK 103aChl 800 1200 1760 2720 4000 6000 8960
(1 xr meneci MaccachIHA)

BapJibIK KHBIHTHIK 103ach! (1 800 2000 3760 6030 10030 16030 | 24990
KT ICHECI MaccachlHa)

«KepKon» sxarap maiiplH OipHelne peT KoijaHFaH kesle Kymymsinus kodddummenti (Kk)
MbiHa (hopmyna OoibiHIIa ecenteninmi: K(x)=LDsy xponumkambik (co3pummanbl) LDsp xiti. Kk=
10480mr/kr : 2000mr = 5,24. Kymymsius koadurmenti 5,24-xe teH, Oy npenapatTsl 4 —11i Tonka
JKATKBI3a/Ibl HEMece KyMYJISIIUSHBIH 9JICi3 O1TIHETIH JopeKeci JIen ecenTeNiHeIi.

[IpemapaTThiy cyOTOKCHKAIBIK J03aChl 30H] apKbUIBI acKas3aH imriHe eHri3inmi. XKaHyapnapra
KYHAENKTI Oakplaay >KYpPTi3Uldi, OJIapAbIH JKaNIbl J>KarJalibl MEH a3blKKa ToOeTi ecKepiii.
JKanyapiapabig eiiMi TaxipuOe KoWbUFaHHaH keiinri 16, 18, 19, 20, 22, 24, 26, 27-mi Toyiikrepae
TIpKEJII.

IV — i ke3ennin 16-1bl Toymiringe 1 ereykyipsik (3,3%), V — mii ke3eHnin 18-mri toymirinae
6 6ac ereykyiipbik (20%), VI- b1 kesenHin 22-mmi Toymirinae 3 ereykyipoik (10%), VII- o keseHHiH
26-mi Toymnirinae 3 ereykyipoik (10%) esmimre mymiap OonarhIHABIFBI TipKemmi. JKanmbel anraHna,
ToxiprnOe KoroabIH 4-7 Ke3eHIepi apaibiFbIHAa HeMece TaxipuOe OacranraHHaH kedinri 13-28 Toymik
apaneirbiHAa TokipuOenmeri 30 0ac  ereyKkyMphIKTaH —OapIbIFbI 13 Gac (43,3%) emimre
VIIBIPAUTBIH/BIFBI AaHBIKTAJIJIBI.

[pemaparteiy LDsy —pmeri yneci OipTiHAen >XKOFapbuian, MakKCHUMal[bl JACHrewi 5, 6,7-
keseHuepne, tuiciame 0,5, 0,75, 1,12%-xp61 kypanst. [Ipemaparteiy LDsy —neri memmepi ne Gipringen
JKOFapbLIall, MaKCUMAJIJIBI JICHIeHl JKOFaphblla KepCeTiireH Ke3enaepae kesenaepae, tuicinme 1000;
1500; 2240 mr/xr 00s/bl.

IpenapaTThiH op Ke3eHeri XUBIHTHIK ao3ackl (1 kr meHeci maccacbiHa mrakkanma) 1-3-mmi
Ke3eHzepae MUHUMa bl aeHreimikti kepcerce (800; 1200; 1760 mr/kr TuiciHiie), an 4-7-m1i ke3eH
apajbIKTapeIHaa skorapel aenreiae (2720; 4200; 6000; 8960 mr/kr) 60TaTHIHABIFEI OETiTi OOIIEL.

1 kr geHe MaccacblHa IIAKKaHAAFbl OapibIK KHUBIHTHIK J03achkl 1-4-11i ke3eHaepae Oiprrama
temenzaey Oosica (twicinme 800, 2000, 3760, 6030 wmr/kr), kamraH 5-7-mi Ke3eHAEpAe KypT
JKOoFapbUIalThIHABIFBI aHbIKTaN B! (THiciHIe 10030, 16030, 24990 mr/kr),

«KepKony sxarap mMaibIHbIH (HapMaKOJOTHSUIBIK KACUETTEPIH aHbIKTAY YIIIH OHBIH KaObIHyFa
Kapchl KOHE OHBIH KaH TaMbIPJIapbIHBIH OTKI3TIIITIriHE 9cepiH OOMBIHINIA 3epTTeyIIep KYpPri3inmi.
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KaObiHyFa Kapchl ocepiH aHBIKTAy YINIH 3€pTXaHAIBIK JXKaHyapiapAblH 2 TOOBI KYPBUIIBL:
Oakpliay KoHE TKIPHOETIK, op TomTa 3 TEHI3 IIOIIKAchl Ooyael. JlenmusuusaaH KewiH OipiHIi
TOITaFbl aHyapliapra jacaHabl KaOBIHABIPY YPAICIH TYABIPY YIIH TEPIreyll Taminbl KCUION 2
MUHYT OOHBI IIBIHBI TasgKIIaMeH >KaFbuiabl. Toxipnbe KOWbUIFaH KYHI 1 caFaTTaH KeiiH jkoHe Keneci
KyHzaepi TepiHiH auamerpi 10 MM OoaThiH KaOBbIHFAH JKEpiHE sKarap Mail KougaHbU1abl. ToxiprOemk
TOTTAFBI )KaHyapJIapAiKi Topi3/i OaKplIay TONTAphIHA A KACAHHI KAOBIHY TYBIHAATHUIIL.

AnpiHFaH gepekTep (uTOKarap MalbIHBIH aWKbIH KaObIHyFa Kapchl acepi Oap JereH
KOPBITHIHIBI JKacayFa MyMKiHIik Oepni. «KepKom» >xarap MalbIHBIH pereHepaTHBTI HpolecTepre
ocepin 3eprrey canmarbl 80-100 r Gomatein 20 kac ak ereyKyWpbIKTapaa SKCIEepUMEHTANIBI TYPIE
JKacalraH TEpi-OWIMIBIKET JKapajapbIHbIH MOJCTIHIH CaJbICTRIPMaiIbl acHeKTiciHae skypriziam. 10
TOXKIpHOeNiK ereyKyHpbIKTapAblH skapaiapbiably OetiHe «KepKon» xarap maiibl , an 10-Ha uxTHON
JKaKla Maibl KarbuIIbl. ToxipuOenik xapamapapl emaey OapbiChl Keneci KepceTkimrep OoibrHIIa
OaramaH[pl: JKapagarbl TYHIPIIIKTEPAiH Maiga OO0y yakbITBHL, KapaHBIH TPAHYISALMUSIIAHYBl KOHE
OHBIH Calachl, KapaHblH alHANACBIHAAFBl TIHACPAIH SMUTENN3aUMACH. bakpliaynap KepceTKeHIEH,
TOKiIpHOENiK TONTHIH XaHyapilapblHAa >Kapajapabl eMzey (omapipl TYHIpIIIKTey, TMIepEeMHSIHBIH
KOUBUTYBI, ICIHY JXOHE aybIpCBIHY, TBHIPTHIKTHIH TIaiia OOMYBIMEH TYBIHIAMTBIH SIUTEIN3AIHNS)
OakplIay TOOBIHBIH YKaHyapJapblHa KaparaHa OpTa ecerreH 6 KyH OypbIH OOJIaThIHABIFbI aHBIKTAJI/IBL.

ChIHaNBIN OTHIpFaH (UTOXKAFap Mall KaH TaMbIpJIapbIHBIH OTKI3TIIITITiHE ocepi 2 TEH TOIKa
Oeminren 10 anmpOMHOC KOSHBIHAAPBIHAA 3epTTemiHal. ToxipuOenik kaHyaplapra TepaneBTiK 103a/a
«KepKon» xarap Maiibl, Oakpiiay TOOBIHIAFHI KaHyapjapra UXTHOJ Maibl KONIaHbUIIEL. ToxipnuOe
COHBIH/Ia KOsSHIapra 2 MJ/Kr caiMak Mesmiepinae 1%-apl TPUITAHKOK ePIiTIHAICI KOKTaMBIp iIIiHe
enrizingi. OcelaH KeiH 5 MUHYTTaH KeHiH imTiH ak Ch3bIFbl OoibiHAars! Tepire 0,01 mn kcmmon
KOJITAaHBUIBIT, OYJT allMaKTHIH TYCIHIH ©3repyiHiH 0acTalaThlH YaKbIThI, COH/Ial-aK OHBIH MaKCHMAJIIbl
OosutaTelH Mep3iMi OakpulayFa anbIHIOBL. bByn KeseHaep KaH TaMBIPIApBIHBIH OTKI3TIIUTITIHIH
JIopexxeciH kepceteni. Toxipube Xyprizy HOTWXKeciHAEe (UTONpenaparThl TaralblHAAy Ke3iHae
OOSIFBIIITBHIFBIHBIH ~ OacTally yakKbITBl, COHJAal-aK MAaKCHMaJIbl OOSFBIITHIFBIHA KO JKETKI3y
OakpulayaH Tepi Ken eKEHMIrl aHbIKTaNAbl, Oy TPUIAaHKeK YIIiH KaH TaMbIpIapbIHbIH
OTKI3TIIITITiHIH TOMEHACYIH KopceTeni. by perre, erep Oakpuiaynarkl €H KoM OOSFBIMITHIK Mep3imi 1
MuHYT 15 cekyHza Kypaca, an Toxipube ToObIHAA Oy Kepcerkim 1 muH 25 cek OGommpl, SFHU Oy
KOPCETKIIl KaH TaMbIpJiaphl OTKI3TITITiHIH 8,7% TeMeHAeTeHIH KopceTei.

KopbiThinabl. BakTepronorusuiblk  3epTTey JepeKTep Heri3iHae IapTThl HaTOTeHIIK
MHKpO(IIopaHbIH KyabTypaiapbl «KepKony jkarap MaiiblHa eTe ce3iMTall OOJaThIHABIFB AaHBIKTAIIbIL.
Staph. aureus, E. coli »xone Proteus MukpoopraHu3MAEpiHiH KyJIbTypajapblHa KaTBICTBI —Karap
MalbIH KOJIJIAHFaH/Aa OJIapiblH ©CYiHiH Texeny aimarbsl 19,2-men 21,4 mMM-re aeiiiH Kypaca, Oy
TETPAUMKIUH JKOHE MXTHUOJI JKarap MailllappIMEH CalbICTBIpFaHAa aNTapJbIKTall  YKOFaphbl
OONaTHIHABIFEI  aHBIKTANBL. Arapiarbl auddysus omiciMeH Kypri3ireH 3epTreylepae e
MUKpPOOTapJbIH  OCYIHIH Kelleyuraey O KbUIIaMIBIFBl  CTAQUIIOKOKKTap, KOKIpiHAi TasKiia,
CTPENTOKOKKTAp, MpOTEWIep mpenapaTka oTe JKaKChl Ce3IMTaIJBIK KOpPCEeTTi; KaHAWAa >KoHE
aCTIePrILIIOC TAaTOreH i CaHbIpayKyJIaKTaphl Jla Karap Maiifa ce3iMTasl OOJaTBhIHIBIFBI aHBIKTAIIIbL.
[IpemapaTThl CepUSIIBIK CYWBIITY apKbUIBI OHBIH OaKTepHOCTATUKAIBIK JKOHE (PYHTHIMATIK acepiepi
Oap ekeHi xoHe npenapaTTbiy opTama MBiK 6encenainiri 0,07 mr/mi, an oprama M®uK 0,24 mr/mi
0O0JIaTHIHABIFBI OenTinl OOJIIbL.

BakrepuocraTukansik ocep, HerizineH, 1: 1024-ten 6acran 1: 256, sran MbcK=0,5-2,0 mr/m,
an 6akrepuruarik acepi-1:512-nen 1:128-re neitin, srun MBuK=1,0-4,0 mMr / mit; QyHTHCTaTHKAITBIK
acepi Oap mpemnapat 1:2048-nen 1:128-re npeiiin, srau M®cK=0,25-4,0 mMr/mn, an pyHrummaTik acepi
1:512-nen 1:32-re neitin, sran M®uK=1,0-15,6 mr/mi1 00JaTbIHABIFBI aHBIKTAJIIEL.

TOKCHUKONOTHSIIBIK TYpFBIAaH (uTOXKarap Mail YBITTBUIBIFBI TOMEH Npenapar eKeHIIri
anbikTanabl. «KepKon» jxarap MalbIHBIH CYOXPOHUKANIBIK YBITTBUIBIFBIH 3€PTTEYy OapBICBIHIA OHBIH
KyMYJIITUBTIK 9cepi HeMece JieTajbli KOpCETKIlli OHBIH Tikesed Oepiy no3ackiHa OailylaHBICTHI
OOoNaTHIHABIFEI JoJenAeH . 1 Kr JeHe MaccachlHa NMIaKKaHAAaFbl OapiibIK JKUBIHTHIK J03achl 1-4-mri
Ke3eHuepae Oipirama temenzaey Oosica (tuicinme 800, 2000, 3760, 6030 mr/kr), xaiaraH 5-7-mi
Ke3CHepIe KYPT »KorapbulalThIHABIFBI aHbIKTa bl (THiciHme 10030, 16030, 24990 mr/kr). Conpaii-
aK KYpri3iareH (QapMakoJIOTHUSIIBIK 3€pTTEYJIep HOTMXKENepl (uTompenaparThlH alKblH KaObIHyFa
KapcChl acepi 0ap eKeHIIrH JaIesae.
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PE3IOME

B crathe wu3ydyeHbl (HapMaKOIOTHUECKHE, TOKCHKOJIOTHYECKHE W MHUKPOOUOIOTHUYECKHE
cBoiictBa Mazu «KepKoH», W3roToBIeHHOr0 M3 cOOpa JEKapCTBEHHBIX PACTCHHHA W TIONYYEHBI
JOCTOBEpHbIE TIOKazaTrend. Ha OCHOBaHMM JaHHBIX OAKTEPUOJOTMYECKOTO  HCCIICOBAHMUS
YCTaHOBJICHO, YTO KYJIBTYPHI YCIOBHO-ITATOTEHHONW MUKPOMIOPHI HauOOIee YyBCTBUTEIILHBI K Ma3u
«KepKomny. [Tpr npuMeHEHNH Ma3H [0 OTHONICHHUIO K KyJbTypaM MHKpoopranu3mos Staph. aureus, E.
coli u Proteus ycramoBieHa 30Ha 3aJepKKH HMX pocTa cocrtaBmseT or 19,2 mo 21,4 MM, uTO
3HAYUTEIHHO BBIIIC TI0 CPABHCHHIO C TETPAIMKIMHOBOM W WMXTUOJIOBOW Ma3siMH. B mccienoBaHMsIX,
MPOBEICHHBIX METOAOM Ju(y3un B arape, CKOpOCTh 3aJepKKH pOCTa MHKPOOOB K Ma3W MoKazaya
BBICOKYIO UYBCTBHTEIBHOCTh K CTA()WUIOKOKKAM, CHHETHOHHOM MajJovKH, CTPENTOKOKKAM, MPOTEH, a
TakkKe OBLUIO BBISIBJICHO, YTO IATOICHHBIC TPUOBI poja KaHIWIAa W aclepruiUIloCc  TaKkKe ObUIN
YYBCTBUTENBHBI K  Masd. [Ipu  cepuiiHOM  pa3sBEJCHWU  Mpernapata ObUIO  BBISBICHO
OakTeprocTaTHueckoe 1 QyHIHIUMAHOE NeicTBHe, a cpeauss MBiK akTuBHOCTh Mpemnaparta cocTaBuiia
0,07 mr/min, a cpenusit M®uK - 0,24 mr/mi. B xojzie uccienoBaHus 0 U3YYCHUIO CYOXPOHUUECKON
tokcuuHOCTH Ma3u «KepKoH» OBLIO BBISBICHO, YTO KYMYJISATUBHBIA 3()h()EKT WU JIeTalbHBIN HUCXOT
3aBHCHUT HEMOCPEJCTBEHHO OT Ha3HAYAeMOM JI03bI uTorpenaparta. Y CTAHOBICHO, YTO BCS CyMMapHast
nmo3a Ha 1 kr maccel Tena Ha 1-4-if mepuonax Oputa HesHauuTenbHOUM (cooTBercTBeHHO 800, 2000,
3760,
6030 mr/KT), Ha OCTANBHBIX 5-7-X TIepruoax pe3ko Bo3pacraer (coorserctBenHo 10030, 16030, 24990
Mr/kr). Takxke pe3ynbTaThl TPOBEACHHBIX (HapMaKOJOTHUECKHX WCCIICAOBAHUN JOKA3aJIH, YTO
¢uTonpenapar 001a1aeT BHIPAKEHHBIM TPOTHBOBOCHAIUTEIILHBIM JICHCTBUEM.
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CPABHUMTEJIBHASI OHEHKA TAPAMETPOB MUKPOKJ/IMMATA KOLIAP
PA3JMYHBIX KOHCTPYKIIUIA
COMPARATIVE ASSESSMENT OF THE PARAMETERS OF THE MICROCLIMATE OF
KOSHAR OF VARIOUS DESIGNS

AHHOTANUA

Cyl1ecTBeHHOE MECTO B OOECIICUEHUH JKUBOTHBIX ONTHMAIBHBIMH YCIOBUSMHU COZICPKAHUS
3aHUMAET CUCTEMATUYECKUHA KOHTPOJIb 3a MOKa3aTesIMM MHUKPOKJIMMAaTa B CTOWJIOBBIA MEPUO/I.
OpnHako, OTCYTCTBHE MHOTHX 300THTHEHHMYECKHX MPHUOOPOB HAa MECTaX, a TaKke HeyIdoOCTBO B
MPUMEHEHUN CACPKUBAIOT WX HCIOJIb30BaHWE. ABTOpaMH IPOBEICHHI HATYpPHBIE HCCIICIOBAHUS
MUKpPOKJIMMATa PA3JIUYHbIX KOHCTPYKUMH OBIEBOAYECKUX IMOMEIICHUH C HKCIOJb30BAHUEM
aBTOMAaTUYECKUX NMPUOOPOB B CTOWMIOBBIN neproa. CTaThs MOCBSIEHA BOPOCAM OIICHKH apaMeTPOB
CYIIECTBYIOIIUX CHCTEM MHUKPOKJIMMATA B OBIIEBOJAYECKHUX IIOMEIIEHUAX H OOOCHOBaHHE
MEPCIIEKTUBHOM CHUCTEMBI OIPEACIICHUS] CAHUTAPHOIO COCTOSIHUS Xxo3diicTBa. MccnemoBaHus
COCTOSIHUSI MUKPOKJIMMaTa OOBIYHOM M MOJENbHOW (epM B CTOWMJIOBBIA MEPHOJ TOKa3alH, YTO
TEeMIIepaTypa, BIAKHOCTh BO3/1yXa, KOHLIEHTPALUs YIIEKUCIOro ra3a 1 aMMHUaKa 3aBUCAT OT BHELTHUX
MOTOJIHBIX YCJIOBHM, KOHCTYPKTHBHBIX OCOOCHHOCTEH KoIlap, a HMX 3HaueHUs HEPaBHOMEPHO
pacrpeneseHsl 1o oAU U BhICOTE oMelleHus. JIoKka3aHo, 4TO B COJIEP>KaHUM YIJIEKUCIIOrO rasa B
BO3J[yXe IPOCIIC)KHBACTCS IOCIICI0BATEIBHOCTh: B O00OMX KoIllapax HE3aBUCHUMO OT CE30Ha roja
OTMEYaeTCs €ro TIOBBIIICHHEe W HaWOOMbIIas €ro KOHIEHTPAIUs YCTAaHOBIEHAa B IMUIAK-OMTHOM
ctpoeHuH: 3uMoi -0,54%; BecHoi — 1,2%. A BOT ocTajibHbBIE ITapaMEeTPhl MUKPOKJINMATa, HaXOSATCS B
mpeJieiax HOPMBI, aHAJIU3UPYs B LEJIOM COCTOSHUE KOIap, MOKHO OTMETUTh, YTO B MOHOOJIOYHOM
CTPOCHUHE CO3/IaHbI 0oJiee OIArONPHUATHBIE YCIOBUS COACPKAHUS OBEII.

ANNOTATION
Systematic monitoring of microclimate indicators during the stall period occupies an essential
place in providing animals with optimal conditions of maintenance. However, the absence of many
zoohygenic devices on the ground, as well as the inconvenience of using them, constrain their use. The
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authors conducted full-scale studies of the microclimate of various designs of sheep-breeding premises
using automatic devices during the stall period. The article is devoted to the evaluation of the
parameters of existing microclimate systems in sheep-breeding premises and the justification of a
promising system for determining the sanitary condition of the farm. Studies of the microclimate of
conventional and model farms during the stall period have shown that the temperature, humidity of the
air, the concentration of carbon dioxide and ammonia depend on external weather conditions, the
structural features of koshar, and their values are unevenly distributed over the area and height of the
room. It is proved that there is a sequence in the content of carbon dioxide in the air: in both fires,
regardless of the season of the year, its increase is noted and its highest concentration is established in
the slag-bit structure: in winter -0.54%; in spring — 1.2%. But the rest of the microclimate parameters
are within the norm, analyzing the overall condition of the cats, it can be noted that more favorable
conditions for keeping sheep have been created in the monoblock structure.

Knroueewie cnosa: 0o6Ybl, MUKPOKIUMAam, Kouapbwvl, 243080l cocmae, MOOENbHAA qbepma
Key words: sheep, microclimate, koshars, gas composition, model farm

Beenenne. Ha coBpemeHHOM 3Tane npeoOpa3oBaHusi COOCTBEHHOCTH B CEJIBCKOM XO3SHiCTBE Ha
NIEPBBIN TIJIaH BBIIBUIAETCS YBEIWUYEHHE [IPOU3BOACTBA NPOAYKLIUH )KUBOTHOBOJCTBA BBICOKOTO Ka4eCTBa,
9KOHOMUYECKH BBITOJHON, KOHKYPEHTOCIIOCOOHOM, TTONB3YIOLIEHCS CIIPOCOM Ha PBhIHKE. 3a/Iaud, CTOSIIIE
nepel arpoNnpoMBIIIICHHBIM KOMIUIEKCOM B TIEPHOJ Tepexolia K PBHIHOYHOM SKOHOMHUKE TpeOyroT
CTaOMIM3alMy OTpacid >KUBOTHOBOJCTBA, & 3aTeM pOCTa IPOM3BOACTBA M YIIy4IIEHHE KayecTBa
MPOIYKIIUH. DTO BO3MOXKHO TOJIKO IyTEM YJIYYIICHHUS TUIEMEHHOH IIGHHOCTH YKMBOTHBIX, OOBSICHCHUS
THOJTHOIICHHBIM KOPMJICHHEM 1 IPUMEHEHHS PECypcocOeperaroIix TeXHOIOT i coaepkanus [1].

MI/IKPOKHI/IM&T MOKHO CUMTaTh HEOTHEMJIEMBIM 3BEHOM TEXHOJOTHYECKOM CHCTEMBI
MPOM3BOJICTBA KMBOTHOBOIYECKOM NHpoayKuuu. HeBepHoe mpencTaBieHHE 3TOrO SIBIISIETCS OCHOBHOM
HpH‘lHHOﬁ HCYOOBJICTBOPUTCIILHOI'O COCTOSAHUA MHUKPOKIMMAaTa B KUBOTHOBOAYCCKHX IMOMCHICHUAX.
Bropoii npuurHON HECOOTBETCTBHS MApaMETPOB MUKPOKIMMATa HOPMATHUBHBIM SIBJISIOTCS] HEAOCTATOYHO
HPOyMaHHbIC HH)KCHEPHBIC PEILICHHUS TIPU CO3J[aHUH CHCTEMbI MUKpOKJIMMarta [2].

CyHIeCTBeHHOC MECTO B O6CCH€‘I€HI/II/I JKUBOTHBIX ONTUMAJIBHBIMU YCIIOBUAMHU COJACPIKAHUA
3aHMMAeT CHCTEMAaTHYECKU KOHTPOJb 3a IIOKa3aTelIsIMH MHKpPOKJIMMAara B CTOWJIOBBIA HEPHOJ.
OnHaKo, OTCYTCTBUE MHOTHMX 300THTMEHUYECKHX MPHOOPOB Ha MECTaX, a TaKKe HEeyJZoO0CTBO B
NPUMEHEHUH CAEPKUBAIOT MX HCHojb30BaHHE. [loaTomMy pa3paboTka KOMILIEKCOB IO KOHTPOJIO 32
COCTOSIHUEM MHUKPOKJIIMMAaTa KMBOTHOBOAYCCKUX HOMCHICHI/Iﬁ ABJIACTCA CYIICCTBECHHBIM (I)aKTOpOM
ONTHUMHU3ALNH YCIOBHIA CPeibl OOMTaHHs )KUBOTHBIX [3].

bnarogaps ryctoMmy 1mepcTHOMY MOKPOBY OBIIBI aK)KaHKCKOW MOPOJIbI JOCTATOUHO YCTONYUBBI
K XO0JIOZy, He TPeOYIOT 0c000 TEIIbIX MOMEIIEHH, HO HE BBIHOCAT CHIPOCTH U CKBO3HAKOB. Ocoboe
BHUMAaHHUE YJIENSIOT CO3JaHUIO ONTUMAJbHOIO MHUKPOKIMMAaTa B IOMELICHUSX JUISI OKOTa U
coJiepKaHusl SATHAT. Poimb ONTHMAaNbHOTO MUKPOKIMMAaTa B MpOoQUIAKTHKE OoJNe3Held oOoBel u
HOBBILICHHN UX MPOJYKTHBHOCTH 3HAUMTEIHHO BO3pACTaeT PH HHTCHCUBHOM TexHOoruu [4].

ConepkaHue OBell, OCOOCHHO MOJIOJHSKA, B XOJOIHBIX, CBIPbIX, IUIOXO BEHTHUIIMPYEMbBIX
MIOMEIICHUSIX MPUBOIAT K CHIKEHMIO npoaykrtuBHocTH Ha 10-40%, mepepacxoqy KOpMOB Ha €AMHHMILY
npoayknun Ha 12-35%, yBenuueHHIO 3a00JieBaeMOCTH MOJIOJHsIKA B 2-3 pasza. [Ipu aToM cHIpKaercs
Ka4ecTBO MPOAYKIIMH (3arps3HsET IEePCTh, HOHIKACTCS Ka4ecTBO WIKYp u ap) [5].

HeynoBnerBoputenbHOE COCTOSHHME BO3AYIIHOW CPEAbl, MPEXKAE BCEro, OTpPaXKaeTrcs Ha
JKMBOTHBIX. KakuMu ObI BBICOKHMH IOPOJAHBIMU U TUIEMEHHBIMH Ka4€CTBAMU OHU HE O6J'IalIaHI/I, TUIOXUE
300TUTMEHUYECKHE YCIIOBHS NPHBOIAT K BBICOKOM 3aboneBaeMocTu. Bo BnaxkHOH, 3ara3oBaHHON
BO3JIYIITHOW Cpejie pa3BHBAECTCS TATOTeHHAas MHKpOQIopa, CroCOOCTBYIOIIAsS Pa3BUTHIO 3a00JIeBaHHI
KUBOTHBIX. [109TOMY OIleHKa BIMSHMS HEONAroNpHATHBIX TEMIIEpaTyp M IOWCK IyTed HelTpanusanun
3TOr0 BO3JCWCTBHS HA TEHETHYECKH OOYCIIOBJICHHYIO TPOAYKTUBHOCTH SBJISIETCS BAXKHBIM U
9KOHOMHYECKH 000CHOBAaHHBIM [6-8].
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Henpto Hacrosimieid pabOTHl SIBUIIOCH W3yYEHHE CE30HHBIX W3MEHEHHWH MHKPOKJIMMAaTa B
KoIIapax B 3aBHCUMOCTH OT 30H 1 Touek OIIX «Axxaitpik» 3ananno-Kazaxcranckoi odmacty.

Matepuansl W MeTOAbI Hccaen0BaHusl. lccnenoBaHWS TPOBOIAWIN KaXKAbIH KBapTal
CTOIIIOBOTO Tepuoja oBel] Ha TeppuTopuu TackamuHckoro paitona OIIX «Axxkaiiblky 3amaaHo-
Kazaxcrauckoit obmactu. OOBEKTaMH WCCIEAOBAaHWI SBISUIMCH JBA CTPOSHHS KOIIAPHOTO THIIA,
OTJIMYAIOIIUECS HEKOTOPHIMH KOHCTPYKTHUBHBIMH W OOBEMHO-IUIAHUPOBOYHBIMU DPEHICHUSMH IS
COZIEpKaHUSI MEIIKOTO POTaToro CKOTA, PACIOJIOKEHHBIE HA OJHON KOPMOBOH IUIOMIAJIKE B CEIHCKOM
OKpyre ATaMeKeH, U OBLBI aK)KauKCKOH MOPOABIL.

JInst  w3ydeHHMs ~ MHUKpPOKIMMAaTa B KOIIapax  HMCIOJBb30BAIUCH  OOIIETIPHHATEHIC
300TUTMEHUYECKHE MeTOABl. TeMiepaTypy, OTHOCHTEIBHYIO BJIaXXHOCTb M CKOPOCTH ABHIKCHHUS
BO3/yXa OIpENeNsUTd YHUBEPCATBFHBIM HM3MepHuTeneM mapameTpo Mmukpokinmara «METEOCKOII-
M» nns mpoBeAeHHS KOMIIEKCHOTO SKOJOTMYECKOr0 MOHHMTOPHHTA CpPeibl B IPOU3BOACTBEHHBIX
NOMEILICHUSIX U Ha OTKPBITBHIX TEPPUTOPHUSX B TpEX Toukax: Ha ypoBHe 50, 120 u 160 cm [9]. Ananus
ra3oBOr0 COCTaBa MPOBOIMIIM C TOMOIIIBIO YHHBEpcanbHOTo razoananu3aropa AHK -4 (Pucynok 1).

Nzyuaemble mokaszatenu uaMepsuid 3 pasza B JieHb: yTpoM - 6.00 - 7.00, naem - 12.00-14.00,
BeuepoM - 19.00 B TeueHue IBYX CyTOK OauH pa3 B Mecsi [10,11].

Pucynok 1 — M3mepenue razoBoro coctaBa razoananmmzaropom ["AHK-4 KIIT'Y 413322 002

Pesyabratel ®W  ux  oOcyxnmenume. Ilo  mpHpOTHO-KIMMATHYECKUM  YCIOBHAM
9KCIEPUMEHTAIBHOE XO3SMCTBO BXOJIUT B COCTaB B CEBEpHOM yacTH [Ipmkacnuiickod HHU3MEHHOCTH.
I[aHHaH 30Ha XapaKTCpHU3YyCTCA PE3KO KOHTUHCHTAJIBHBIM KJIMMAaTOM CO 3HAYUTCIIbHBIM KOJ'IeGaHI/IeM
TEMIIEpaTyp B TEUCHUH CYTOK U I0Jla B LI€JIOM, BBI3BIBAIOIINM J0BOJIBHO OBICTPBIA EpEX0 OT 3UMBI K
nery. BeTpoBoil pexuMm OBOJIBHO HEYCTOHUYMB co ckopocTbio Betpa 15-20 m/c. IIpumepHo oxoio
JecsaTH JTHEeH 0coOeHHO JHeM OBIBAIOT yMepeHHble BeTpbl. CaMblii XOJOIHBIA MECSIl - SIHBaph;
cpemHeMecsidHas TeMIepaTypa BO3JIyXa KOTOporo coctaBisieT -35 rpamycoB mo llembcuto. Campbrit
TEIUIBIA MeECSI] - WIONb; CperHss Temieparypa mecsiua 22-23 °C rpagycoB Bblme Hyis. Cpemsss
MIPOIOJDKUTEILHOCTE 6€3MOPO3HOTO TIeproaa - 114 nueit [12].

Hns  wW3ydyeHUs MapaMeTpoB MHUKPOKIMMAaTa B 3aBHCHMOCTH OT KOHCTPYKTHUBHBIX
0coOeHHOCTE! MOMEIIEHUI 1 ce30Ha rofa HaMu ObUIM BBIOpaHBI JABa CTPOCHHS CEIBCKOI'O OKpyra
«AtamekeH» B Toukax KammakmiaOblH M YIITHIEK, KOTOpbIE OTIMYAINCH JIPYyr OT JApyra IIOo
KOHCTPYKTHBHBIM U 00BEMHO-TUIAHUPOBOYHBIM PELICHHUSIM.

IlepBoe crpoeHHe — 3TO IMOMEIIEHHUE, MOCTPOEHHOE XO3AHCTBEHHBIM CIIOCOOOM, B TOUKE
KanmakmaObiH ¢ OETOHHBIMH cTeHaMu (MOHOOJIOK), COBMEIIEHHBIE KPOBJIEH U3 JIEPEBSIHHBIX TOCOK U
IIJTaKa, ITOKPBITHIX mHpepoM. OKOHHBIE paMbl pa3MeIIeHbI 10 O€HMM CTOpPOHAM CTEH HaJ ypoBHEM 1,5
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METPOB HaJ TIOJIOM, BCHTWISIHUS ©CTECTBCHHAs. [lo TIMHOOWTHBIN, TMOJACTWIIKA TIyOOKas
conomenHasi. OcBenieHrne KOMOMHUPOBAHHOE.

Pucynok 2 — I[Tomemenune s osen; komapHoro tuna 1 (KanMaknraGbia)

BTopoe cTpoeHue, pacmnojokeHO B TOUYKE YIITHJIEK, 3TO THUIIOBOM KOIlap, CTEHBI IIJIaKO-
OuTHBIE, C TJIMHO-COJOMEHHOM IITYKATYPKOH, KPOBIIA M3 IIH(Epa ¢ YTEIUIEHHEM KaMbIIIOBOH MAThI.
OmHa TIpoI0NIbHAS CTEHA, OOpallieHHas Ha FOT-IOr0-BOCTOK 3aCTeKJICHA, a Ha IPOTHUBOIOIOKHON CTCHE
okoH HeT. [Toy 3eMisHOM, MOACTUIIKA IIy0oKasi coioMeHHas. OCBEIaeTCsl COTHEYHBIMU OaTapesMu.
Bentumsaiust ecrectBennas (Pucynoxk 3). B mepwox ucciaemoBaHWi KMBOTHBIE HAXOIWIHCH B
OJIMHAKOBBIX YCJIOBUSX KOPMIICHHS. PalluOHBI COCTaBISUIUCH COTVIACHO JETATU3UPOBAHHBIM HOpMaM
KOPMJICHHS C YYETOM (DPU3UOJIOTUYECKOTO COCTOSHHUSI JKUBOTHBIX U YPOBHS IIPOAYKTHBHOCTH.

%3 = =

Pucynok 3 — Ilomernienne amns oBert KomapHoro Tuma 2 (YIITHIEK)

3a nepuos HaOMIOJEHUH TeMIepaTypa Hapy>KHOTO BO3AyXa HaXOAWIAch B mpeaenax ot -1 o
-6°C, camas HM3Kas TeMmmeparypa Obuia 3adukcupoBaHa B oauH u3 aHeil: -14°C. Heobxomumo
OTMETHTB, YTO 3TO HEOOBIUHBIE TOBBILICHHUS TEMIIEPATypHhI AJISl PETHOHA B 3TOT MEPHUOJ TOA.
Pe3ynbraTel H3MepeHus mapaMeTpOB MUKPOKJINMATA Mpe/ICTaBIeHb! B Tabnuie 1.

Ta6Jmua 1- HapaMeTpH MUKPOKJIMMATA B KOIIapax B 3aBUCUMOCTHU OT KOHCTp}’KI_[I/Iﬁ 1 CE30HA rojaa

Touka KaamaxiiaObIH Touka Ymrunek
TTokazarenu
3uma || Becna 3uma Bechna
Temnepatypa, °C 4,34+2.0 12,8+1,2 9,8+1,4 9,5+1,3
OTHOCHTENLHAS BIAXHOCTE, % 86,5+2,8 68,8+2,1 73,5+£3,4 63,4+3,2
CKOpOCTh BO3AYIIHOIO MIOTOKA, M/C 0,06+0,02 0,07£0,01 | 0,01+£0,01 | 0,08+0,01
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1 2 3 4 5
VYraexucnslii ra3, % 0,30+0,01 0,42+0,01 | 0,28+0,01 | 0,324+0,03
AMMuaK, Mr/m° 5423 8+2.4 2,4+12 542,1
CepoBoaopof, MI/M° 1,9+0,02 3,9+1,0 0,07£0,01 | 1,07+0,01

U3 npuBeneHHBIX JaHHBIX TaOMUIBI 1 BUHO, YTO TEMIEPATyphl B KOMIApaX TOUYKHA Y IITHIICK
(11aK0-OMTHOM) B 3UMHE-BECEHHHI MEPHOJ rojla HAXOJUIIUCh B MpeeNiaX JIOMyCTUMON HOpMEL. B
aHAJIOTMYHBIA Tiepuoa B Komapax Touku KanmakmiaObiH (OSTOHBIH OJIOK) TeMIieparypa BO3ayxa
HaXOJWJIACh HIDKE JOMYCTUMOW HOpMBI U coctaBuia 3umon 4,3 °C, Becnoit 9,8 °C. OtHocuTebHAS
BJI&XXHOCTh BO3/yXa B 3UMHHH TEpHOJ B Komapax Touku KanMakiiaOblH HAXOAWIHNCh Ha BepXHEH
TPaHUIlEe JOITyCTUMBIX HOPM, U COOTBETCTBEHHO COCTaBMIN: 3UMOM 86,5+2,8 % u BecHO# 68,8+2,1%,
a B KOIlapaX TOYKU YIITWICK 3TH IIOKa3aTeNM Ha NPOTHKEHWU BCErO HCCISAYeMOro Iepuojia
HaXOJIMJINCH B TIpeieiax HOpM U COCTaBMIIO: 3uMoi 73,5+3,4% u BecHOM 63,443,2%.

B mokazarensx CKOpOCTHM JBIDKEHHS BO3lyXa B Kommapax oOOMX  KaKHX-THOO
3aKOHOMEPHOCTEH B 3aBUCHUMOCTH OT KOHCTPYKIIMM W C€30HAa T0Ja HaMWU HE yCTaHOBJIeHO. UTo
KacaeTcsi Mo COJICPKAHHI0 KOHICHTPAIMM BPEAHBIX Ta30B, B KOIIApax OOCHX TOYEK YCTAHOBICHO
3HAYUTENbHAS 3ara30BaHHOCTD. Tak, B Touke KammakmiraOsiH 1 YIITHIIEK COOTBECTBEHHO: YTIIEKUCIIBIN
ra3 konebancs ot 0,30+0,01% mo 0,42+0,01% wm ot 0,28+0,01% mo 0,32+0,03%. Taxxke Hamu
YCTaHOBJICHA HEKOTOpas 3aBUCHUMOCTh COJICP)KAHHUS YIJICKHCIIOTO Tra3a OT KOHCTPYKTHBHBIX
ocoOeHHOCTe W ce30Ha Toaa. MakcHuManbHas ero KOHICHTpalusi OOHapyXKeHa B TOYKE
KanmakiiaOwia B BeceHHMI niepuoa 1 coctaBmiio 0,42+0,01%.

[TonyueHHbIe pe3yNbTaThl MMAPAaMETPOB MUKPOKIUMATa B 3aBUCUMOCTU OT KOHCTPYKTHBHBIX
0COOCHHOCTEH M CE30H rojia MoKa3aliy, YTO JYYIINe YCIOBUS COJEPMAHUS OBEIl CO3JIaHO B KOIIapax
TOYKHM YIITWICK, TJC BETCPUHAPHO-CAHUTAPHBIC, TUTHCHUYECKHE U JPYTrHe XO3SIHCTBEHHBIC
MEPOIPUSITHS OPTaHU30BaHbI JIy4IlIe, 4eM B TOuke KammakiiaObIH.

TakuM 00pa3oM MO TEXHOJIOTUYECKUM U 300TMTHEHUYCCKUM TPEOOBaHHUSM M3 CPaBHUBACMBIX
KoIlap Hauboiee TMOJIHO OTBEYaeT NIIAKOOWTHAS KOHCTPYKIUS CTEH C TIUHO-CONOMEHHOMN
IITYKaTypKOH M KpOBJIs ¢ IMHU(EPHBIM IMOKPHITUEM, YTCIUICHHBIM KaMBIIIOBBIM MaToM, KOTOpas
o0ecrevnBaeT JOCTATOUYHYO MAPANPOHHUIIAEMOCTh U TEILJI03aIIUTY.
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TYWIH

Xanyapmapnsl ycTayAblH OHTAMIBI >KarJaiaapbIMeH KaMTaMachl3 €TyAe Kopa Ke3eHiHueri
MUKPOKIIUMAT KOPCETKIIITEepiH Kyieni Oakpuiay MaHBI3ABI OPBIH amansl. Alnaifa, KemnTereH
300THTHCHANBIK KYPBUIFBUIAPABIH OOJNIMaybl, COHJAW-aK KOJJAHYABIH KOJAWCBI3IBIFEI  OJapbl
naigananyapl TeXeni. ABTopiIapMeH 9p TYpJi KYpbUIBICBIHAAFBI KOM KOpasKaillaJblH aBTOMATTHI
acmanTapjabpl TaianaHa OTHIPHI MHKPOKIMMATHI OOWBIHIIA 3epTTeynep >Kyprizai. Makama Koit
KOpaKalmapbelHAAaFel KOJIAHBICTaFhl MHUKPOKIMMAT JKYHENepiHiH mapaMmeTpiepiH Oaramay >KoHe
HIapYallbUIBIKTBIH CAaHUTAPJIBIK JKaFAalblH aHBIKTAYJIbIH KYHECIH HEri3liey MocelesiepiHe apHaJFaH.
KpicTakka Typy Ke3eHiHAe KapanaibiM >KoHE MOJENBIIK (epManapablH MUKPOKIMMATTHIK, JKaFIalblH
3epTTeye TEeMIIEPaTypa, ayaHbIH bUIFAJIBUIBIFBI, KOMIPKBIIIKBUI ra3bl MEH aMMHAK KOHLIEHTPALUSCHI
CBIPTKBI aya-paiiblHa, KOpaXalJbIH KYpBUIBIC epeKIICTiKTepiHe OaillaHbICThI €KCHIH KOHE OJIap.IbIH
KepceTKimTepi OeJMeHiH aynaHbpl MeH OwuikririHe Oipkenki OeyiHOCHTIHIH KepceTTi. Ayamarbl
KOMIPKBIIIKBUT Ta3bIHBIH KYpPaMblHAA JOWEKTiINiK OalKanmaThlHBI JOJENACH[I: JKBUI Me3TiuliHe
KapaMacTaH €Ki Kopakaiija Jla OHBIH JKOFapbUIaybl OaliKalagbl JOHE OHBIH €H IKOFaphbl
KOHIICHTPAIMACH IUIAK-OMTTI KYpPbUIbIMBIHAA OenrinenreH: Kpicta -0,54%; wexrtemue-1,2%. Bipak
MHUKPOKJIMMATTBIH KaJIFaH MapaMeTpJiepi KaJbIIThl LIEKTEePE, >KaIIbl KOpaKai/IbIH KaFAailblH Tajunan
OTBIPHBIT, MOHOOJIOKTBI KYPBIIbIM/A KOMIAP/Ibl YCTayFa KOJIAMIIbI JKaFjaijiap ’KacalraHblH aTal eTyre
Gonazpl.

200



Masmynbi LA Copepxanne

BETEPUHAPUS I'bIJIBIMIAPBI

Dnekeshev A.K., Zhubantaev I.N., Kakishev M.G.

FEATURES OF THE ANATOMY OF SOME BONES OF THE FACIAL PART HEADS
OF A BACTRIAN CAMEL .....oiiiiiiiii e
KyxebaeBa Y.K., IlerponasioBckuii M.B., Hypraames B.E., Kymammesr K.K.,
Kanat6aes C.I'.

MOP®OJIOIT'MYECKUE TTOKA3ATEJIM KPOBU MHOUIIMNPOBAHHBIX BHPYCOM
JIEMKO3A KPYITHOT'O POIATOTO CKOTA......oooiicieieieeeeeees oo
Kuzhebayeva U.Zh., Koshemetov Zh. K., Petropavlovskiy M.V., Nakhanova G.Dzh.
SELECTION AND OPTIMIZATION OF THE COMPONENT COMPOSITION OF THE
TEST SYSTEM FOR LABORATORY DIAGNOSTICS BOVINE
LEUKEMIA ...ttt b bbbt b ettt ettt e et
Taiguzin R.S., Svotina M.A., Montayeva N.S.

TOPICAL ISSUES ON RABIES CONTROL IN THE WEST KAZAKHSTAN REGION....
Hlepumona C.K., CapcembaeBa H.b., Adonuranuesa T.b.

«BEPMUKOM» A3BIKTBhIK KOCIIACBIH KOJIJIAHFAH JXAFIAMJIAFBI CUBIP
CYTIHIH CAITACBIH BETEPUHAPUSJIBIK-CAHUTAPUSJIIBIK BAFAJIAV ..o
Axkko30Ba A., CapcembaeBa H., Pomames K.

«LIEOBAJIBIK» [IPEBUOTUI'TH KOJIJJAHFAH KE3JIET'T KAMBIH
BAJIBIKTAPBIHBIH ~ (CLARIAS  GARIEPINUS) KAH  KOPCETKIIUTEPIH
BE P T T EY e e e a e e
Beishova 1.S., Nurgaliyev B.E., Belaya E.V., Ulyanov V.A., Ginayatov N.S.,
Zholdasbekova A.Zh.

ASSOCIATION OF GENETIC POLYMORPHISM OF LTF, MBL1 AND TLR -9 WITH
RESISTANCE TO CHLAMYDIOSIS IN HOLSTEIN CATTLE......ccccoiiiiiiieicee
Sarsenkulova N.A., Tuyskanova M.S., Tabys Sh.T., Hussen J., Zhugunissov K.D.
DEVELOPMENT OF OPTIMAL PARAMETERS OF INACTIVATION OF CAMELPOX

Hobanynnaesa A.9., Acanbaes T.1I., Xamsuna A.K., Kaceiméexosa LIL.H.

OLEHKA JTHK 13 OBPA3LIOB KA3AXCKUX ITOPOJ JIOIMAJEN TUIIA XXABE U
AJTAVICKOI'O THUIIA JJIA 16S pPHK CEKBEHUPOBAHUS..........oooiiiiiiiiiciee
Alikhanov K.D., Jakupov L.T., Abultdinova A.B., Kuzerbayeva A.T., Mamytbekova
G.K.

ULTRASOUND DIAGNOSTICS PARAMETERS OF UTERINE PATHOLOGIES IN

AanbicoaeBa I'.E., AnquxanoB K./I., bapaxos b.b., Hap6aesa J/I./l., TaunoBa A.A.,
ManasidaeBa A.A., Typadexos M.P.

PA3PABOTKA PEXMMOB INPUMEHEHUA AESMHOUIMWPYIOIIEIO CPEJICTBA
HA OCHOBE ITEPEKHCH BOHOPOMA. ...t e e
Umitzhanov M., Kanatbayev S.G., Murzabaev K.E., Mukhitdinova G.Y., Omarbekova
G.K.

REACTIVITY, IMMUNOGENICITY AND ADJUVANT PROPERTIES OF AN
ANTIPASTEURELL VACCINE FROM STRAIN A 46 N2 576......ccccocveiiieeiee e
Kanxkaesa /I.b., Mayinanos A.3., Kysem0ekoBa I'.b., Myp3a6aes K.E.

KA3 ACITEPTMJIJIE3IHIH, ITATOJIOT UAJIBIK MOPOOJIOTUSICHL..........ccvveeveeeiiee,
Kaaxkaena /I.b., MayaanoB A.3., Kyzemo0exoBa I'.b., Mmanosa A.C.

WUTEJI'T ACHEPT'MJUJIE3IHIH ITATOJIOI USJIBIK MOP®OJIOTUACHL................ccue
MonTaeBa H.C., CBoruna M. A., Mmanosa A.C.

OPIAHM3M JXAFIANMBI MEH JXXEKE AF3AJIAPBIHBIH ®VHKIIMOHAJIIBIK

201

10

19

27

35

44

53

62

70

79

86

95

102

111



Berepurapuns Fbl/IbIMAaPbI

KbISMETIH BAFAJIAY YIIIIH CAYBIH CUBIPJIAP KAHBIHBIH, BUOXMMUSJIBIK
KOPCETKIIITEPIH TAJIIAY . e e e e e, 120
dymaena JL.JK., Kaparyios A.H., OmapoBa 3./l., Aprum6baea T.Y., Tyaenaudaen
A.B., Meaucoek A.M., Oyoakip H.A.

OBHAPY)XEHUE MOPBUJUIMBUPYCOB VY JIETYUMX MBIIIEN OBUTAIOIINX

HA TEPPUTOPUU PECITYBJIMKM KABAXCTAH. ..., 132
Aymaesa JI.JK., Mapat ML.B., EptieyoBa b.0O., Ca0bip:kanoB A.Y., HameroB A.M.

KEWBIP JJOCTYPJII JAE3MH®EKILUAJIBIK 3ATTAP MEH TABUTU
KOCBUIBICTAPAAH  AJIBIHFAH  O©HIMJEPIIH  BAKTEPUSIFA KAPCBI

KACHUETTEPIHIH TUIMJAUII'TH OKCIIEPUMEHTTIK HEI'I3ZIEY ... ceeevemrnne 139
Kirkimbaeva Zh.S., Bessembayeva L.B., Zhylkaidar A.Zh., Anda V., Maulanov A.
ETIOPATHOGENETIC ASPECTS OF SHEEP MASTITIS v 148

Koiireabaunosa A.C., Cadbipdaea A.M., Koigeldinova A. S Sabyrbaeva A M

IAJIABAM XKIIIC- -JIETT KAHAJAJIBIK GROWSAFE KYUECIH KOJIIAHY JAFBI
BETEPMHAPUAJIBIK-CAHUTAPUAJIBIK TUT'MEHAJIBIK TAJIAIITAPFA CAUI
KT Y Lo 156
Lozowicka B., Paritova A.Y., Kushmukhanov Zh.S., Nakhatova N.K.

VETERINARY AND SANITARY EVALUATION OF CHICKEN MEAT WHEN USING

FEED MINERAL CONCENTRATE "NATURAL ZEOLITE" IN THE DIET.................. 164
Daugaliyeva A.T., Daugaliyeva C.T., Kanatbayev C.G., Baitlessov E.U.
METHANE EMISSION FROM CATTLE IN THE REPUBLIC OF KAZAKHSTAN ............ 173

Bopan6aeBa K.E., 3aman6exoB H.A., CarrapoBa P.C., Kopadaes E.M., CusnbexoB
C.T., Typxururona IIL.b., Keuibreaguesa A.A., baiimyp3aesa M.C., AG:xxanneBa A.b.

IPI KAPA MAIJIbI KEPATOKOHBIOHKTUBTIH EMJIEY YIIIH JIAWBIHIAJIFAH
OUTOIIPEITAPATTBIH, OAPMAKO —TOKCI/IKOJIOFI/I}UIBIK KOHE
MUKPOBUOJIOT MAJIBIK KOPCETKILITEPIH 3EPTTEY ... PP £ < X
Aiitnaesa 3.C., Taraes O.0., Kymmyxanos K.C., Bapaxon B B

CPABHUTEJIbHASI OHEHKA [TAPAMETPOB MMUKPOKIIMMATA KOIIOAP
PA3JIMUHBIX KOHCTPYKIIAM. .......cooiiiiiiiiie e 193

202



Aemopnapza apuanzan_epeice

«FbutbiM JkoHE OLNIM» FBUIBIMH — TMPAaKTUKAIBIK KypHaibl — JKoHrip xaH arteinmarbl bateic KazakcrtaH arpapiibik-
TEXHUKAJbIK YHMBEPCUTETIHIH Mep3iMai OacbuibiMbl. JKypHanbl TOKCAaH CalblH LIBIFAPbUIAJbI, MakKajajapbl Ka3ak, OpbIC JKOHE
aFbUILIBIH TULACPIHIC JKapbIK Kopeadi. JKypHai aybulmapyambuiblK, BETePHHAPHSIIBIK, OHOIOTHSUIIBIK, TEXHUKAJIBIK, YKOHOMHKAIIBIK
JKOHE OJICYMETTIK FhUIBIMIAp CallaChIHIAFbl iprelii JKOHE KOJaHOAlbl 3epTTEYIEpiH ©3eKTi Mocesenepl OOMbIHIINA FhUIBIMUA
Makajanap Kapusuiaipl.

JKunakka »xa3puryns! «Kasnomray AK (mrzekc 76316) raser — xxypHaiI KaTaJorTapblHaH aryra OoJabl.

Bi3nin sxypHanma apusiiayra jKOCIapiiaHFaH FhUIBIMH, TEXHHUKAJBIK JKOHE OHIIpiCTIK Makanamap Oip »KakTbl KapaliaJbl
JKOHE pelakius ankachiHaH eteni. OH  KOPBITBIHABI JKacaJFaH >Kar[aiiia, MaTepHall >Kapusiay Ke3eriHae penakUHsHbIH
«IOPT(OIHOCHIHA» OpHAIACTBIPbUIAABI. JKapUsUIaHBIMHBIH JKbULIAMABIFBI MaTEPHANbIH ©3EKTUNIriHE KOHE DPEeNaKUMSHBIH OChI
TaKkpIpbITarbl «I10pTHONHOCHIHBIH» TONBIKTBIFbIHA OaiinanbicThl. ConbiMeH KaTap, KP BFM BiniM jkoHE FBUIBIM CaaChIHIAFbI
Gakbluiay KomuTeTi TeparachiHbIH 12.06.2013 xputsl OyiipbirbiMeH Ne943 xypHalIblH FHUIBIMH KBI3METTIH HETI3ri HOTHKENepiH
skapusiay yiuiH, KoMuTer ycbiHFaH OachulbIMAap Ti3IMiHE €HTi3y LIapTTapblHBIH Oipi — IIET TUIAEpiHAe 0achUIBIMAAP/bIH OOIYHI;
aFBUILIBIH TUTIHJCTI MaKaianap Ke3eKTeH ThIC 0aChUIBIM KYKBIFbIHA HE 00Jabl.

Op MakajJaHbl JKypHaJl CaWThIHJA OpHAIACKaH OHJIAWH Makajanapibl OepyliH jKoHE peleH3MsUIAy/blH OHIAalH KyHeci
APKBUIBI )KYKTEY KepeK.

«FbutBIM K0HE OLTiM» )KypHAJIbIHA MaKaja AaiblHIaFaH Ke3/1e TOMEH/ICT1 epexeliepi KETESKIITIKKE any/abl YChIHAMbI3:

Maxana 7.5-98 xanblkapaiblk MEMIICKETTIK CTaHIAPTKA CIHKec paciMzeneyi THICTi.

Makaiia aneMeHTTepiHiH Ti30eri keneci:

Komxaszbanapaa omOeban oHIBIK KiKTeyilmn uHAeKci 0omy kepek — OOXK (FpUIbIMM KiTanmxaHajdapIarbl HHACKCALUS
JKETEKIILTIrIMEH ColKec);

ABTOpIIap Typabl aKnapar (Teri, aThl )KeHi, FEUIBIMH JI9PEKeCi, TOpPEXKeci, TYPAThIH MEKCHKaNbIH KOPCETE OTBIPHIII, JKYMBIC
OPBbIHBIHBIH MEKEMECIHIH TOJIBIK aTaybl), OapIIbIK KapHusilap aBTOPJIAPbIHBIH MEKEHMKaIaphbl (HEri3ri aBTOPAbIH KOPCETKIli);

YKapusinanran MatepuanmapabiH ataysl (0ac opinTepmeH, KanbiH, 11 Tapmakiia, Times New Roman, Times New Roman KK
EK, a03a1 oprachlHaH x*a3bli1ajbl).

Op aBTopabiH oH anTbiH canasik ORCID ID.

Amnnotanust 150-300 ce3 (skapusiianFaH MaTepHa TUTIH/IE KOHE aFbUIIIBIHAA OepiireH);

Kint ce3nep (kypcus) (kinrt ce3nep cansl: 3-teH 10-Fa neitin);

MakananblH MOTiHI. FhUIBIMM MaKaaHbIH MOTIHI Kipiclie[JeH, MaTepHaliap MEH 9JIiCTEPJIeH, HOTI)KENEePIeH, TalKblIay JaH,
KOPBITBIH/IBIIAH, KApXKbUIAHABIPY Typaibl aknapaTtran (0ap OoiraH >karnaiina), onebuerrep Ti3iMiHeH Typajbl. OpOip TynHycka
Makanaaa (9JIeyMeTTIK-TyMaHUTAPIIBIK OAFBITThI KOCIIAFAH/IA) 3€PTTECY HOTHIKENEPI )KAHFBIPTHUIATBIH OOIYBI THIC, XKaOJBIKTAp MEH
MaTepHalJapAblH UIBIFY TEri, NepeKTepli CTATHCTHUKAIBIK OHICY OIICTepl KOHE >KAHFBIPTYIbl KamMTamachl3 €TyaiH Oacka ja
TOCLIEPi KOPCETLIE OTBIPBIIL, 3€PTTEY 9J[iICHAMAChl CUIIATTAILYbI THIC.

MEMCT 7.1-2003 coiikec maiiiananpuras sgeouerrep TiziMi «bubnnorpagusisik sxa3zda. bubmrorpadusuislk cunarrama.
JKunaxrayznplH Okanmbl TamanTapbl MeH epexenepi» (20 TakplpplITaH KeM eMec), ciiTeMenep MOTiHJAe aWTbUIFaHAai
opHanacThIpblIFad. Kasak TutiHaeri maiiianaHbuFraH 9JcOMeTTep i Ti3IMi JIaThIH KECTEeCiHe COWKeC aspiiaHaibl.

Tyitingeme (erep MakajdaHBIH MOTiHI Ka3ak TuTiHAE Oojca, OHOa TYHIHIEME OpBIC TUIE, e€rep MaKaJaHBIH MOTIHI OpbIC
TiniHAe Oosica, OHAA TYWiHAEME - Ka3ak TUIIe, erep - aFbUIIIBIH TiTiHAe 0osica, OHAAa TYHiHAEME - Ka3ak jKOHE OpBIC TUIIEpIH/IE)
150-300 ce3 601y Kaxer.

Marepuanuap Oacna Typinge (1 naHa) skoHE OIEKTPOHABI TYpAE, MAapaKTbIH OapiblK KarblHIA IIeTTepi 2,5 oM,
Word A4 penaxropsinza, Times New Roman mpudtimen, 11 enmemai, 6ip unrepsanmen 6epineni. I'paduxanbik MaTepual MoTiHre
eHT'i3UIin, rpadukanbiK perakropaa opbiHAANYbl Kepek. Cyper »kaszynapsl Oapibslk OenrinepmeH OepinreH. Pertik HemipieHreH
KECTeNep/IiH TaKbIPhIITapel OONybI Kepek (KecTenep - 5-TeH Kem emec, cyperrtep - 5-TeH kem emec). AHHOTalusUIap/pl,
KOHCIIEKTiJIep/1i )KOHE CYPeTTep MEH KeCTeNep/li eCKepe OTHIPHII, KOJDKa30aHbIH XKalbl KejieMi, 8 OeTTeH a3 6oiaMay Kaxer.

XKypuanasiy 0ip caHbiHIa Oip aBTOPBIH 2-/1€H KOI eMeC MaKalachlH Kapusiayra pykcat erinemi. JKeke mapakra aBropiap
Typaibl aknapaT (YiHbIMbI, KbI3MET1, FEUIBIME JI9PEXKeci, MEKeHKalibl, OaiiTaHbIC TeledOHbI).

Bip Makasiansl sxapusiay KyHbI:

- BKATY IIOK yurin (keke Tyiira) - 1 (6ip) 6erke 2000 (exi MbIH) TEHTe;

- e3re yitbimaapaeiH [IOK yirin (keke Tyira) - 1 (6ip) 6etke 4000 (TOpT MbIH) TEHTe;

- GapJbIK yibIMAap yiriH (3anas! TyiFa) - 1 (6ip) 6etke 6000 (anThl MBIR) ;

- LIETENIK aBTopiapra (0apJibiest wiemendix) - Teri.

MexkeHKalbIMBI3!

090009, Opan xanacwet, Koneip xan koweci, 51.

«FoLnvim dcane 6inimy - Koneip xan amoinoazet BKATY-0biH 2b1161MU-NPAKMUKATILIK HCYPHATILL

Anvikmama meneghonwi: 87112 51-65-42; E-mail: nio_red@mail.ru

JKypranoviy snekmponowik catimel — http://ois.wkau.kz

JKypuanoa maxana stcapusnay JHcapHaceln MblHA ecenuomya ayoapyea 60aaovl:

«Kaneip xan ameinoasvl bamvic Kasaxcman azpapavik-mexHuxanvix yHusepcumemiy KeAK

PHH 270 100 216 151

BHH 021 140 000 425

HUK KZ 516010181000027495 «Kazaxcman Xanvix bankiy AK Bamvic Kazakeman Qunuans

KUK HSBKKZKXKFE 16
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IIpasuna ona aemopos

Hayuno-npaktudeckuii xypHan «FbUlbIM jkoHE OiiM» SBIsSETCS MEPUOJMYECKUM H3JaHueM 3amnanHo-Kaszaxcranckoro
arpapHO-TEXHUYECKOro yHHBepcuTera uMeHu JKaurup xaHa. JKypHan BBIXOAMT €XKEKBApPTAIbHO, CTAaThHM IYOJHKYIOTCS Ha
Ka3aXCKOM, PYCCKOM H aHIIIMHCKOM si3bikax. XKypHan myOnukyer Hay4dHbIe pabOThI [0 aKTyalIbHBIM MpobiieMaM (yHIaMeHTaIbHBIX
U IPHUKIAIHBIX UCCIIEA0BAHUI B 00JACTH CEIbCKOXO3HCTBEHHbIX, BETEPUHAPHBIX, OUOJIOrNYECKNX, TEXHUYECKNX, SIKOHOMHIECKHX
U COLMAJIbHO-TYMaHUTapHbIX HAayK.

IMonnucky Ha cOOPHUK MOXKHO OQOPMHTB 10 KaTanoram raser u xxypHainos AO «Kasnouray (uanexc 76316).

HayuHo-TexHu4eckue M MPOW3BOACTBEHHBIC CTAThH, IUIAHUPYEMbIE K OIYOIMKOBAHHIO B HAIIEM JKypHAJE, MPOXOJST
NpOLEYPY OJHOCTOPOHHErO CJIENOr0 PELEH3UPOBAHHMS M YTBEPIKACHUS HA PEAAKUMOHHOW KoJleruu. [Ipum mHonoXuTenbHOM
3aKIIIOYCHUN MaTepuall MoMeIIaeTcss B «nopTdenby peAakiud B ouepeb Ha omybnukoBaHue. CKOPOCTh MyOIMKALMKM 3aBUCUT OT
aKTyaJbHOCTH MaTepHalia U 3al0JIHEHHOCTH «IIOpPT(ers» peaakiuu 1Mo JaHHON TeMaTtuke. Kpome Toro, B CBSI3U C TEM, YTO COIJIACHO
npuka3sy [Ipeacenatens KKCOH MOH PK ot 12.06.2013 k. Ne 949 onHuM U3 ycnoBHid BKIIOUYCHUS JKypHala B IEPEUCHb U3AaHHI,
pekoMeHnayeMbix Komurerom 1St myOauKaMiu OCHOBHBIX PE3yJIbTaTOB HAYYHOH JESTEIbHOCTH, SBIISETCS HATMYKe MyOIMKaluii Ha
MHOCTPAHHBIX 3bIKaX, IPABOM BHEOUESPEIHOTO OMyOIMKOBaHHs OY/yT MMOJIb30BAaThCS CTaThU HA QHTJIMHCKOM SI3bIKE.

Crartpy Jutsl TyOIUKAIMK CIISTYeT T0JaBaTh IIOCPEACTBOM OHJIAIH CHCTEMBI ITOJa4YH U PELICH3UPOBAHMUS CTATEH.

[pu noaroroBke crareil B )KypHaJ PEKOMEHAYEM PYKOBOACTBOBATHCS CJIETYIONIMMH IPABUIIAMU:

Cratbs gomkHa ObITh oopmiiera B crporom cootBerctBuu ¢ 'OCT 7.5.-98 «KypHanbi, cOopHKH, HHOPMAIIOHHBIE
u3nanus.  M3narensckoe  opopMileHHE MyONMKYyEeMbIX —MAarepHaloBy», MNPUHATBHIX MexrocyaapcTtBeHHbIM  COBETOM IO
CTaHxapTU3amuy, Mmerposnorud u cepruduxamun (mporokon Ne 1:3-98 or 28 mas 1998 roma), a Takke HPHCTATCHHBIX
oubmuorpaduueckux couckop no I'OCT 7.1.-2003 «bubnuorpaduueckast 3anuch. bubnuorpaduueckoe omucanue. OOmme
TpeOOBaHUSI M NpaBWIA COCTABJICHUS», NPUHATHIX MexrocynapcrBeHHbIM COBETOM IO CTAaHIAPTH3ALMH, METPOJOTHH U
ceprudukanmu (mporokon Ne 12 ot 2 mrons 2003 r.)

[MocnenoBaTeabHOCTh YIEMEHTOB U34aTeIbCKOr0 0O(OPMIICHUSI MATEPHAIIOB CIIEAYIOIIAs:

Wnpexe YJIK (B COOTBETCTBHH C PYKOBOJICTBOM MO HHICKCAIMH, UMCIOIIMMCS B HAYYHBIX OMOIHOTEKAX);

Caenenust 06 aBropax (aMuins, HHULHAIBL, Y4eHas CTCICHb, 3BaHHE, [IOJIHOC HAUMCHOBAHHE YUPEKICHHS, B KOTOPOM
BBINIOJIHEHA paboTa ¢ yKa3aHHEM Iopoja, CTPaHbI), agpeca BCEX aBTOPOB IyOIMKaluii (B TOM YHCIE C YKa3aHHEM OCHOBHOI'O
aBTOpA);

3arnaBue myoaMKyeMoro marepuana (POMUCHBIMU OyKBaMH, MONYXHPHBIA, Kernib 11 myHkToB, rapautypa Times New
Roman, Times New Roman KK EK, a63ai rieHTpupoBaHHbIii), B TOM 4nciie Ha aHriuickoM si3bike; [llectHaauarusnaunbiii ORCID
ID kaxmoro aBropa.

Amnnoranust 150-300 ciioB (IpHUBOJUTCS Ha I3bIKE TEKCTA MyOIMKYEMOr0 MaTepHaa i Ha aHTJIHHCKOM S3BIKE);

Kitouessle ciioBa (KypcHB) (KOIMYECTBO KIIIOUEBBIX €10B: 0T 3 10 10);

Tekcer cTaThb. TeKCT Hay4HOH CTaThU BKIIIOYACT OCHOBHBIC ITOJIOKCHYS, BBEICHUE, MaTePUAIbl U METOMBI, PE3yJIbTATEL,
obcyxeHue, 3akiroueHrne, HHOpMaHo O (GUHAHCUPOBAHUH (NPU HATMYHMM), CIHCOK JIUTEPATypbl. B Kamoi OpUTrHHATIBHON
cTaThe (32 HCKIIOYEHHWEM COLMAIbHO-TYMAHUTAPHOTO HANpaBJIeHUS) OO0ECIeYMBACTCS BOCIPOU3BOAUMOCTb PE3yJbTaTOB
HCCIICIOBAHUS, ONUCBHIBACTCS METOJOJOTHS HCCIICIOBAHUS C yKa3aHHEM IPOMCXOXKICHHS 00OpYHOBaHMSA M MaTepuajoB, METOIOB
CTaTUCTHYECKOH 00pabOTKY JaHHBIX U APYTUX CIIOCOO0B 00ECIIEYeHUST BOCIPOU3BOAUMOCTH

CnHCcOK HWCHOJB30BAHHOW JIUTEPATYPHI B coorBerctBur ¢ ['OCT 7.1-2003 «bubauorpaduueckas 3amuch.
Bubnuorpaduueckoe omucanue. OOmMe TpeOOBaHUS ¥ TpaBmia cocTaBieHus» (He Menee 20 HAWMEHOBAHWIA), CCBUIKH
pa3MeIIaoTCs [0 Mepe yHOMHHaHKs B TekcTe. CIHMCOK HCII0JIb30BAaHHOW JINTEPATyPhl Ha Ka3aXCKOM SI3bIKe 0opMIIIeTCs] COrTTACHO
an(aBUTy Ka3aXCKOTO 53bIKa, OCHOBAHHOMY Ha JIATHHCKOM rpaduke, Ha pycCKOM si3bIke - 110 ctanxapty BGN/PCGN.

Pestome (ecam TEKCT CTaTbU Ha Ka3axCKOM SI3bIKe, TO pe3loMe IMyOIMKYeTCsl Ha PYCCKOM SI3bIKE, €CIIM TEKCT CTaThu Ha
PYCCKOM SI3BIKE, TO PE3IOME — Ha Ka3aXCKOM SI3bIKE, €CJI CTAThsl MMyONUKYETCs Ha aHTJIMHCKOM S3BIKE, TO PE3IOME — Ha Ka3aXCKOM U
pycckoMm s3bikax) 150-300 cios.

Marepuaiisl IpeIOCTaBISIFOTCS B iedaTHOM (1 3K3.) M 3IeKTpOHHOM Bujie, B penakrope Word A4 ¢ momsmu 2,5 cM co Bcex
CTOpOH JucTa, rapuutypa Times New Roman, kerns 11, unrepBan ogunapHsiit. ['paduueckuii MaTepuan T0KeH ObITh BCTPOCH B
TEKCT U BBINOJIHEH B rpaduueckoM penakrope. [ToaprcyHoYHbIe HOIIIUCH IIPUBOIATCS C YKa3aHHEM BeeX 00o3HadeHuit. Tabuupl,
POHYMEPOBAHHBIE T10 MOPSKY, JOJKHBI UMETh 3arojoBku (Tabiui — He Oosee 5-u, puCyHKH — He Ooinee 5-u). O6muit o0beM
PYKOIHCH, BKIIFOYAsi aHHOTALIUH, PE3IOME U C y4eTOM PUCYHKOB M TaOJIUIl HE MeHee 8 CTpaHHIL.

B oxHOM HOMepe KypHaia Jomyckaercs myomukamus He Oojee 2 crareit ogHoro aBTopa. Ha oTenbHOM JHCTe MPUBECTH
CBECHUA 00 aBTOpax (OpraHu3auys, JODKHOCTb, YUEHas CTCIICHb, apec, KOHTAKTHEIN TenedoH).

CTONMOCTb ITyOJIMKALUK OJJHOM CTaThH:
- aus [IIC 3KATY (¢usudueckoe nurio) - 2000 (nBe Thicsiur) TeHre 3a 1 (0HY) cTpaHUILy;
- uist [II1C nnbix opranmsamm  (¢pusudeckoe nuio) - 4000 (versipe ThICSIYM) TeHre 3a | (0HY) CTpaHUILLy;
- JUIs BceX opranmzanuii (ropuaudeckoe Jmmo) - 6000 (mects Toicsd) 3a 1 (oHY) cTpaHuiLy;
- 3apy0eKHBIM aBTOpaM (BCE aBTOPHI 3apyOeKHbIE) - OECIUIATHO.

Anpec:

090009, 2. Vpaneck, yn. XKaneup xana, 51

Hayuno-npaxmuueckuil scypran 3KATY umenu JKaneup xana «Foinvim dcane 6inimy («Hayka u obpasosanuey)

Tenegpon 8/7112/516541; e-mail: nio_red@mail.ru

Onexmponnwiii catim srcyprana — http://ois.wkau.kz

Bankosckue pexgusumol npu nepeuucieHuy 0eHeJICHbIX cpedCcme 3a OnyOIUKO6aHue cmamel.

HAO «3anaono-Kasaxcmanckuii azpapro-mexnuueckuil yuugepcumem umenu JXanaeup xanay

PHH 270 100 216 151

BUH 021 140 000 425

HUK KZ 516010181000027495 3an.Ka3z.gpunuan AO «Hapoouwiii banx Kaszaxcmanay

bUK HSBKKZKX; KBE 16

KHII 859

Pybneswiii cuem: KZ606010181000030922
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Rules for authors on the design of an article for publication

Scientific and practical journal «Gylym jine bilim» is a periodical of the West Kazakhstan Agrarian and Technical
University named after Zhangir Khan K. The journal is published kuarterly and articles are published in Kazakh, Russian and
English languages. The journal publishes scientific works on actual problems of fundamental and applied researches in the field of
agricultural, veterinary, biological, technical, economic and socio-humanitarian sciences.

Subscription to the collection can be arranged through the catalogues of newspapers and magazines «Kazpost» JSC
(index 76316).

Scientific, technical and industrial articles planned for publication in our journal undergo the procedure of unilateral blind
review and approval by the editorial board. With a positive conclusion, the material is placed in the «portfolio» of the editorial board
in the kueue for publication. The speed of publication depends on the relevance of the material and fullness of the «portfolio» of the
editorial office on the given topic. In addition, due to the fact that according to the order of the Chairman of KKSON MES RK dated
12.06.2013 Ne 949 one of the conditions for inclusion of the journal in the list of editions recommended by the Committee for
publication of the main results of scientific activity is the availability of publications in foreign languages, the right of extraordinary
publication will be enjoyed by articles in English.

Articles for publication should be submitted through the online article submission and review system.

When preparing articles for the journal we recommend to follow the following rules:

The article should be designed in strict accordance with GOST 7.5.-98 «Journals, collections, information publications.
Publication design of published materials», accepted by Interstate Council on standardization, metrology and certification (report Ne
1:3-98 of May 28, 1998) and article bibliographic lists of State Standard 7.1.-2003 «Bibliographic record. Bibliographic Description.
General Rekuirements and Rules for Drawing Up» adopted by the Interstate Council for Standardization, Metrology and
Certification (Minutes Ne 12 of July 2, 2003)

The sekuence of elements of publishing design of materials is as follows:

UDC index (according to the indexing guidelines available in scientific libraries);

Information on the authors (surname, initials, academic degree, title, full name of the institution where the work was done
indicating the city and country); addresses of all authors of publications (including that of the main author)

The title of the publication (in capital letters, boldface type, font size 11 points, Times New Roman, Times New Roman
KC, centered indent), including in English;

Hexadecimal ORCID ID of each author

Abstract of 150-300 words (in the language of the text to be published and English)

Keywords (italics) (number of keywords: 3 to 10);

Text of the article. The text of the research article includes the main points, introduction, materials and methods, results,
discussion, conclusion, information on financing (if any), list of references. Each original article (with the exception of the socio-
humanitarian field) ensures reproducibility of the research results, describes the research methodology, indicating the origin of
ekuipment and materials, methods of statistical data processing and other ways to ensure reproducibility

The list of references in accordance with GOST 7.1-2003 "Bibliographic record. Bibliographical description. General
rekuirements and rules of drawing up" (no more than 12 titles), the references are placed as they are mentioned in the text. The list of
references in Kazakh is executed according to the Kazakh alphabet based on Latin characters, in Russian - according to BGN/PCGN
standard

The abstract (if the text is in Kazakh, the abstract is published in Russian and English, if the text is in Russian, the abstract
is published in Kazakh and English, if it is in English, the abstract is published in Kazakh and Russian) 150-300 words.

Submissions are submitted in hard copy (1 copy) and electronically in Word A4 with margins of 2.5 cm on all sides,
Times New Roman typeface, type 11, single spacing. Graphic material should be embedded in the text and made in a graphic editor.
The sub-picture captions are given with all symbols. Tables numbered in order should have titles (tables - not more than 5, figures -
not more than 5). Total length of manuscript, including abstract, summaries and figures and tables: no less 8 pages.Not more than 2
articles of one author are allowed to be published in one issue of the journal. On a separate sheet give information about the authors
(organization, position, academic degree, address, contact phone number).

The cost of publishing one article:

- for teaching staff of WKATU (individual) - 2000 (two thousand) tenge per 1 (one) page;

- for teaching staff of other organizations (individual) - 4000 (four thousand) tenge per 1 (one) page;

- for all organizations (legal entity) - 6000 (six thousand) per 1 (one) page;

- to foreign authors (all authors) - free of charge.

Adress:

090009, Uralsk, 51 Zhangir khan str. Scientific and practical journal of Zhangir Khan WKAU «Gylym jine bilimy
(«Science and Educationy)

Phone 8/7112/516541; e-mail: nio_red@mail.ru

Journal's electronic site - wkau.kz (section «Science» - «Scientific publications of WKATU»).

090009, Uralsk, 51, Zhangir khan Street

Scientific and practical journal of Zhangir khan WKATU «Science and Education»

Telephone 87112 50-21-15; 51-61-30; e-mail: nio_red@mail.ru

Website of the journal — http://ois.wkau.kz

Bank rekuisites when transferring funds for the publication of articles:
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