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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.

Key words: 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):
la - 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):
la - 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 - 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.
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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.
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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, 2c - alveolarhole for the posterior canine, 3 - nasal bone, 3a - nasopharyngeal suture

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.
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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.
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TYWUIH

bakTpuan Ty#eciHIH MYpBIH JXKOHE KECKIIml cyHekTepi Oac cyHeriHiH aaablHFBl OemiriHme
OpHaJlacKaH *oHe 0acka aybUIIapyallbUIbIK jKaHyapiapblHa KaparaHaa aHATOMUSUTBIK KYPBUTBIMBIHIIA
JKYTIITaCKaH CYHEeKTepiMeH epekienenemi. Tyieneri MypblH CYHeKTepl €Ki JKallllak CyHeKKe YKCaIbl,
ollap MYPBIH KYBICHIHBIH TOOECIH KaJIBINTACTBIPYFa KAThICAIbl JKOHE CHIPTKBI JKOHE IIIKi Oerrepre
Oemineni. Ipi Kapa ManbIMEH CallBICTBIpFaHa, OaKTpHUAaH TYHECiHIH MYpPBIH CYHEriHiH Y3bIHIBIFBI
MYpBIHHBIH TMiIIHI MEH MYpPbIH aWHAachIHBIH JOpcanbli OeJiriHae oOpHajacy epeKIlelirine
OaliaHBICTBI €Ki ece Killll KOHEe MYPBIH KYyBICBIH TOJIBIFBIMEH >KaOBUTYBIH KaMTaMachl3 ETIeH/,
COHJIali-aK UTTEpAE Je OChIHIal cumnarra. Tyleneri MypblH CYHeriHIH MYpBIH aifHachl Oeuiri Oacka
JKaHyapiapra KaparaHAa eloyip KeHeHeli, KaHaT TOpi3[i jKoHEe €Ki WUTICTI KypaWabpl — IIIKi KoHe
CBIPTKBL. MypBIH cyleri KaHaThIHBIH OYHip mmeTi MypslH OeliHfici araTblH OeiriHiH imKi OeTiH
KaJIBIITACTBIPYFa KaThICaIbl, OYIT TyHe e opTypii JIIeM MeH minriHare ue. Tyieneri Keckimr cyiekrepi
TonorpadusIIBIK TYPFBIIA JKOFApFBl JKaK CYHETiHIH anIplHAa OpHajacKaH >KOHE MYPBIH KybICHIHA
KipeTiH MypbIH alHachl VIIIH CYHeK Heri3i peTiHAe KBI3MET eTell JXoHe CYWeKTI TaHTalbIHBIH
QIIIBIHFBI OOJITiH JKOHE epKEeK JKOHE YpFaIlbl KaHyapiapIblH AJIBIHFBI a3ybIHBIH allbBeoajapblHa
OMBIK PETIHJEC KbI3MET aTKapajbl. Bi3NiH 3epTreyiMi3ie Tyie ipi Kapa MalbIMEH CallbICThIpFaH/a
KECKIll MYPBIH TITiCi >KOHE COMKeciHIIe MYpPBIH-KECKill KeciHAici KOoK. bakTpuan TyleciHiH 0Oac
CYHeTiHIH aNaplHFBl OONITiHIH CYHEeKTepiH aHATOMHUSUIBIK 3epTTey Oenrim omicTepre coiikec
xyprizinai. [locTHaTtanpapl Ke3eHzeri OakTpwaH TYHWECiHIH MYpPBIH CYHETiHIH ecy JoHe aamy
JUHAMUKAChl OOWBIHIIA 3EPTTEY HOTIDKENEPi OpTYPJi Kac Ke3CHAEPIHIEri THIHBIC alny XYHEeciHiH
(UBHONIOTHSIIBIK KYKTeMenepiHe OalIaHbICTHI aHATOMUSIIBIK, TY3UTIMIIED MEH JKaHyapiapablH Oac
CYHETiHIH aABIHFbBI 06IIiTi CyHeKTepiHiH CHI3BIKTHIK ONIIEMICPIHIH o3repyiHe colfkec Kemei.

PE3IOME

HocoBble n pe3uoBble KOCTH y BepOirona-OakTpuaHa NpPEACTaBICHBI, MAapHBIMU KOCTSAMH,
KOTOpBIE PACIIONIOKEHBI B JIUIIEBOI YacTH Yeperna U UMEIOT 0COOCHHOCTH B aHATOMUYECKOM CTPOSHUHN
B OTJIMYKE OT JPYTHX CENbCKOXO3SIMCTBEHHBIX JKUBOTHBIX. Y BepOII0/ia HOCOBBIE KOCTH WMEIOT BHJI
JIBYX IJIOCKHUX KOCTEH, KOTOpBIE y4acTBYyeT B 0Opa30BaHMU KPBIIIK HOCOBOH IOJIOCTH M JEJIATCS Ha
Hapy>KHbIE U BHYTPEHHHE MTOBEPXHOCTH. B CpaBHEHMHM C KpyIHBIM pOraThIM CKOTOM JJIMHA HOCOBOH
KOCTH BepOiroia-0akTpruana u3-3a 0COOCHHOCTH (HOPMBI U PACIIONIOKEHHE HO3/IPEH Ha JTOpCcabHON
YacTU HOCA BJBOE MEHBIIE M HE NMPHUKPHIBAET MOJHOCTHIO HOCOBYIO HOJOCTb, TaK XK€ KaK U y COOaK.
HazanbHast 4acTh HOCOBOW KOCTH y BepOJIIOa CHIIBHO PAacUIMPEH, YeM Y APYIHX JKUBOTHBIX, UMEET
BWJI KpbUIa B 00pa3yeT JBa u3ruda — BHYTPEHHUN W HapyXHBIH. JlaTepanbHbIil Kpail Kpblila HOCOBOH
KOCTH y4acTBYeT B 00pa30BaHUM BHYTPEHHEH YacTH CIIE3HOTO OTBEPCTHS, KOTOpas y BepOIroia uMeeT
pasHbIil pa3Mep u Gopmy. PesnoBbie kocTu y BepOioga Tonorpaguyeck pacloyiaratorcsl Blepean
BEPXHEYEIIOCTHBIX KOCTEH M CIy)KaT KOCTHOM OCHOBOM Juisi HO3Iped o0pa3ys BXOJ B HOCOBYIO
MOJIOCTh U (QOPMUPYIOT TIEPETHEI0 YacTh KOCTHOTO HeOa 1 JIYHOUKH JUIS allbBEOJ MEPETHUX KITBIKOB,
KOTOpbIE UMEIOTCS Y CaMIIOB, M Y CaMOK. B Hariem uccieioBaHud BepOJIIof] B CPAaBHEHUHU C KPYITHBIM
poraTsIM CKOTOM HE HMMEET DPE3LOBOHOCOBOTO INIBA M COOTBETCTBEHHO HEMMEET HOCOPE3L0BOMN
BBIPE3KH. AHATOMHYECKOE H3yuYe€HHE KOCTeH JIMIEBOM dacTH dYepemna BepOJtofa-0akTpuaHa
MIPOBOJIMIIACH COTJIACHO OINpEACICHHBIM METOAMKaM. Pe3ynpTaTel HUCCIEOBaHUS IO JTUHAMHKE
CKOPOCTH pOCTa M PAa3BUTUSI HOCOBOW KOCTH BepOIoJa-0akTpraHa B IOCTHATAaJIbHOM IEPHOJIE
COOTBETCTBYIOT U3MEHEHHSIM JIMHEHHBIX MTPOMEPOB aHATOMHYECKUX 0Opa30BaHUH W KOCTEW JIHMIIEBOM
YacTH Yepera >KHBOTHOTO B 3aBHCHMOCTH OT (PU3HOJIOTUYECKHUX HArpy30K JBIXAaTENLHOW CHUCTEMBI B
pa3Hble BO3PACTHBIE IEPHUOJIBI.
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MOP®OJIOI'NYECKHUE INIOKA3SATEJIN KPOBU HHOUIIMPOBAHHBIX
BUPYCOM JIEMKO3A KPYITHOI'O POTATOI'O CKOTA
MORPHOLOGICAL PARAMETERS OF BLOOD INFECTED
WITH BOVINE LEUKEMIA VIRUS
AHHOTANUA
Jleiiko3 KpyITHOTO poraToro CKoTa, MpeacTaBisieT co0oil 3a0oieBaHNe BUPYCHOUW THOJIOTHH.
Bone3Hp xapakTepusyercs, B OCOOCHHOCTH Ha paHHHMX CTaJIUAX, TEM, YTO MPOTEKAET OCCCUMIITOMHO U
MPOSBISETCS a0CONIOTHBIM JU(POIUTO30M B TEepUPEPUUYECKON KpPOBU, a TaKXKe pa3pacTaHUEM
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JTUMQpOUTHBIX OIYXOJICH B KPOBETBOPHBIX U IPYTHX OpraHaxX M TKaHAX. B paboTe M3NmoKeHBI NaHHBIC
pe3yibTaTOB HCCICIOBAHUN MOPQOJIOrHYECKUX IOoKa3areneld KpOBH KPYIHOTO pOraToro CKoTa
WHQUIMPOBAHHBIX BUPYCOM Jieliko3a. [IpuBeneHBI pe3ysbTaThl CEPOJOTHYECKOTO HCCIICIOBAHUS
(PUIO) 77 mnpod KpoBH KPYHHOTO pOraroro CKoTa uepHo-iecTpoil mopoasl. [IpomeHt
uHunupoBanHoctu cocrasun 27,3%. Ilonoxwurensusie B PUJ] kmBoTHele (21 mpoba) Obutn
MIOJIBEPTHYTHI TEMATOJIOTHUECKOMY HccieqoBanuio. M3 Hux B 14 mpobax KpoBH BCe MOKa3aTeld 10
reMaToJIOTHYeCKMM TapaMeTpaM HaxOIHWJINCh B Tpeaeiax pedepcHbIX 3HaueHWHd. B ocTambHBIX
7 mpo6ax HaOIOJANNCh OTKIIOHEHHS OT pedepCHBIX 3HaueHMA. B pe3ynbraTe ObUTH BBISIBICHBI IPOOBI
C YBEIUYCHHBIM KOJIMYECTBOM JICHKOIUTOB, JIUMQOIMUTOB, 303MHO(DUIOB, € YBEIUYCHHBIM
COJICpKaHUEM JTUMQOIUTOB U TTOHWKCHHBIM HEUTPO(DUIIOB, a TAKXKE C MOHMKCHHON KOHIICHTpALUei
reMoriobnHa W remMaTokpuTa. [lo pe3ympTaraMm WCCII€JOBaHWN TE€MaTOJOTHYECKAN aHAIU3aTop
MOKa3aj MpeaBaApPUTEIbHBIN TUArHO3 JIEHKOIHUTO3, TUMGONNUTO3 B S5 Mpodax, a B IBYX mpobdax ObLT
BBIJIaH NIPEIBAPUTENBHBIN TUarHO3 TPOMOOIIMTONICHHS U HEUTpODuIus.

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.

Knrouesvle cnosa: supyc netikoza KpynHo2o po2amoz20 CKOMd, peakyust UMMYHOOup@ysuu,
cemamaonocus, d)Opﬂ/leHHble d/1eMeHmbl KposU, Jzeﬁkouumm, JzuM(j)oqumm

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

Beenenmne. Jleito3 KpyImHOTO pOraToro CKOTa — 3JI0KAUYECTBEHHOE BHPYCHOE 3abojIeBaHUE.
Bo30yautens otHocuTCs K cemeiictBy Retroviridae tuma C pomxy Deltaretrovirus [1]. Perposupyc
uarerpupyercss B JIHK JeHKONMTOB XO3fMHA M OCTAETCS B JATEHTHOM COCTOSHUH B TEUYCHHE
MPOJIOJDKUTENIHHOTO TIEPHOa BPEMEHH, YTO TPHBOAWT K 3aTPYAHEHUIO €ro WACHTH(OHUKAIMHA U
BBISIBJICHHIO 3a00JIEBIINX KUBOTHBIX.

3aboneBaHre MOXET MEPeaBaThCsl KUBOTHBIM KaK TOPU30HTANBHBIM, TAK U BEPTUKATBHBIM
myTeM. [ OpH30HTAIBHBIN TTyTh MEpeAadl BUPyCa CUMTACTCS OCHOBHBIM, IS 3apaKEHHS JOCTATOYHO
HEOOJTBIIOE KOJIMIECTBO KPOBH ¢ MHGHUIMPOBAHHBIME jJuMdonuTamu. JlaHHOE 3a00jIeBaHHE TaKKe
MOXET TMepeaaBaThCss W STPOTCHHO, NPH YyIaJeHUH pOTOB, TATYHPOBAaHHWE YIIEH, BO BpeMs
WCIIONIb30BaHMS  XHPYPTUUYECKHX HMHCTPYMEHTOB TIPH  PEKTAIBHOM MajblaIlfH, [TOBTOPHOM
WCIIONIb30BaHMHY UIJI U TIEPYATOK, U IaKe depe3 HACEKOMBIX TIEPEHOCUUKOB [2-4]. BepTuKaabHbIiH MyTh
nepefayn BHUpyca: OT MaTepd K TIJIOAY, W TpU JajdbHEHIIEM BCKApMHUBAHWH, a TaKKE NPU
HCKYCCTBEHHOM W €CTECTBEHHOM oceMeHeHHH. CTOWUT OTMETHTh, YTO PHCK BEPTHKAIBHOTO ITyTH
meieaun BUpyca HU30K [5-7].

Ha ceromns He paspaborana creruduyeckas npo(UIaKTHKA TMPOTUB BHpyca JieHKo3a
KPYITHOTO POraTroro CKOTa, IMOTOMY BCTAeT BOIPOC O HEOOXOAMMOCTH B KOPOTKHME CPOKH BPEMEHH
BBISIBUTH BUPYCOHOCHTEJIEH M 3a00IEBIINX KUBOTHBIX, [UIS JAIbHEHIIET0 TpoBeaeHusT 3P PEKTHBHBIX
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MIPOTUBOJIEHKO3HBIX MEPONPUATHIL. OJHUM U3 MPOCTHIX B UCTIIOIB30BAHUH, BEICOKOUYBCTBUTEIBHBIX U
SKOHOMMYECKH BBITOJHBIX METOJOB JIAOOPATOPHOM IMAarHOCTUKHM 3a00JICBaHMUSA CUMTACTCA PEAKLUs
nmmyHoanddysun (PY/L). PU/] mo3Bomsier onpenenuts crienndpudecKie aHTUTeNa, HHAYITNPOBAHHBIX
BHUPYCOM JI€HK03a, B CBOIO OUEPE/Ib ONPECIIEHUE TaHHBIX AaHTUTEN TOBOPUT O IEPCUCTEHIINN BUpYycCa B
OpraHu3Me KpYyNHOro poratoro ckora. CTOMT OTMETHUTh, YTO Yy JAHHOI'O METOJa CYILECTBYIOT Kak
IpEeuMyIIecTBa, Tak M HexmocTaTkd. K mpenmymiecTBaM MOXHO OTHECTH TO, YTO JAHHBIN aHaIU3
MO3BOJICT BBISIBUTH 3apaKEHHBIX XHBOTHBIX MOYTH Ha BCEX CTAAMAX MH(PEKIHOHHOTO Mpolecca, 3a
UCKIIIOUYEHHEM MHKYOalMoOHHOro mnepuofga. K HemocTaTkaM OTHOCST BBINAAECHHE CEPOJIOTHUECKOTrO
OTBETa, NMPUYMHON KOTOPOro MOTYT OBITH CIIaJ TUTPA AHTUTEN WM THIEPAKTUBHOCTh MMMYHHOMN
cucteMbl. B MexayHaponHoil mnpaktuke 1m0 craHgapramMm MODbB, mnpusHaHHBIMEH MeTOJIaMHU
JIMarHOCTUKU Jeiko3a siBisaoTca PUJI| u MDA, takxke ceposiorMyecKue HCCIeAOBaHUS Ba)KHbI Kak
HPENUChIBAeMBbIE TECThI HEOOXOANMBIE JUIsl OCYLIECTBICHHSI TOPTOBIIH )KUBOTHBIMH [8].

JKMBOTHBIX, B CHIBOPOTKE KPOBU KOTOPBIX ceponornueckumu Metogamu (PUJ] u UDA) Gpun
oOHapyeHbl crnenupuUecKue aHTUTeNa K BHPYCY JIeMKO3a, MOJBEPralT I'€MaTOJIOTHYECKOMY
ucciuenoBaHuio. JlaHHBI BUI HCCIIEAOBAaHMS IO3BOJISIET BBIIBUTH OOJBHBIX XXMBOTHBIX, @ TaKKe
npoBecTd Au(epeHIHanbHyI0 TUarHOCTHKY (GOpM M CTaguil Jeiko3a. M3MeHeHMs mokaszareneit
KPOBU MOXXET OBITh CBS3aHO KakK C (DPU3MOJIOIMYECKUMH, TaK U C HAaTOJOTHYECKHUMHU IMPOLECCaMHU
IPOTEKAOIMME B opranusme [9].

Jleiiko3 KpYNMHOTO pOraToro CKOTa BBI3BIBAET MHOTOYMCIICHHBIE HapyIIEHUS WMMYHHOMU
CHCTEMBI, KOTOPOE B CBOIO OUYEpPEAb OKA3bIBACT BIMSHUE HA KJICTOUHBIH M I'YMOPAJIbHBI HMMYHHUTET
[10,11]. I[Ipm  nefiko3e  KPYmMHOTO  pOraroro  CKOTa  HaOMIOJaeTcs  pa3pacTaHue
HennpdepeHIMPOBAaHHBIX WK cnaboudepeHIMPOBAHHBIX KIETOK B AKCTpaMEAYJUISPHBIX Odarax
KPOBETBOPEHHUS, NPHUBOASILIEH K HMX IMOPaXEHUIO M B wnenoM opranu3ma. (0% >KUBOTHBIX,
MHQULUPOBAaHHBIE BHPYCOM JIEHKO3a KpPYIIHOTO pOraTtoro CKOTa, SIBJSIFOTCS OECCHMITOMHBIMHU
HOCUTEISIMH BHpYCa, MPH 3TOM y HUX HE MPOSBISIIOTCS KaKue-THOO KIMHHYCCKHE IPU3HAKU U
KOJINYECTBO JIMM(OLUTOB OCTaeTCs B IpeAeiax HOPMBI, TaK Ha3blBacMas aJleiikeMH4ecKas CTalaust
[12]. VimenHOB 3TO# cTaauu HAOMIOAETCsl BBICOKAsh CKOPOCTH BBIACICHUS BHPYCa B MOMYJISLIHSX
KPYITHOTO pPOraToro CKOTa, YTO TNPHBOIUT K 3aTPyIHEHUIO KOHTposs Hajx Bupycom [13]. Tlo
WUCTEUYEHUIO0 HECKONBKHX JIeT, npuMepHo y 25-30% uwHOUIMPOBAaHHBIX J>XUBOTHBIX HAYHHAET
MPOrPECCUPOBaTh CTOHKUH auMdoruTos, a y 1-5% kuBOTHBIX pa3BuBaercs B-kierounas numdoma
[14]. TTo naHHBIM MOCIETHUX UCCIACIOBAHUI BBISICHEHO, YTO Y JKHBOTHBIX C AJIEKSHMHUUYECKO# cTarei
HaOIr01aeTCs UIMMYHOJIOTHYECKAs TUCPETYIISIMS, KOTOpasi IPUBOAUT K PasINYHBIM SKOHOMUYECKUM
TIOTEPSIM: CHIDKEHHE YJI0sI, TOBBIIICHUE 3a00JIeBa€MOCTH WH(EKIIMOHHBIMU OOJIE3HSIMH, CHHKCHUE
3¢ GEKTUBHOCTH PENPOAYKTHBHON cucTeMbl [15-18]. Takxke CyIIeCTBYIOT HWCCIIEAOBAHMS, TJIe
IPHBE/ICHA CBS3b MEK/IY YPOBHEM IIPOBHPYCHOM HArpy3KH M CHIDKEHHEM Beca )KMBOTHBIX [19]. Crour
OTMETHTh, 4YTO TIPH BHUpPYCE JIEHKO3a KPYIMHOIO POraroro CKOTa, OCOOCHHO Y JKHBOTHBIX C
NEPCUCTUPYIOIUM JTUM(POIUTO30M, HAOIIONAIOTCS MMMYHHBIE TUC(QYHKIMH, B BHUJIEC CHUKCHHUS
coJepKaHusl HEUTPO(UIIOB U MOHOLIUTOB, KOTOPBIE B CBOIO O4Yepe/lb UMEIOT OOJbIIOE 3HAUYEHHE NPU
OakrepuanbHbix MHMeknusax. Takum o0pa3oMm, BHpYC JieiiKo3a KPYITHOTO POraToro CKOTa MOXKET
CIIPOBOLIMPOBATH APYrue acconuupoBanubie nupeknmu [20, 21].

B cBs3U ¢ BBIIEHU3TI0KEHHBIM, 1I€JIbIO JaHHOH paboThI SBIASETCA N3yYEHHE TeMaTOIOTHIECKUX
nokasarenei mpod KPOBH )KUBOTHBIX WH(PHUIIMPOBAHHBIX BUPYCOM JIeHKO3a.

Matepuansl 4 MeTOABI HccaeaoBaHuid. VcciaenoBanusi MPOBOIWINCH B MEPHOJ € (eBpas
o Mapt 2022 roja Ha 6aze maboparopur OMOTEXHOJIOTHH M JUArHOCTUKHA MH(EKIIMOHHBIX OoJe3Hel
HcnpitatenpHoro nentpa HAO «3amamgro-KazaxcTaHCKOTO arpapHO-TEXHUYECKOTO YHHBEPCHTETA
nmenn JKanrmp xaHa» u B Jabopatopum 3amanHo-KazaxcTaHCKoW Hay4YHO-HCCIEIOBATENIbCKOM
BeTepuHapHOil cranumu ¢(ummana TOO «Kazaxckuil HaydHO-MCCIENOBATENLCKUN BETEpUHAPHBIN
UHCTUTYT». OOBEKTOM WCCICAOBAaHMUS SBISUTACH CIydaifHas BBIOOpKA KPYITHOTO pOTaToro CKoTa
pPasHBIX MOJIOBO3PACTHBIX TPYII YEpPHO-TIECTPO TMOPOABI, PAa3BOJUMOTO B OJHOM W3 XO3AWCTB
3anagno-Kazaxcranckoil obnactu. 3a mepuoj NpOBeISHHUS MCCIEI0BAHNHN, BCE TIOT0JIOBLE KPYITHOTO
poraToro CKoTa HaxOJIWJIOCh B OJWHAKOBBIX YCIOBHSX KOPMIICHHS, TEXHOJIOTMYECKOTO COAEP)KaHUS,
BETEPUHAPHOTO 00CITy)KMBAHUS.
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B kagecTBe Onoornyeckoro MaTepuaia Juis AMarHOCTUYECKUX UCCIECIOBAHUH MO BHISBICHUIO
crenn(pUUecKuX aHTUTE]l WHAYLHUPOBAaHHBIX BHPYCOM JIEHKO3a KPYIHOI'O POraroro CKOTa CIIYXHJIH
00pasmpl KpoBH B KojmdecTBe 77 mpod. KpoBb KMBOTHBIX OTOWMpAIM M3 SIPEMHOM BEHBI B BEPXHEH
TpeTH Mer C COONMIOJeHHEeM TMpaBWJ acenTHkH. [IpoObl KpoBH ISl CEpPONOTMYECKUX U
MMMYHOJIOTHYECKUX HCCIIEIOBAaHMI OTOMpanu B BaKyyMHble NpoOupku ¢ aktuBatopoMm (SiO,)
ceepteiBanuss  UNIVAK  (Poccmst) m ¢ DBIATA K3 (Poccms) coorBerctBeHHo. Otbop u
TPaHCHOPTUPOBKY MpoO KpoBH ocyuiecTBIsuN coriacHo Ilpuxazy MCX PK om 30.04.2015 zooa
MNe 7-1/393 «06 ymeepacoenuu Ilpasun omoopa npoé nepemewiaempix (nepeeo3UMBbIX) 00bEKMOG U
ouonozuueckozo mamepuanay [22].

JAMarHocTU4YeCKUid CKPUHUHT BBIMOJHSUICS C HWCIIOJNB30BAaHHEM CEPOJIOTHYECKOTO METOAa
nocpeacTBoM peakruu ummyHonupdysun (PUJl) B arapHom rene ¢ mpUMEHEHHEM KOMMEPUYECKOTO
Habopa I TUArHOCTHKH JIEWKO3a KPYIMHOTO POTaToro CKoTa mpom3BojicTBa Kypckont Onodabpuxu
«BMOK», npeana3HaueHHOro A7 HCCIEIOBaHUs TPOO CHIBOPOTKH KPOBHU JKUBOTHOTO.

I'emaTonornueckue mnokaszatenu (ompezaeseHue aOCOIIOTHOTO KOJIMYECTBA JIEHKOIMTOB U
AUMQOLUTOB B KPOBH) OINpENENsUTH Ha aBTOMAaTHYECKOM IeMaTOJIOrMueckoM aHajim3artope Element
HT5 Analyzer (Kanaga) ¢ ucmonb3oBaHMEM CTaHIAPTHBIX HaOOpoB peakTuBoB (upmbl Diatron
(Benrpus). ['emaromorndeckuii aHaau3aTop BeIAaeT pe3ynabTarsl o 20 mapaMeTrpaM U aBTOMaTHYECKH
nobasisier MeTku «H» nmm «L», Hamuuue AaHHBIX METOK MTOKa3bIBACT, BBIIIEI JIM PE3yJIbTaT aHAIN3a
3a BEpXHHH WM HWKHUH TIpesien nquana3oHa peepeHcHbIX 3HaueHni. Takyke JaHHBIM aHanu3aTop 1o
pe3yibTaTaM 3Ha4eHUH MapaMeTpOB BBLAAET COOOIICHHUE O IPEATIOIOraeMOM NaTONOTHH.

Cratuctuyeckyro 00pabOTKy IMONYYEHHBIX B XOJ€ BBITTOJHEHUS PaOOTHI MU(PPOBBIX JAHHBIX
HPOBOJUIIM MO OOLICTIPUHITHIM METOAMKAM C HMCIOJIb30BAaHHEM CTaHIapTHBIX mporpamm Microsoft
Office.

PesyabTaTbl U ux o0cy:xkneHue. Pe3ynpTaThl CEpONIOrHUECKUX HMCCIACAOBAHUM HAa HalIU4Yue
AHTHTEI K JICHKO3Y Y KPYITHOTO POraToro CKoTa NMpHUBECHbI B Tabnuie 1.

Tabmuua 1 — Pe3ynbraTsl cepoIOrn4ecKoro ucciae1oBaHus Mpod KPOBU KPYIITHOTO POraToro CKoTa

ITopona kpynmHOro poraToro Hccnenosano BrisBneno 0
Y6 "HQUIIMPOBAHHOCTH
CKOTa (ronoB) (ronoB)
MounodHas (4epHO-TIeCTpas) 77 21 27,3

Ilo nannbpIM Tabiunsl 1, U3 UccaenoBaHHBIX 77 MPOO KPOBH KPYIIHOI'O POraToro CKOTa AAjH
noJoxuTeNnbHbIN pe3ynbrat B PUI — 21 npoba, uto cocrasmser 27,3% nHPHUIUPOBAHHOCTH.

Bee 21 ceponosutuBHbix B PUJ] mpo0, Hamu OBUTM MOJABEPrHYTHl Te€MaTOJIOIHMYECKOMY
uccrenoBanuio Ha aHanuzarope Element HT5 Analyzer (Kanana).

Ha pucynkax 1 u 2 npuBe/icHbI JaHHBIE [T0 TEMATOJIOTHYECKUM MapamerpaM 14 npob KpoBw,
O0TOOpaHHBIX Y KPYITHOI'O POraToro CKoTa MoJoKuTenbHO pearupyrommx B PUI. ¥V nanneix npo0 Bce
MOKAa3aTeNy 10 reMaToJIOTHH HaXoasITcA B IIpesenax pedepcHbIX 3HaUYCHHH.

Ha pucynke 1, moka3aHbl 3HaU€HHUsT MUHHUMAJILHOTO (MIN), MaKcUMaIbHOTO (Max)u CpeaHuX
MoKa3aTenel KoJanyecTBa (POPMEHHBIX JIEMEHTOB B HCCIIEOBAHHBIX P00axX KPOBH KHUBOTHBIX.

Ha panHom pucynke 1 mnpocnexuBaercsi, 4YTO HauOoiblIas pasHHLA B KOJHYECTBE
aeiikonutoB (WBC), mumdonutoB (LYM) u sputporros (RBC), cooTBeTcTBEHHO MIN 3HAYECHUE —
4.61, 2.75, 4.64, max 3nauenue — 14, 11.83, 6.59, u cpennee 3Hauenue — 9.27, 6.66, 5.5.

U3 uccnenoBanneix Hamu 21 PUJI monoxkutensHBIX IPod KPOBU Ha FeMaTOJIOTHIO, B 7 Mpobax
HaOJI0JATMCh OTKIIOHEHUS OT pehepCHBIX 3HAYSHHI.
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Pucynok 1 — KommaectBo opMeHHBIX drteMeHTOB B PUJI motokuTenbHBIX Tpo6ax KpoBU
KpyIHOTo poraroro ckota (10%/mwxr)

B tabnune 2 npuBeneHb! JaHHBIC IO TEMATOJIOTMYECKOMY HCCIIEAOBAHHUIO KPOBH KUBOTHBIX C
pe3ynpTaTaMH aHaIHM3a, BRIMICAIIMMA W3 JUarna3oHa pedepeHCHBIX 3HadeHui. B pesymprate Obun
BBISBIICHBI TPOOBI C YBEIHMYEHHBIM KOJIWYECTBOM JIEHKOIIUTOB, JHUMQOIHUTOB, >03UHO(UIIOB, C
YBEITMUEHHBIM COJep)KaHUEM JIMM(POLUTOB U MOHKEHHBIM HEUTPO(HIIOB, a TaKKe C MOHMKCHHOU
KOHIIEHTpAIllei 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 mmumdonuron
(LYM) HaGiromaetcsi 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 npeBblmamT moka3aTead IO KOJHYECTBY
neiixormmros (WBC) Ha 6,58x10%/MKi, mo komuuectBy mumdormros (LYM) ma 575 x10%1 u 1o
komuuecTBy s03uHO(mIOoB (EOS) Ha 0,3 x10%1. B npobe ¢ 1D2:6 mpeBBIIAIOT MOKA3aTeNN MO
konuuecTBy JekikonutoB (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 mnokaszatenud mno koiuuyectBy JedkouutoB (WBC) u
mumpornmros (LYM) B 1,5 paza.

B mnpobde ¢ ID2:14 mpeBblmaroT mokazaTenud Mo konumdectBy JierikonutoB (WBC) wu
mumponuto (LYM), cooTBeTCTBEHHO Ha 6,1x10%1 u 5,07 x10%mn, no KOHIIEHTPAIH TeMOTIIO0NHA
(HGB) nab6mogaetcst cHmwkenue Ha 2 /11, mokasarenb rematokpura (HCT) taxke camken Ha 2%.

B npo6e ¢ I1D2:16 npesblmaioT mokasarenu o koauuectsy serikonutos (WBC) B 2 pasa, 1o
kosmuectBy nuMdonroB (LYM) B 2,5 pa3za, a tarke mo kxonmuectBy Helrpoduinor (NEU) Ha
0,87 x10%1. Ha pucynke 3 mokaszaHo rpaduueckoe H300paXKeHHE, BBIIAHHOE AHATH3ATOPOM IO
pe3yibTaTaM uccieaoBanuii mpoosl ¢ Homepom 1D2:16 u3 nonoxkutensHbix B PU/J] ipo0 kposw.
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Pucynok 2 — Conepxanue GopMeHHBIX 311eMeHTOB B PM /] mOIOKUTENBHBIX TPOOaX KPOBH
KpyHHOro poraroro ckota (%)

Crnenyer oTMeTuTh, 4TO MO pesynbraram mnpod 1D2:3, 1D2:6, 1D2:11, 1D2:14, 1D2:16
reMaToJIOTHYECKUI aHaIH3aTop MOKa3all IpeIBAPUTENbHBINA THArHo3 JEUKOIUTO3, TUM(POLIUTO3.

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

LAS DIFF WBC RBC PLT

LAS

Leukocytosis, Lymphocytosis

DIFF-Iuddepenumansuas auarpamma paccesnusi, WBC-rucrorpamma 1eHKonuTOB,
RBC-rucrorpamma sputporuros, PLT-rucrorpaMma TpoMOOIIMTOB
Pucynok 3 — I'paduueckue m3obpaxkenust P1/] nonoxurensHON IpoOBI KPOBU
KpymHoro poraroro ckota 1D2:16

B npobe c ID2:7 nabmiomaercs MOBBIMIEHHOE KOJIMYECTBO M COJEpKaHWE HEUTPO(UIIOB
(NEU) niouts B 2 pasa, a TakKe MOBBIIICHHOE KOTHuecTBO TpoMboruTos (PLT) Ha 145x10°/1. Oxmaxo
B TOXE BpeMsi HaOroaeTesi CHIKeHHoe coaepxanue aumdonutos (LYM) B 1,5 pasza u cHikeHHOE
komugectBo sputpormros  (RBC) Ha 0,12x10'%/m w BblZaH mNpeBapUTEIBHBI IHATHO3 —
HEHATPOPHITHS.

3axmovyenue. Ilo pesynpTaraM NpPOBENEHHBIX HCCIEIOBAHUM HaMu OBUIO HCCIIEIOBAHO
77 npo0® KpOBH KPYITHOrO poraToro ckora meromoMm PUJ] u 21 npoOa reMaTolorH4ecKUM METOIOM.
BrrsBiieHo 21 cepono3uTHBHBIX IPo0 U S5 Mpo0, AaBIIMX MOJOKHUTENBHBINA PE3YNIBTAT IO TEMAaTOJIOTHH.
Crnenyer OTMETHTH, YTO MpPOOBI, JABIIME TOJOXHUTENbHBIA pe3yiabTaT W IO TeMaTOJIOTHH U TI0
CEpOJIOTHH  TOJUIe)KAT IOBTOPHOMY  HCCIICJIOBAaHHWIO, TPU  JIBYXKPaTHOM  MOJTBEPIKICHHE
MOJIOKHUTEJILHOTO Pe3yJIbTaTa >KUBOTHOE TOAJIEKHUT yOOI0.
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Tabmuia 2 — Mopdonoruueckue nokaszarean PY/I+ npod kpoBu KpyIMHOTO pOTraToro CKOTa

— s

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
Komuuaectso mumdormros (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
Conepxanne mononutos (MONO), % 0,0-9,5 15 0,9 0,4 1,9 1,3 1,0 0,4
Coneprxanue s03uno¢punos (EOS), % 0,0-9,6 2,0 7,7 1,7 0,8 49 50 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
?ﬁfg{:g, r/HKJ'IeTO‘{HaSI KOHIICHTpAIMsl ~ reMOrJIoOnHa 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




ISSN 2305-9397. FbiibiM xxaHe 6is1im. 2022. N° 4-1 (69)

CITUCOK JINTEPATYPBI

1 Lefkowitz E.J., Dempsey D.M., Hendrickson R.C. et al. Virus taxonomy: the database of the
International Committee on Taxonomy of Viruses (ICTV) // Nucleic Acids Research. — 2018. — Vol.
46. - P. 708-717.

2 Hutchinson H.C., Ruggiero V.J., Norby B. et al. Diagnostic Measures of Disease
Progression in Cattle Following Natural Infection with Bovine Leukemia Virus // Pathogens. — 2021.
—Vol. 10, Issue 8. — P. 987-1-987-15.

3 Kobayashi S., Tsutsui T., Yamamoto T. et al. The role of neighboring infected cattle in
bovine leukemia virus transmission risk // J Vet Med Sci. — 2015. — Vol. 77, Issue 7. — P. 861-863.

4 Ooshiro M., Konnai S., Katagiri Y. et al. Horizontal transmission of bovine leukemia virus
from lymphocytotic cattle, and beneficial effects of insect vector control // Vet Rec. — 2013. — Vol.
173, Issue 21. — P. 527-1-527-2.

5 Marawan M.A., Alouffi A., El Tokhy S. et al. Bovine Leukaemia Virus: Current
Epidemiological Circumstance and Future Prospective // Viruses. — 2021. — Vol. 13, Issue 11. —
P. 2167-1-2167-24.

6 Mekata H., Yamamoto M., Hayashi T. et al. Cattle with a low bovine leukemia virus
proviral load are rarely an infectious source // Jpn. J. Vet. Res. — 2018. — Vol. 66. — P. 157-163.

7 Erskine R.J., Bartlett P.C., Byrem T.M. et al. Herd-level determinants of bovine leukaemia
virus prevalence in dairy farms // J Dairy Res. — 2012. — Vol. 79, Issue 4. — P. 445-450.

8 OIE. Manual of Diagnostic Tests and Vaccines for Terrestrial Animals 2019. World Health
Organization for Animal Health; Paris, France: 2019. Enzootic bovine leukosis; pp. 1113-1124.

9 Bacwibse, IO.I. BerepuHapHas KJIMHHYECKash TIe€Marojorus. ydeOHoe mocobue /
10.I'. Bacunwes, E.W. Tpommn, A.W. JIrooumoB. — Cankr-llerepOypr: Jlans, 2021. — 656 c. — ISBN
978-5-8114-1811-4.

10 Erskine R.J., Bartlett P.C., Sabo K.M. et al. Bovine leukemia virus infection in dairy cattle:
Effect on serological response to immunization against J5 Escherichia coli bacterin. // Vet. Med. Int. —
2011. —Vol. 2011. — P. 915747-1-915747-5.

11 Frie M.C., Coussens P.M. Bovine leukemia virus: a major silent threat to proper immune
responses in cattle // Vet Immunol Immunopathol. — 2015. — Vol. 163, Issues 3-4. — P. 103-114.

12 Hamada R., Metwally S., Polat M. et al. Detection and Molecular Characterization of
Bovine Leukemia Virus in Egyptian Dairy Cattle // Front Vet Sci. — 2020. — Vol. 7. — P. 608-1-608-13.

13 Juliarena M.A., Barrios C.N., Liitzelschwab C.M. et al. Bovine Leukemia Virus: Current
Perspectives // Virus Adaptation and Treatment. — 2017. — Vol. 9. — P. 13-26.

14 Polat M., Takeshima S.N., Aida Y. Epidemiology and genetic diversity of bovine leukemia
virus // Virol J. —2017. — Vol. 14, Issue 1. — P. 209-1-209-16.

15 Watanabe A., Murakami H., Kakinuma S. et al. Association between bovine leukemia virus
proviral load and severity of clinical mastitis // J. Vet. Med. Sci. — 2019. — Vol. 81. — P. 1431-1437.

16 Yang Y., Fan W., Mao Y. et al. Bovine leukemia virus infection in cattle of China:
Association with reduced milk production and increased somatic cell score // J Dairy Sci. — 2016. —
Vol. 99, Issue 5. — P. 3688-3697.

17 Erskine R.J., Bartlett P.C., Byrem T.M. et al. Association between bovine leukemia virus,
production, and population age in Michigan dairy herds // J Dairy Sci. — 2012. — Vol. 95, Issue 2.
—P.727-734.

18 Bartlett P.C., Ruggiero V.J., Hutchinson H.C. et al. Current Developments in the
Epidemiology and Control of Enzootic Bovine Leukosis as Caused by Bovine Leukemia Virus //
Pathogens. — 2020. — Vol. 9. — P. 1058-1-1058-13.

19 Nakada S., Fujimoto Y., Kohara J. et al. Estimation of economic loss by carcass weight
reduction of Japanese dairy cows due to infection with bovine leukemia virus // Prev. Vet. Med. —
2022. - Vol. 198. — P. 105528-1-105528-9.

20 Blagitz M.G., Souza F.N., Batista C.F. et al. Immunological implications of bovine
leukemia virus infection // Res Vet Sci. — 2017. — Vol. 114. — P.109-116.

21 Frie M.C., Coussens P.M. Bovine leukemia virus: a major silent threat to proper immune
response in cattle // Vet. Immunol. Immunopathol. — 2015. — Vol. 163, Issues 3-4. — P. 103-114.

17


https://www.sciencedirect.com/journal/veterinary-immunology-and-immunopathology/vol/163/issue/3

Berepurapus F. bl/IbIMAaPbl

22 Tlpukxazy MCX PK ot 30.04.2015 roma Ne 7-1/393 «OG6 yrBepxnenun [IpaBun otbOopa
mpo0 nepeMeniaeMbIX (IIepPeBO3UMBIX) 00BEKTOB M OHOJIOTHYECKOI0 MaTepraiay.

REFERENCES

1 Lefkowitz E.J., Dempsey D.M., Hendrickson R.C. et al. Virus taxonomy: the database of the
International Committee on Taxonomy of Viruses (ICTV) // Nucleic Acids Research. — 2018. — Vol.
46. - P. 708-717.

2 Hutchinson H.C., Ruggiero V.J., Norby B. et al. Diagnostic Measures of Disease
Progression in Cattle Following Natural Infection with Bovine Leukemia Virus // Pathogens. — 2021. —
Vol. 10, Issue 8. — P. 987-1-987-15.

3 Kobayashi S., Tsutsui T., Yamamoto T. et al. The role of neighboring infected cattle in
bovine leukemia virus transmission risk // J Vet Med Sci. — 2015. — Vol. 77, Issue 7. — P. 861-863.

4 Ooshiro M., Konnai S., Katagiri Y. et al. Horizontal transmission of bovine leukemia virus
from lymphocytotic cattle, and beneficial effects of insect vector control // Vet Rec. — 2013. — Vol.
173, Issue 21. — P. 527-1-527-2.

5 Marawan M.A., Alouffi A., El Tokhy S. et al. Bovine Leukaemia Virus: Current
Epidemiological Circumstance and Future Prospective // Viruses. — 2021. — Vol. 13, Issue 11.
—P. 2167-1-2167-24.

6 Mekata H., Yamamoto M., Hayashi T. et al. Cattle with a low bovine leukemia virus
proviral load are rarely an infectious source // Jpn. J. Vet. Res. — 2018. — Vol. 66. — P. 157-163.

7 Erskine R.J., Bartlett P.C., Byrem T.M. et al. Herd-level determinants of bovine leukaemia
virus prevalence in dairy farms // J Dairy Res. — 2012. — Vol. 79, Issue 4. — P. 445-450.

8 OIE. Manual of Diagnostic Tests and Vaccines for Terrestrial Animals 2019. World Health
Organization for Animal Health; Paris, France: 2019. Enzootic bovine leukosis; pp. 1113-1124.

9 Vasil'ev, YU.G. Veterinarnaya klinicheskaya gematologiya: uchebnoe posobie /
YU.G. Vasil'ev, E.I. Troshin, A.l. Lyubimov. — Sankt-Peterburg: Lan', 2021. — 656 s. — ISBN 978-5-
8114-1811-4.

10 Erskine R.J., Bartlett P.C., Sabo K.M. et al. Bovine leukemia virus infection in dairy cattle:
Effect on serological response to immunization against J5 Escherichia coli bacterin. // Vet. Med. Int. —
2011. —Vol. 2011. — P. 915747-1-915747-5.

11 Frie M.C., Coussens P.M. Bovine leukemia virus: a major silent threat to proper immune
responses in cattle // Vet Immunol Immunopathol. — 2015. — Vol. 163, Issues 3-4. — P. 103-114.

12 Hamada R., Metwally S., Polat M. et al. Detection and Molecular Characterization of
Bovine Leukemia Virus in Egyptian Dairy Cattle // Front Vet Sci. — 2020. — Vol. 7. — P. 608-1-608-13.

13 Juliarena M.A., Barrios C.N., Liitzelschwab C.M. et al. Bovine Leukemia Virus: Current
Perspectives // Virus Adaptation and Treatment. — 2017. — Vol. 9. — P. 13-26.

14 Polat M., Takeshima S.N., Aida Y. Epidemiology and genetic diversity of bovine leukemia
virus // Virol J. —2017. — Vol. 14, Issue 1. — P. 209-1-209-16.

15 Watanabe A., Murakami H., Kakinuma S. et al. Association between bovine leukemia virus
proviral load and severity of clinical mastitis // J. Vet. Med. Sci. — 2019. — Vol. 81. — P. 1431-1437.

16 Yang Y., Fan W., Mao Y. et al. Bovine leukemia virus infection in cattle of China:
Association with reduced milk production and increased somatic cell score // J Dairy Sci.— 2016. —
Vol. 99, Issue 5. — P. 3688-3697.

17 Erskine R.J., Bartlett P.C., Byrem T.M. et al. Association between bovine leukemia virus,
production, and population age in Michigan dairy herds // J Dairy Sci. — 2012. — Vol. 95, Issue 2.
—P.727-734.

18 Bartlett P.C., Ruggiero V.J., Hutchinson H.C. et al. Current Developments in the
Epidemiology and Control of Enzootic Bovine Leukosis as Caused by Bovine Leukemia Virus //
Pathogens. — 2020. — Vol. 9. — P. 1058-1-1058-13.

19 Nakada S., Fujimoto Y., Kohara J. et al. Estimation of economic loss by carcass weight
reduction of Japanese dairy cows due to infection with bovine leukemia virus // Prev. Vet. Med. —
2022. —Vol. 198. — P. 105528-1-105528-9.

18


http://adilet.zan.kz/rus/docs/V1500011618
http://adilet.zan.kz/rus/docs/V1500011618

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

20 Blagitz M.G., Souza F.N., Batista C.F. et al. Immunological implications of bovine
leukemia virus infection // Res Vet Sci. — 2017. — Vol. 114. — P.109-116.

21 Frie M.C., Coussens P.M. Bovine leukemia virus: a major silent threat to proper immune
response in cattle / Vet. Immunol. Immunopathol. — 2015. — Vol. 163, Issues 3-4. — P. 103-114.

22 Prikazu MSKH RK ot 30.04.2015 goda Ne 7-1/393 «Ob utverzhdenii Pravil otbora prob
peremeshchaemyh (perevozimyh) ob"ektov i biologicheskogo materialay.

TYWUIH

Ipi xapa MammplH JIEWKO3BI BUPYCTBHI aypylap KaTapblHa >kaTaabl. Aypy, ocipece epTe
Ke3eHIep/ie, aCUMIITOMAaTHKAIIBIK, KoHE TepUPepIsUTBIK KaHaa abcomoTTi audonuro30eH, coHaii-aK
KaHTY3yIIl MyIIenepae koHe Oacka MyIenepMeH yimanapaa JTUMQOUATH ICIKTepAiH KeOeriMeH
cunarrananel. JKymbicTa JIeHiKO3 BUPYCHIH >KYKTBIPFaH ipi Kapa Maj KaHBIHBIH MOP(OIOTHUSIIBIK
KOpCETKIITepiH 3epTTey HoTmXKenepi KenrtipinreH. Kapa Typni-TycTi TYKBIMIBL ipi Kapa MasIblH
77 KaH cweIHAMachIHBIH ceponorusuiblk 3eprrey (MIP) motmxemepi kentipinreH. JKanyaprapmsiHa
apacelHaH JICHKO3 BHPYCHIH JKYKThIpFanbl 27,3% kypansl. MJIP-ne oH HoTWke OepreH skaHyapiap
(21 cpmHama) remaroJOTHAIBIK TekcepyneH oTTi. OHbiH  imiHAe 14 KaH —ChIHAMachiHAA
TeMaTOJOTHSIIBIK TIapamMeTpiiep OOWBIHINA OapiblK KepceTKimTep peepeHTTIK MoHAep IIeTiHe
Ooonmpl. Kamran 7 ceiHamanma pedepeHTTIK MoHIEpHeH aybITKynap Oaiikammel. Hortmkecinae
JNEHKOUUTTEP, AUMGOIUTTEP, 303UHOGMIICD CAHBIHBIH JKOFapbUIAYbl, JTUMQOIHUTTEP MOJIIEePiHiH
JKOFaphUIaybl JKOHE HEUTpopuiIAepmiH TOMEHJIeyi, COHIai-ak TeMOTJIOOMH MEH TeMaTOKPHT
KOHIICHTPAIMSICHIHBIH TOMEHAeyl OalKanapl. 3epTTey HOTIKeNepl OOWBIHINA TeMaTOJOTHSUTBIK
aHaIM3aTop 5 ChlHAMala JICUKOIUTO3IbIH, JUM(OIUTO3IbIH AJ/IbIH ajla JUArHO3bIH KOPCETTi, al €Ki
ChIHaMaJa TPOMOOLMTONICHNUSI MEH HEUTPO(UINSHBIH alIbIH ajla JUarHO3bl KOMbUIABI.
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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 ul;
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 | 59.89 | 55

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

_ 340
e”"(g‘F)fl) CGGAGGAAGCCGTAGAGAGA | 20 | 5700 | 5681 | 60.46 | 60

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.

REFERENCES

1 Bartlett P.C., Ruggiero V.J, Hutchinson H.C. etal. Current Developments in the
Epidemiology and Control of Enzootic Bovine Leukosis as Caused by Bovine Leukemia Virus //
Pathogens. — 2020. — Vol. 9, Issue 12. — P. 1058-1-1058-13.

2 Petropavlovskiy M.V., Donnik I|.M., Bezborodova N.A. et al. Detection and
immunobiological charcterizons of bovine leukeima virus in Russian Federation territory in
dependence on geographical variation // Journal of Integrated OMICS. — 2019 — Vol. 9, Issue 1.
—P. 23-27.

3 Kuczewski A., Orsel K., Barkema H.W. et. al. Invited review: Bovine leukemia virus-
Transmission, control, and eradication // J Dairy Sci. — 2021. — Vol. 104, Issue 6. — P. 6358-6375.

4 Jimba M., Takeshima S.N., Murakami H. et. al. BLV-CoCoMo-gPCR: a useful tool for
evaluating bovine leukemia virus infection status // BMC Vet Res. — 2012. — Vol. 8.— P. 167-1-167-12.

5 Gutiérrez G., Alvarez |., Politzki R. et.al. Natural progression of Bovine Leukemia Virus
infection in Argentinean dairy cattle // Vet Microbiol. — 2011. — Vol. 15, Issues 3-4. — P. 255-263.

6 Kuzhebaeva U.zZh., Kakishev M.G., Koshemetov Zh.K. Epizooticheskaya situaciya po
lejkozu krupnogo rogatogo skota v Zapadno-Kazahstanskoj oblasti // Mater. Mezhd. nauchno-prakt.
konf. «Sovremennye vyzovy dlya biotekhnologii, veterinarii i mediciny».p. Gvardejskij: NIIPBB. —
2020. — S. 79-84.

7 Imanbekova T.A., Umbetova A., Ahmetsadykov N.N. i dr. Harakteristika kul'tural'nyh
svojstv kletok FLK, hronicheski inficirovannyj virusom lejkoza krupnogo rogatogo skota // lzvestiya
Nacional'noj Akademii nauk Respubliki Kazahstan. — 2017. — Ne2(38). — S. 8-13.

8 Sultanov A.A., Kutumbetov L.B., Bahtahunov Yu.H. i dr. Rekomendacii «Meropriyatiya po
profilaktike i ozdorovleniyu ot lejkoza krupnogo rogatogo skota v hozyajstvuyushchih sub"ektah RK».
— A, 2015. - 33s.

9 Barez P.Y., de Brogniez A., Carpentier A. et. al. Recent Advances in BLV Research //
Viruses. — 2015. — Vol. 7, Issue 11. — P. 6080-6088.

10 Lefkowitz E.J., Dempsey D.M., Hendrickson R.C. et. al. Virus taxonomy: the database of
the International Committee on Taxonomy of Viruses (ICTV). //Nucleic Acids Res. — 2018. — Vol. 46.
—P.708-717.

11 Buehring G.C., DeLaney A., Shen H. et.al. Bovine leukemia virus discovered in human
blood // BMC Infect Dis. —2019. — Vol. 19, Issue 1. — P. 297-1-297-10.

25



Berepurapus F. bl/IbIMAaPbl

12 Khatami A., Pormohammad A., Farzi R. et.al. Bovine Leukemia virus (BLV) and risk of
breast cancer: a systematic review and meta-analysis of case-control studies // Infect Agent Cancer. —
2020. —Vol. 15. — P. 48-1-48-8.

13 Bruck C., Rensonnet N., Portetelle D. et.al. Biologically active epitopes of bovine leukemia
virus glycoprotein gp51: their dependence on protein glycosylation and genetic variability // Virology.
—1984. — Vol. 136, Issue 1. — P. 20-31.

14 Sagata N., Yasunaga T., Tsuzuku-Kawamura J. et. al. Complete nucleotide sequence of the
genome of bovine leukemia virus: its evolutionary relationship to other retroviruses // Proc Natl Acad
Sci U S A. —1985. Vol. 82, Issue 3. — P. 677-681.

15 Hamada R., Metwally S., Polat M. et. al. Detection and Molecular Characterization of
Bovine Leukemia Virus in Egyptian Dairy Cattle // Front Vet Sci. — 2020. — Vol. 7. — P. 608-1-608-13.

16 Nekouei O., VanLeeuwen J., Stryhn H. et. al. Lifetime effects of infection with bovine
leukemia virus on longevity and milk production of dairy cows // Prev Vet Med. — 2016. — Vol. 133. —
P. 1-9.

17 Yang Y., Fan W., Mao Y. et. al. Bovine leukemia virus infection in cattle of China:
Association with reduced milk production and increased somatic cell score // J Dairy Sci. — 2016. —
Vol. 99, Issue 5. — P. 3688-3697.

18 Hsieh J.C., Li C.Y., Hsu W.L. et. al. Molecular Epidemiological and Serological Studies of
Bovine Leukemia Virus in Taiwan Dairy Cattle // Front Vet Sci. — 2019. — Vol. 6. — P. 427-1-427-9.

19 Polat M., Takeshima S.N., Aida Y. Epidemiology and genetic diversity of bovine leukemia
virus // Virol J. —2017. — Vol. 14, Issue 1. — P. 209-1-209-16.

20 Erskine R.J., Bartlett P.C., Byrem T.M. et. al. Association between bovine leukemia virus,
production, and population age in Michigan dairy herds // J Dairy Sci. — 2012. — Vol. 95, Issue 2.
—P.727-734.

21 Blagitz M.G., Souza F.N., Batista C.F. et. al. Immunological implications of bovine
leukemia virus infection // Res Vet Sci. — 2017. — Vol. 114. — P. 109-116.

22 OIE Manual of Diagnostic Tests and Vaccines for Terrestrial Animals 2019. World Health
Organization for Animal Health; Paris, France: 2019. Enzootic bovine leukosis; pp. 1113-1124.

23 Yu C., Wang X., Zhou Y. et. al. Genotyping bovine leukemia virus in dairy cattle of
Heilongjiang, northeastern China // BMC veterinary research. — 2019. — Vol. 15, Issue 1.— P. 179-1-
179-9.

24 Fechner H., Kurg A., Geue L. et. al. Evaluation of polymerase chain reaction (PCR)
application in diagnosis of bovine leukaemia virus (BLV) infection in naturally infected cattle //
J. Vet. Med. B. — 1996. — Vol. 43, Issue 1-10. — P. 621-630.

25 Van den Broeke A., Cleuter Y., Chen G. Even transcriptionally competent proviruses are
silent in bovine leukemia virus-induced sheep tumor cells // Proc Natl Acad Sci U S A. —1988. — Vol.
85. — P. 9263-9267.

26 Van Der Maaten M.J., Miller J.M., Boothe A.D. Replicating type-C virus particles in
monolayer cell cultures of tissues from cattle with lymphosarcoma // J Natl Cancer Inst. — 1974.
—Vol. 52, Issue 2. — P. 491-497.

27 Bahtahunov Yu.H. Sposob polucheniya antigena virusa lejkoza krupnogo rogatogo skota /
Yu.H. Bahtahunov, S.I. Zhusambaeva, Sh.A. Baramova // Innovacionnyj patent Ne 21185 ot
15.05.20009.

28 Rola-Luszczak M., Sakhawat A., Pluta A. et. al. Molecular Characterization of the env
Gene of Bovine Leukemia Virus in Cattle from Pakistan with NGS-Based Evidence of Virus
Heterogeneity // Pathogens. — 2021. — Vol. 10, Issue 7. — P. 910-1-910-20.

TYHUIH
Byrinri tapma ipi Kapa Maj apachlHIa KEH TapajfaH aypyiapiblH Oipi-lieliko3. Aypy kep
IIApBIHBIH 0apIIbIK KOHTHHEHTTEPIHE Ke3/IeCell doHE SPTYPIIi SIKOHOMUKAIIBIK IIBIFBIHIAPFA OKEIe/I.
Ocpifad OalIaHBICTBI aypyMeH Kypecyzeri 0acThl MIHACTTEPHiH Oipi 3epTXaHaJbIK JAMAarHOCTHKA
0oJbIlT TaObLIaABI. 3€PTTEYAIH 3aMaHayd MOJICKYJIAIbIK-TeHETHKAIBIK 9ICTEPIH KOJIJAHY apKbLIbI
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BUPYCTBIH HYKJICHH KBIIIKBUTBIH aypyIbIH aJFalllKbl KE3CHICPIHAC aHBIKTayFa MYMKIHIIK Oepei.
JKymeicTa ipi kapa ManasiH Jeiiko3siH KT-IITP omiciMen 3epTXxaHanbIK AMArHOCTHKAIAY VIMiH TECT-
JKYWEHIH KOMITOHEHTTIK KYpaMblH IpIKTey JKoHEe OHTAMIaHABIPY HOTIDKEIEepl KeNTipijreH.
Kyprizinren 3eprreyinep HoTmwkeciHae 0i3 eki kym apHaiibl env(gp51)_3F xone env(gp5l1)_3R,
env(gp51)_4F xome env(gp51) 4R mpaiimepiepin TaHman aniblK, COHAAN-aK PEakKius KOCIACHIHBIH
HETI3T1 KOMITOHCHTTEPiHIH KOHIIEHTPAIMACHIH OHTAaHIaHABIPALIK. Ipi Kapa MamaplH Jeiko3bpiHbH [1TP
eHiMiH kacay yuin Enzyme Mix - 0.5 mxa (10 mkin); SXITHP-Oydep - 5 mx; 0.5 Mii-nen apHaiibl
npaitmepiep (10 mx); ANTP (10 mxi) kocmacer - 0.5 mxn; PHK - 3 mki; geonmanran cy-15 MKII.
25 MKJ KeJleMiHJle KETKUTIKTI MaiilanaHblUIFaH TeMIIEpaTypa - YaKbIT PEXKUMIMEH PEaKIys Kacallbl.
Ipi xapa wManaplH JEWKO3BIH JAMATHOCTHKANAy OOMBIHIIA SKYPri3UIreH 3epTTeyliep peakuus
KOCIIaChIHBIH TaHAaFaH KypaMmaac 6edmiri xxone KP-IITP koto ymriH TaHmanraH TeMiieparypa pexumi
PEaKIMSHBIH JKOFAPhl AHATHTUKAIBIK JKOHE JUATHOCTHKAIBIK EPeKINeNiri MEH Ce3iMTaJIbIFbIH
OepeTiHiH KepceTei.

PE3IOME

Ha ceropsamHmii 1eHb, OAHUM W3 IIHPOKO PACTIPOCTPAHEHHBIX 3a00JIEBaHUM Cper KPYITHOTO
poraroro ckora sIBJIsIeTCsl Jelko3. 3a0oIeBaHue BCTpeUaeTcs Ha BCEX KOHTUHEHTaX 3€MHOIO Iapa, u
NPUBOJUT K Pa3IMYHBIM IKOHOMUYECKUM TOTepsiM. B 3Toif cBs3M, 0OJHOHN U3 TTIaBHBIX 3a]a4 B 00pbh0e
¢ 3a0oyieBaHHUEM SIBIISICTCS JIaOOpaTOpHAsl AUAarHocTuka. [IpruMeHeHne COBPEMEHHBIX MOJIEKYJISIPHO-
TEHETHYECKUX METONOB HCCIIEIOBAHMS MO3BOJISIIOT BBISIBUTh HYKIECHHOBYIO KHCIOTY BHpyCa YK€ Ha
paHHUX cTaausax OonesHu. B pabore mnpuBeseHBl pe3ydabTaThl MOAOOpPa M ONTHMH3ALMU
KOMITOHEHTHOTO COCTaBa TECT-CUCTEMBI ISl JIAOOPaTOPHOM JUAarHOCTHKH JIEHK03a KPYITHOTO POTaTOro
ckota metogom OT-IILIP. B pe3ynpTare mpoBeNeHHBIX HCCIENOBaHM HaMH OBUTH TOJOOpaHBI JBE
napbl crenuduyeckux mnpaiimepos env(gp51) 3F u env(gp51) 3R, env(gp51)_4F u env(gp51) 4R,
a Tarke ObUIa MPOW3BEACHA ONTHUMHU3AIMS KOHIEHTPALUH KIIOUEBBIX KOMIIOHECHTOB PEAKIIMOHHOMN
cmecu. J{ist napabotku TTLP mpoaykTa Jieiiko3a KpyImHOT0 poraToro ckora gocratrodno Enzyme Mix -
0.5 Mk (10 nM); SxITLP-6ydep - 5 Mk, cnenubpuueckue npaiimepst (10 mM) mo 0.5 mki; cMech
dNTP (10 mM) - 0.5 mxi; PHK - 3 Mk, aeonusupoBanHas Boja - 15 Mkia B o0beme 25 MK s
MOCTAaHOBKM pPEaKIUU C OTpabOTaHHBIM TEeMIIEpPaTypHO-BPEMEHHBIM pEXUMOM. [IpoBencHHBIC
MCCIICIOBAHUS 10 AWTHOCTUKE JIEMKO3a KPYIHOI'O POraTroro CKOTa MOKAa3bIBAIOT, YTO MONOOPaHHBIN
KOMITOHEHTHBIH COCTaB PEAKIIMOHHOW CMECH W BBHIOPAHHBINH TEMITEPATYPHBIH PEKUM UISI TOCTAHOBKH
OT-IILIP naer BHICOKYIO aHAIUTHYECKYIO U JUATHOCTUYECKYIO CIIEIM(YUIHOCTh M YYBCTBHTEILHOCTh
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
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study area over a 10-year period. The dynamics of the manifestation and spread of rabies is studied -
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.

Key words: 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
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significant decrease in the incidence of rabies of foxes and raccoon dogs in the treated territories
[15,16,17].

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.

m corsacs and raccoon dogs

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

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 2012 2013 2014 2015
1 2 3 4 5 6 7
12 cattle 1 callle
Akzhaik 0 0 0 2 dog 1 dog 4 cattle
2 fox 1 fox
Bokeiorda 0 0 1 cattle 1 fox 4 cattle 2 cattle
1 corsac
2 cattle
Borili 0 0 0 2 dog 0 0
2 fox
Zhangala 1 fox 0 0 1 wolf 0 0
Zhanibek 1 cattle lcattle 0 0 0 0
3 cattle
2 dog 1 dog
Zelenovsky 1 dog 1 dog 0 1 racoon 1 dog 1 cat
dog
2 2 cattle
Kaztal 0 cattle 0 1 cat lcat 0
Karatobe 3 cattle 0 0 2 cattle 2 cattle 1 cattle
4 cattle
Syrym 1 cattle 0 0 1 cattle 2 cat 1 fox
1 dog 1 cat
2 dog
Taskala 2 cattle 0 0 0 0 0
1 dog 2 cattle
Terekty 0 0 1 cat 2 1 fox 0
Shingirlau 0 0 0 0 1 cattle 0
1 cattle
Uralsk 0 0 0 1 cat 0 0
1 fox
Total: 10 4 3 42 24 10
Name of the district 2016 2017 2018 2019 2020 2021
1 cattle
Akzhaik 1 cat 2 2 cattle 0 1 cattle 1 cattle
1 fox
cattle
Bokeiorda 0 0 1cattle 0 0 1 cattle
- 1 dog 1 cattle
Borili 1 wolf 2 dog 0 0 0 0
2 cattle
Zhangala 0 0 lcattle 0 1 fox 0
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1 2 3 4 5 6 7
Zhanibek 0 lcattle 0 0 0 0
2 cattle
Zelenovsky 1 dog leat 0 0 1 dog 0
Kaztal 0 0 0 0 1 fox 1 fox
Karatobe 0 2 fox 0 1 cattle 0 0
1 dog
Syrym 2 1 fox 1 cattle 2 cattle 1 wolf
1 fox
cattle
Taskala 0 0 lcattle 0 0 0
Terekty 1 dog 0 0 0 0 1 cat
Shingirlau 0 1 dog 0 0 1 dog 1 dog
2 dog
Uralsk 1 cat 12032"* 0 0 0
1 fox 1 fox 9
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
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.
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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, 20123 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.

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.
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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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TYHIH

By makanama bateic Kazakctan oOMbICEIHAAFBI )KaHyapiap KYTHIPYBIHBIH STTH300TOIOT HSUTBIK
MOHHUTOPHHTIHIH HOTHXKeNepiHe TalAay »acaiblll, 3epTTEIeTiH ayMakTa OCbl HapasuTTIK >KYyHeHiH
10 >xbUIABIK KE3SHIET1 JKYMBIC 1CTey THHAMHUKACKI KepceTiireH. KyTelpyapiH naiaa 60y xoHe Tapaiy
JUHAMHUKACHl 3€pPTTEIi-PETPOCIIEKTHBTI JKOHE JKEeles 3MU300TOJOTHSIBIK JaMy HOTHIXKEIEpl KoHe
KYTBIPYJIBIH arpoOHOIIEHO3/IaFbl  KOPIHICTepl OONBICTBHIH OapiblK ayAaHJapblHA AaITUIMKAIHSIMEH
yehHBUIIBL.  OONBIC aymarbliH/Aa JIH300TUSFA Kapchl ic - ImapajapAbl JKYprizy THIMIUIITiHIH
HOTWXKeNepi, aram aiTKaHga - aybll [IapyallbUIBIFBl  JKaHyapjapblH — NPO(UIaKTUKAIBIK
BaKIMHALIMSUIAyFa 0Ny, aypyAbIH aHTPOMYPTHSUIBIK ONIAKTAPBIHBIH YIIFAIObIHA OalIaHBICTHI-KEM-
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OpuKeTTep/li KOJJaHa OTHIPHIN, Kabaibl €T KOPEKTLIep/i aybl3 apKbUIbl BaKIWHAIMIIAY, Kapaychl3
KaJFaH WTTEP MCEH MBICBHIKTap/bIH CaHBIH PETTEy JKOHIHIETi MpolOlieManap cunartairaH. bareic
KazakcTan oOJBICHI JKaFmalbIHIA KYTBIPY aypybl Ke3iHJETi BETEPHHAPHSUIBIK-CAHUTAPUSIIBIK 1C—
mapanapra Oaranay >KYpri3ijmi, 3epTTENeTiH 300HO3Fa Kapchl Kypec >KOHIHAETrl crparermsna yi
JKaHyapllapblH YCTay epekeJepiHIH CaKTaIyblH OakpUIayIsl KYIIEWTyre, OapibIK Yi jKaHyapiapblH
Oipaeiinenaipyre (4uImTeyre, HacnopTrayra), MiHACTTI TYpJe BaKMHALIIAYABI )KYPri3yre, Kapaychi3
UTTEP MEH MBICBIKTAp/IbIH TOMYJISIUACH YIIiH OacmaHanap KYpyFa KaThICThl KEHOip TONBIKTHIpYIap
aTamn eTUII. COHAAW-aK XaJbIKICH KYJIIBIK WHQEKIUSHBIH MaHBI3IbLUIBIFBl MEH KAyINTLIIT Typabl
aKIapaTThIK-aFapTy JKYMBICTAPBIH KYIIEHTY, €H aJJbIMEH, Kajla MaHBIHIAFbl JKOHE ayBUILIbIK
JKepIeplie TypaThIHIap apachlHia 3aMaHayu TexHosorusuap MeH BAK-TbI TapTy apKbUIBL.

PE3IOME

B nmanHO#N cTaThe NMPHUBOAWTCS aHAIM3 PE3YJBTaTOB 3MHU300TOJIOIMYECKOIO MOHUTOPHHIA
OemieHcTBa KHMBOTHBIX B 3amanHo-Kazaxcranckoit ob0mactv, ¢ OTOOpaKeHHMEM TUHAMHUKHU
(GYHKIIMOHUPOBAHUS TAHHOM Mapa3uTapHON CUCTEMbI Ha UcclexyeMon Tepputopun 3a 10-tu netHuit
Iepuoa. I/I3yqua JVMHAMUKa NPOABJICHHUA U PACIIPOCTPAHCHUA 661HeHCTBa-HpCZ[CTaBHeHBI PE3YIbTATHI
PETPOCHIEKTUBHOI'O U OIICPATUBHOT'O IIMMU300TOJIOTHUYCCKOI0 PAa3BUTHA W IIPOABJICHUA 6€H_ICHCTB3 B
arpoOMOIIEHO3e C €ro ammuikanued KO BceM paiioHam oOmactu. OToOpakeHBl pe3yiabTaThl
3¢ GEKTUBHOCTH TPOBENECHHUS MTPOTHBOAN300THUECKIUX MEPONPHUATHI Ha TEppUTOpHH 00jacT, a
UMEHHO - 0030p NpOQUIAKTHYECKOH BaKLUMHALWU CEIbCKOXO3IWCTBEHHBIX JXKMBOTHBIX, BBUAY
YBCINYCHUA AHTPOIIYPIUYCCKUX OYaroB 3a6OJICBaHI/I$1' OpaHI)HOI\/'I BaKIIMHAIlMMU JUKUX IINIOTOSAOHBIX C
NPUMEHEHUEM MPUMAaHOK-OPUKETOB, OMUCAHBI MMPOOJIEMBI IO PETYJIISIIUN YHCICHHOCTH O0€3HAA30PHBIX
cobak u kouiek. [IpoBeneHa oleHKa BETEpUHAPHO-CAHUTAPHBIX MEPOINPUATHH NpHU OCLIeHCTBE B
ycnoBusix 3ananHo—KazaxcTaHckoil 00JIacTH, OTMEUYEHBI HEKOTOpPBIC JOMOJNHEHHS B CTPATETHH IO
O0oprbe ¢ H3y4aeMbIM 300HO30M, KacaTeIbHO YCHIIGHHS KOHTPOJIA 3a COONIOJICHWEM MPaBHI
coJiep KaHus 32 JOMAIIHUMH MTUTOMIIAMH, HACHTH(GHUIMPOBAaHUS (YUUITMPOBAHHUS, TACIOPTU3AINH) BCEX
JAOMAalIHUX KUBOTHBIX, IPOBCACHUA 065133T6J'II)HOI71 BaKIMHallMK, CO3AaHHA MPUIOTOB JIA MOITYJIALUN
0e3Ha/I30PHBIX CO0AK W KOIIEK, a TaKkKe YCWICHHS WH(GOPMAIMOHHO—TIPOCBETUTEIHHON PaboTHl O
3HAYMMOCTH U OMTACHOCTU pabruvecKoil MHPEKIMU C HAaceJICHUEM, IPEXK/IE BCErO CPEeIU MPOKUBAIOIINX
B [IPUTOPOJIaX U CEIBCKOM MECTHOCTH, ITyTEM NPUBJICUCHHSI COBPEMEHHBIX TexHonoruiu CMU.

90X 637.05
FTAXP 68.41.31 DOI 10.56339/2305-9397-2022-4-1-35-44

IllepumoBa C.K., BeTepuHapusi FhUIBIMIAPBIHBIH Marucrtpi, Herisri aBtop, https://orcid.org/0000-
0002-0436-5467

«Kazak ynrTeIK arpapislk 3eprrey yHuBepcuteTi» KeAK, Ammater k., A6ait manreutel 8, 050010,
Kazakcran Pecrybmmkacer, sherimova.saule@mail.ru

CapcembaeBa H.B., BeTepuHapusi FhUIBIMIAPBIHBIH JIOKTOpBI, mpodeccop, https://orcid.org/0000-
0002-3501-37200

«Kazak yirThIK arpapibik 3eprrey yHuBepcuteTi» KeAK, Anmartwr k., A6aii manreuisr 8, 050010,
Kasakcran Pecniy6mukacer, lady.nurzhan@inbox.ru

Aoauranmuena T.B., PhD, kaysimaacTeipsitran mpodeccop, https://orcid.org/0000-0002-1404-8852
«AnMaThl TEXHOJOTHSUTHIK, yHEBepcuTeT» AK, Anmvater k., Tene 6u kemreci 100, 050012, Kazakcran
Pecniyomukacer, tolkyn 07.08@mail.ru

Sherimova S.K., master of veterinary sciences, main author, https://orcid.org/0000-0002-0436-5467
NJSC «Kazakh National Agrarian Research University», Almaty, Abay Ave., 8, 050010, Republic of
Kazakhstan, sherimova.saule@mail.ru

Sarsembayeva N.B., doctor of veterinary sciences, professor, https://orcid.org/0000-0002-3501-
37200

NJSC «Kazakh National Agrarian Research University», Almaty, Abay Ave., 8, 050010, Republic of
Kazakhstan, lady.nurzhan@inbox.ru

35


https://orcid.org/0000-0002-0436-5467
https://orcid.org/0000-0002-0436-5467
mailto:sherimova.saule@mail.ru
https://orcid.org/0000-0002-3501-37200
https://orcid.org/0000-0002-3501-37200
mailto:lady.nurzhan@inbox.ru
https://orcid.org/0000-0002-1404-8852
mailto:tolkyn_07.08@mail.ru
https://orcid.org/0000-0002-0436-5467
mailto:sherimova.saule@mail.ru
https://orcid.org/0000-0002-3501-37200
https://orcid.org/0000-0002-3501-37200
mailto:lady.nurzhan@inbox.ru

Berepurapus F. bl/IbIMAaPbl

Abdigaliyeva T.B., PhD, senior lecturer, https://orcid.org/0000-0002-1404-8852
JSC «Almaty Technological University», Almaty, Tole bi s. 100, 050012, Republic of Kazakhstan,
tolkyn 07.08@mail.ru

«BEPMHUKOM» A3BIKTBIK KOCITACBHIH KOJJAHFAH JKAF IAMJIAFBI CUBIP
CYTIHIH CATTACHIH BETEPUHAPHSUIBIK-CAHUTAPUASIIBIK BAFAJIAY
VETERINARY AND SANITARY ASSESSMENT OF THE QUALITY OF COW'S MILK
WHILE USING FEED ADDITIVE «VERMICOM»

AHHOTAUA

Makanana oTaHIBIK MUHEpal — BEPMHUKYJIUT HETi31HAE AalblHAAIFaH «BepMUKOM» a3bIKTHIK
KOCTIachlH KOJIaHFaH >KarJaiiaFbl CUBIPIApAbIH CYTiHIH camackl MEH Kayilci3diK KepCeTKIITepiH
BETEPHHAPISUTBIK-CAHUTAPUSUIBIK ~ Oarayiay  KYMBICTApPBIHBIH ~ HOTIKenepi  OepinreH.  JKywmebic
OapbhICBIHAA CYT YJTUIEPIHIH OPraHOJENTHKAIBIK, (PU3HKAIBIK-XUMHSIIBIK KOHE MHKPOOHOIOTHSITBIK
KepceTkimTepi aHbIKTanabl. bapneirel 106 cyT chiHamMaapbl TaaIaH bl

Frumeimu 3eprrey sxymbicel Typkictan oGmeickiHAa opHanackaH «KaserHa-xkep» KIIC — ge
kyprizinmi. CyT yirinepiHiH (U3UKaIBIK-XUMHSIIBIK KOHE MHUKPOOHONOTHSAIBIK KOpPCeTKImTepi
«Taram kayincizairi» ATY FBUIBIMH 3epTTE€y OPTAIBIFBIHBIH 3€pPTXaHAIAPbIHIA aHBIKTAIIbL. KyMbIC
OapeiceiHma op Tonra 10 Oac cWbIpgaH TYpaTBIH YII TON KYPBULABL. |-ToXipwOEmiK TONTHIH HETI3ri
aspiFbiHa 2% «BepMUKOM» a3BIKTHIK KOCTAChl Kochblica, |l-roxipubenik tomka - 4% KOCBUIABI, aj
OakplIay TOOBIHBIH HET13T1 paliMoHbIHA «BepMUKOMY a3bIKTHIK KOCHAChl KOCHUIMAJIBI.

Y TONTBIH CHBIP CYTIHIH YITUIEPiHIH OpraHOJNENTHKAIBIK KOPCETKITepi OapibIK
Tajanrtapra cait 6omaer. OU3NKATBIK-XUMUSIIBIK KepceTKimTepi Ooiibiamma 4 % «BepMHKOM» a3BIKTHIK
KocrmacelH KonjanraH |l -TokipuOenik TONTBIH CYT YATUIEPiHAE aKyBI3ABIH MOIIIepl KaIFaH eKi
TONIIEH CaNBICTBIPFaHJAa JKOFaphliay Oonmael. An, MaWaplH TalbBOBIK yieci OoifpiHIIA aca
alpIpMaIIbUIBIK Oaiikanmasel. COHBIMEH KaTap, YII TONTHIH CYT YATUIEPiHIH MHUKPOOMOIOTHSIIBIK
kepcetkimTepi MEMCT TananrapbiHa colikec KeleTiHi aHBIKTaIbI.

3epTTey *KYMBICBIMBI3IBIH HOTHXeci OoibIHIIA «BepMHUKOM» a3bIKTHIK KOCHACHIH KOJJaHFaH
Ke3JIeTi CUBIP CYTiHIH OapibIK YATUIEPiHIH cammackl MeH Kayilci3miK KOpCeTKIMTepi BeTepUHAPHUSITBIK-
CaHMTAPUSUIBIK TaNanTapra caii O0JIbI.

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
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 coe30ep: cuvlp cymi, asblKmulK KOCHA, KAVINCI30IK, 8eMepUuHaApUsIbIK-CAHUMAPUSIbIK
bazanay, cana.

Key words: cow's milk, feed additive, safety, veterinary and sanitary assessment, quality.
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Kipicne. CyT jxoHe cyT eHIMAEPiH OHAIpY cajachkiHAAFbl MaHBI3ABI MaceNenepaiH OipiHe MuKi
CYTTIH camachl MeH Kayilci3Iirine KOWbUIATBIH TaJanTapasl KYMIEHTy kaTaiasl. Kazipri yakeITTa Mai
[IapyamIbUIBIFBIH  1IT€pl JaMbITyJa KOJIAHBUIIATHIH TOCUIAEp OHAIPIIETIH OHIMAEpAiH apTyblHa,
COHBIMEH KaTap COJl ©HIMAEP/IH camaliblKk KOpPCETKIIITepi MEH KayilCi3iriH KaMTamachl3 eTy YIIiH
KOJAWJbl JKarmaid jkacayra OarpITTalFaH OipKarap YTBHIMABI MIEMIMIEpAi KaKET eTill OThIpFaHbI
ansK [1; 2].

ui cyTTiH canaiablK KOPCETKIIITEPIH jKaKcapTy MEH OHBIH CiHIMAUITIH apTTHIPY YIIIH €H
aJIBIMEH ipi KapaHbl a3bIKTAHABIPY JKaFaiiblHa aca KOHUT aynapy KaxeT. OUTKeHi, a3bIK MeH a3bIKTHIK
KOCHAJIApAbIH KypaMbl CYTTIiH OHIIPLTY YpHAiCiHE FaHa €MeC, COHBIMEH Karap OHBIH CalallbiK
KepceTKimTepiHe ae Tikenel acep ereai. CoHnaii-aK, OHTalIaHABIPBIIFAH a3bIK ipi KAPaHbIH aF3achlHa
Jla Tmaiamsl 00T TaObUTambEl. SIFHM, O YIINIH KypaMbl TCHICCTIPUIreH a3bIKThIH TYPIH MaimaaanFaH
o [3].

Kazipri Tagaa aysumapyamibuiblK ipi Kapa Majiibl a3bIKTaHIbIPY CallaChIHIA HETI3Ti a3bIKThIH
KypaMbIHa KOCHIMIIIA a3bIKTHIK KOCTIAJIAp Il TalijallaHy KYMBICTaphI JKY3€re achIphlTya. ocipece, ipi
Kapa MaJIbIH INIIHIE CHBIpJIapFa apHAIFaH a3bIKTBHIK KocHayapabl KeOiHece CYTTIH IITBIFBIMBIH
apTTBIPY XOHE OHBIH MAMIBUIBIFBI MEH KYpPaMbBIHAAFBl OPTYpJIi MHKPOIJIEMEHTTEPAiH MeJIepiH
JKOFaphlIaTy MakcaThiHga KeHiHeH kommanyna [4]. CoHbIMEH KaTap, a3bIKTHIK KOCIanap Herisri
a3BIKTHIH aF3ara CIHIMIILIITIH 1€ apTThIpa alaibl.

ABBIKTBIK KOCTIaJIap PeTiHAe TaOUFU MUHEPAIAap/Ibl KONJIAHY dKYMBICTAphl KAPKBIHIBI JaMBbIIT
Kese ckaTeip. ONapIplH INIHAES aybll IMAPYalIbUIBIFBIHIA KOJJAHY aschl OOWBIHINA KEH ayKbIMIBI
TYPTeBEMUKYIUTTI KaTKbpI3yFa Oomamel. BepMmukymur - Oy Kypambl OOWBIHIIA  MakKpoO JKOHE
MHUKPOIJIEMEHTTEpre 0ail OMOTUT, (JIOTONMUT, KeWOip Xjopuarep MeH Oacka Jia CHIMKATTapAbIH
BIIBIPAYBl HOTIIKECIH/IE Ty31IreH meriHai [5, 6]. BepMukymuttin xaims! hopMysaacs! keneciaei: (Mg,
Fe, Al); (Al, Si)4;0:0(OH),x4H,0. ®u3ukanbik KacHETi arblHaH OHBIH CBHIPTKBI TYpi alThIH TYCTi
HEMece KOHBIP capbl TYCTI OOJIBIN KeJe/i, caiMarbl JKEHII, KYBUIBIMBI OOMBIHIIIA aKKOPICOHFa YKCAac,
KOTNICBIMANBl ~ Kyhze Oonanmbl. HeriziHeH BEPMUKYIHT JKOFapbl JIOPEXeNli  aJcopOIMOHbI,
KaTHOHAJIMACTHIPYIIBI JKOHE KATaJUTHKANBIK KacHUeTTepre wue OOoJbIm TaObutajgpl. OAeOHEeTTiK
MoJliMeTTep OOWBIHIIIA BEPMHUKYIIUT YJIBUIBIFBI JKOHE MYTareHIIIIT JKOK, COHBIMEH KaTap XHUMHUSIIBIK
crpeccop emec muHepan [7]. OHBIH KypamblHAa OHAIPUIreH reorp(HUsUIBIK OpHbIHA OaiIaHBICTHI
kocemia K, Na, Ca, Ti, Cr cuskThI 3JIeMEHTTEp 1€ a3/1ar Ke3aeCyi MyMKiH.

CoHBIMEH KaTap, BEPMHKYJIUT ©3IHIH KOFapFbl CIHIPTIMITIK KacHUETIiHE KapamacTaH
KOTICBITBUIFAH KACHETIH JI¢ >KOFANTHaiabl. AJ, MYHAal KacweT 9PTYpJi a3bIKTBIK KOCMAaIapjibl,
JOpyMEHIep/li, MPOOHOTHKTEP/Ii KIHE JIe Jopi-IopMEKTepAl KOCHIN KOTCHITBIIFAH KYPFaK 3aT anyna
Tamaiia MyMKiHjik oepei [8].

XKanne, BepMmukynutTi eHaiperiH keH opbiHgapel  AKIL, Oxryctik  Adpuka
pecnyonukaceiHa, Peceit MemiiekeTi MeH Oacka aa enaepiae kesgeceni. CoHmaii-ak, 013ziH eniMize
JIe BEPMHUKYJIHUT OHIIPETIH KeH opbIiHAaphl Oap. KazakcraHmarbl BEPMHKYJIUTTIH KbUI CaNHBIHFBI
KOJITAHBUTY K&XKETTUIIN OHBIH OpTYpJi calanapja KEeH ayKbIMIbl TYple MaijiagaHblTybIHA
OaliJlaHBICTBl KBUI CaliblH OH MBIH TOHHara JieiiH apTeill OThIp. COHBIMEH KaTap, OTaHMBIK
BEPMHUKYIIUTTI CBIPTKBI €JIIepre IKCIOPTTay MAceseci ie KapacToipsutyna [9].

Man >koHe KYC MIapyanibUIBIFBIHAA BEPMHUKYJIHMTTI a3bIKTBIK KOCHA PETIHAE KOJJaHFaH
JKaFAalarel KOPCETKIIITEp Typajbl MoJiMeTTep Kem. MbIcalbl, KOICBHITBUIFAH BEPMUKYIUTTI
0OpIaKbUTAHATBIH 1pi KapaHbIH HETI3r a3biFblHA KOCY HOTHIKECIH/IC MAJIBIH €T OHIMIUIITIHIH eyip
apTKaHbI )KOHE aJIbIHFAH OHIMJIEP/IiH Caachl )KaKcapaThiHbl TOKIpuoOe Ky3inae ponenaenred [10].

AJ, MEKHEH TaybIKTapJblH HETI3rl ac yieciHe Oochl MHUHEpaJIbl KOCKaHJA YKYMBIPTKAHbBIH
miblFy eHimutiri 50%-ra neiiin aptkad. BepMukynutTTi TopainapasiH Herisri a3pirbiHa 3% KeneMiHjie
KOCBII a3bIKTaHABIPFaHAa, OJIapIblH (HU3MOJIOTHSUIBIK KyHl easyip »akcapraH. ETTiH XUMHSIIBIK
KOPCETKIIll  JKaKcapblll, MUHEPAIBIK Kypambl korapbuiaraH. CoOHBIMEH Karap, KaH/Iarbl
reMoryioOuHHIH Meiepi 8%-ra neiiin aptkan [11].

B.JlonroBTHIH 3epTTEy KYMBICTApBIHAA BEPMUKYJIUTTI Oy3aynapasiH Herisri a3pirbiHa 0,2 r/Kr
MeJIIepiHAe KOCKaHaa, Oy3aynapiblH ecimaik kepcerkimrepi 8,1%-ra feiiiH apTKaH >KoHE
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MangapabiH Kayincizairi 100% kyparan, an Oyi1 €3 Ke3eTiHae YKOHOMHUKAJIBIK TYPFBIAaH THIMI1 OOJIBITT
tabbTaasl [12].

Korappiga KedTipuIreH MoJiMEeTTepre CydeHe OTBHIPHINN, BEPMHKYIHTTI ipi Kapa MalJIblH
HETI3r a3bplFbIHa KOCBIMINIA KOCTa PEeTiHAe KOJAaHy apKbUIbl OJaplAblH ©CiMi MEH [IEHCAayJBbIFbIH
KaKCapTyFa, ar3aJarbl yIbl 3aTTapIblH KAJIBIKTApBIH a3aiTyFa, COHAAal-aK ©@HAIPICTIK MIBIFBIHIAPIBI
a3aliTy MakcaThIH/AA TaiilalaHyFa OOJIATBIHBIH aTan ©TKEeH JKeH. AJaia, OTaHIBIK BEPMHUKYIHTTIH
CHBIP CYTiHIH canajblK KOPCETKIIITEPiHe TUTI3ETiH acepi Typaslbl MOJIIMETTEP MYJIIEM >KOKTHIH KaCHI.

3epTTey JKYMBICBIMBI3/IBIH MaKCaThl - OTAaHBIK MHHEpaJl BEPMUKYIIUT HETi3iHAe NaibIHIaIFaH
«BepMukoM» a3BIKTHIK KOCHACHIH KOJIMAHFAH >KaFrgaiarbl CHBIP CYTIHIH calaiblK KOpPCETKIIITepiH
BETCPUHAPHSIIBIK-CAHUTAPHSIIBIK Oaranay.

3epTTey MaTepuaggapbl MeH JdicTepi. 3epTTey KXYMBICHIHBIH OapBICHIHIA KOJJTaHBUIFaH
«Bepmukom» a3pIKTBIK Kocmackl OHTycTik Kazakcran oOnbichiHOa opHanmackaH Kyantay keH
OpHBIHAH Ka3bulblll anbiHFaH BepMuKyIUT (80%) mnen kyHOarbic Kymxkapacel (20%) HerisiHae
JKACAJIBIHFaH.

«BepMukom» a3bIKTHIK KOCIIACKIH ipi Kapa MaJIbIH HETI3T1 palroOHBIHA KOCHII, a3bIKTaHIBIPY
xyMbicel Typkictan ob6nbiceiHAa opHanackaH «Kasema-xep» XUIC — ge »xysere achbIpbULABL.
FrumpiMu-mapyambuisl, ToKipuoe kesine op tornrta 10 Oactan KypanraH, oprama caamarsl 65045 kr
0OTaThIH caybUIATHIH CUBIPIAPABIH 3 (YIII) TOOBI KOJJAHBLIIBL.

3epTTey kyMbIchl 152 ToymikTi Kypaabl. Ipi KapaHbl ycray skoHe Oary »Karaaiiapbl OapibIK
tonrap yiriH Oipaeit Oomapl. COHBIMEH KaTap, CHUBIpIapra OepilreH Heri3ri a3bIKTHIH KYpaMbl MEH
Meepi e TeH Oonmbl. Amnaiia, >KyYMBICTBIH MaKcaThlHA Kapail Heri3ri parnuonfa | Toxipubeni ton
ymin — 2% «BepMukom» a3bIKTBIK Kocmachkl Kocklica, |l toxipubemi Ttomka - 4% «Bepmukom»
a3BIKTBHIK KOCIIAaChl KOCBUIABI. bakpiiay TOOBIHBIH HETi3ri paroHbHa «BepMHUKOM» a3BIKTBHIK KOCIIACHI
KochImMaabl. CUBIpIIap/Isl cayy KYMBICTaphl TOYIIriHe 3 peT KYpri3iimi.

CyT cakTaiThIH IUCTEpHATapJaH CYT ChlHAMAJApbIH ajy KeJecifield omicTeMeHi maimanaHa
OTBIPBIN XKYPTi3UIai: Ta3a KypFak TYTIKTI cyTke OipieH kpurgam OaTeIpiasiK. ComaH KeHiH TYTIKTIH
JKOFapFBI TECITiH 6ac 0apMaKIIeH MBIKTAI JKayBIIl, TYTIKTi T€3 MIBIFApHIN aiabl. lnriHe KyiHbpUTFaH CYTTi
pe3eHKe THIFBIHBI Oap Tasza koHE Kyprak Oerenkere KyhablK. CyT chlHamanapel Oap OeTenkenepre
MEMCT 26809.1-2014 «Cyt xone cyt eHimumepi. KaOwumay epexenepi, ipikTey omicTepi koHE
ChlHAMaJapAbl Tajjayra IadblHAAy» COWKec THICTI »Ka3yiapbsl Oap 3aTTaHOamapAbl >KarlChIPHIIL,
+4+5°C TemmepaTypaaa CakTabIK.

Cyr chlHamMalaphlHBIH CamajblK KepPCETKIITepi MeH KayilCi3NiriH BeTepUHAPHSUIBIK-
CaHMTAPUSUIBIK Oaraayabl CUBIPIAP/IBbIH 9pOip TOOBIHAH JKWHAIIFAaH CYTTEH opOip 25 KYH cailblH OpTaK
YJIT1 a1y apKbLIbI KYPTi3/IiK.

Toxipubenik TonmTap MeH Oakpilay TOOBIHAAFBI  CHBIpJApPABIH  CYT  YJITUIEpiHiH
opranonentukaiblik kepcetkimrepin MEMCT 31449-2013 «lluki cublp cyTi. TeXHUKAIBIK MIapTTap»
COMKeC aHBIKTAJIbIK.

CyT chlHamManapbiHbIH (DU3UKAIBIK-XUMUSUIBIK KOHE aHAMTUKAIBIK KepcerkimTepi «Taram
KayiICIi3/ir» FhUIBIMH 3€PTTEY OPTANIBIFBIHBIH 3epTXaHajJapblHIa aHbIKTaIbl. CYTTIH MaIbLUIbIFbIH,
aKybI3 MOJIIICPIH JKOHE THIFBI3IBIFBIH aHbIKTayla «Jlaktan 600» aHamu3aTOPBIH KOAAaHIbIK, CyTTiH
TUTPJICHETIH KBIIKbLULIBIFBIH aHbIKTayaa TitroLine 5000 TuTpaTtopbiH maiiaaaH/ibIK.

CyT yariaepiHiH MUKpPOOHOJOTHSUIBIK KepceTkimTepin aHbikrayasl MEMCT 32901 - 2014
«CyT )oHe CYT eHiMIepi. MUKPOOHOJIOTHSITBIK, 3ePTTEY 9/IiCTEPI» COMKEC XKYPIi3liK.

Op typm cragmaprtel tangaynap MEMCT P MCO 5725-6-2002 (Onmey oxictepi MeH
HOTIDKENEPIHIH Jaairi (IyphICTBIFEI JKoHe qaiairi)) Goiismamma Microsoft Excel 6armapiamaceia
KOJIJIaHY apKbUIbl BAPHALMSIIBIK CTATHCTHKAHBIH JKaJIbl KaObUIAHFAH dJ[iCTEpiHE COMKEC JKYPTi3IiK.
AmnbIKTanfas aiipipMaisisikTap P<0,05 sxarnaiiblHIa CTaTHCTUKAIBIK MAHBI3bI OOJIBIN CaHAIAbI.

3epTTey HOTHIKeJEpPi :KoHe oJapAbl Taakbliay. Cym yacinepiniy o0peanorenmuKaivly
kepcemxiwmepin aunvikmay. CyT ChIHAMaJapbIHBIH OPTraHOJENTHUKAIBIK KOPCETKIIMITEePIH aHBIKTAy
OOlBIHIIA, YOI TONTHIH CYT YJATUIepi Keneciied OpraHOJENTHKAIBIK KOPCETKIIITEPMEH CHIATTaJbL:
TYCci aK Hemece KpeM peHJli, Wici MEeH JoMi — CYTKE TOH JoM, JKaT JIOMCI3 jkoHe Oerne wuiccis,
KOHCHCTEHIIUSICHI — TYHOACHI3 OIpKAIBINTHI CYHBIKTHIK.
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Kecte 1 — «BepMuKOM» a3bIKTBIK KOCIACHIH KOJJAHFaH KE3JIEri CHBIp CYTi YATUICpiHIH
OpTaHOJICTITUKAIIBIK KOPCETKIIITEP1
KepcetkimTep Bakpunay ToObI I-Toxipubenik Ton Il-Toxipubenik Ton
CoipTKHI KopiHici | Cy#pik, Menmip emec | CyibIK, MeImip eMec CyHbIK, MOJIIIp eMec.
Tyeci AK TycTi AK TycTi AKIIBUT HEMece KpeM peH/Ii
CyTKke ToH OoM, Kat Taza, Taburu cyTke
. . YRS ’ ’ YT Taza, TaOuru cyTKe TOH.
Hici MeH nomi JTOMCI3 koHe Oerie ToH. berne wic nen . )
. . Berne uic neH goMi xKOK.
uicci3 JIOM1 JKOK
TynOacsI3 :
¥ . - TyHb6achI3 O1pKATBITITHI
KoHncucteHnuscer OipKaJIBINTHI Bipkenki CYHBIKTBIK N
N CYMBIKTBIK
CYUBIKTBIK

OpraHoJenTHKaIBIK KOPCEeTKIMmMTePI OOWBIHINA THKIPUOEIIK TornTap MeH 0akKpuiay TOOBIHBIH
CUBIpJIapbl CYTIHIH YJATUIEpi HOPMATHBTIK KYXKaTTaFbl KOPCETUITCH TaylaliTapFa COWKeC KeJeTiHi
AHBIKTAJIbI.

Cym yneinepiniy gusuxanvlk-xumusavlk Kypamoin anvikmay. CYTTIH XUMUSIBIK KypaMbl ©Te
Kypaeni. OHBIH KypaMblHa aKybl3[ap, Maiiap, Kemipcylap MeH Typii MHHepannap, (hbepMeHTTep,
JIOpYMEHJIep kKoHEe MUKpodJieMeHTTep Kipeai. KypaMmnac GemikTepiH anyaH TYp/uUliriHe OaiaHbICThI
CYT MaHBI3ABl TaMmMak oHiMmi Oonbim TaObutazpl. COHBIH apKachlHAA OJ JKOFaphl CIHIMIUTIK
Kacuetke ue [13, 14].

Kecte 2 — bakpimay >xoHe TOXIpHOENiK TONTapAarbl CHUBIPIAPIBIH CYTIHIH (DH3UKAIBIK-XUMISLTBIK
KepCeTKilTepi

KepceTtkimrep
CreiHaMa AmbIHFaH AKyH.?' o Mait, % THH)BHEIFH’ Kpiuksuiasrsl, °T
J—— ChIHAMaH Meuiepi, % KI/M
KyH BIH CaHbI MEMCT 31449-2013 6otibiHIra
(n) 2,8 %-nan kem | 2,8%-mankem | 1027,0 kem 16,0 men 21,0
eMec emec emec apasbIFbIHIA
1 2 3 4 5 6
bakpinay ToObI
1 6 2,55+0,04 3,02+0,01 1028,2+0,01 17,24+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 3,13+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 3,25+0,02* 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*
Oprala KepceTkili 2,96+0,03 3,21+0,06 1028,1+0,03 17,24+0,01
I-Toxipubenik Tom
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 17,44+0,01
125 5 3,31+0,01% 3,36+0,07* 1028,0+0,01 17,3£0,02
152 6 3,51+0,02* 3,48+0,07 1028,1+0,01 17,44+0,01
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1 | 2 3 4 5 6

Opraiia KepceTKiii 2,98+0,01 3,25+0,05 1028,1+0,01 17,1+0,02
ll-Toxipubenik Tom

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+0,05 128,2+0,01 17,2+0,02
100 5 3,25+0,03 3,47+0,01 128,1+0,02%* 17,2+0,01
125 6 3,38+0,04* 3,54+0,03 128,24+0,03 17,3£0,01
152 5 3,61+0,03* 3,56+0,02* 128,1+0,01 17,3£0,02
Opraia KkepceTKint 3,02+0,03* 3,45+0,03* 1028,3+0,01 17,2+0,01

CyTTiH KypambIHIaFbl MaiJbIH MeJIIepl MajIblH TYpiHE COHJaii-ak, ipi Kapara OepiieTiH
a3bIKTHIH KypaMblHA Tikeseil OainaHbIcThl OombIn Kenemi [15]. 3epTTey KyMBICBIMBI3IBIH allbIHFAH
HOTIDKECI OOWBIHINIA CYT YNTUIEpiHIH KYpaMBIHIAFbl MaWIbIH TMMaWbI3ABIK MeIepi OOWbIHINA aca
alipIpManIbUTBIK OalikamMaspl. JKYMBICTBIH alFalliKpl KYHI alTbIHFaH ChIHAMANAP/aFbl MAIBIH MeIIepi
3,02-3,05 % apanbirpiaaa Oonapl. A, TOXIPUOCHIH COHFBI KYHI albIHFaH CYT YITijepi OOWbIHIIA
Oaxpiiay TOOBIHAA MaiaeiH Memmepi 3,52+0,16 %, l-toxipubenik Tomra - 3,48+0,07 % Oouca,
2-Toxipubenik Torra - 3,56+0,02 % Gonnbl.

CyTTiH KYpaMbIHAaFbl aKybI3JIbIH OpTallla MeJIiepi OOWBIHINA HOTHXKE Kelecineidl OoJpbl:
1-toxipubenik Tonta - 2,98 % , 2-toxipubenik tonta - 3,02 %, an Oakputay ToObiHIA - 2,96 %.
AnpiHFaH MoniMeT OoWbIHINA Oakpiiay TOOBI MeH l-Tokipmbenmik Tom apachlHIa aWTapibIKTai
afpIpMaInbUIBIK OonManbl, an 4 % «BepMukom» a3bIKTBIK KocnachklH Kojmanran |l -toxipuOemik
TONTBHIH aKybl3 Meumlepi OacKalapbIMEeH CalbICTBIpFaHIa COJl JKOFapbuiay OoJnmbl. SrHM, Oy
«BepMukom» a3bIKTBIK KOCHACHIHBIH aF3aFa a3bIKTHIH CIHIpITyiHE JKakChl ocep KepceTe
aNaTHIHIBIFBIHBIH OCNTicCl Iem aifTyFa Ooajbl.

OneOHeTTiK MoNIIMETTEpre CalCYTTIH THIFBI3ABIFEI OPTYPIi (akTopiapra OaiaHbICTHl e3repil
oteipaasl [16]. Fameimmapasiy 3eprreyiepi Oodibinima [17] makTanus Ke3iHAE CYTTIH THIFBI3IBIFBI
TOMEHJICHTIHI aHBIKTaIFaH. JKXYMBICBIMBI3/IBIH HOTHXKECI OOWBIHIIA YII 3€pTT€Y TOOBIHBIH CYTiHIH
TBHIFBI3IBIFBl HOPMATHUBTIK TajanTapra caii kemui. ThIFbI3ABIKTRIH KepceTkimn 1028,1-1028,3 Kr/M°
apajJbIFbiHAa OOJNjbl.2-KecTele OeplireH MONliIMETTepre COWKECCHBIpIApblH CYTiHIH 3epTTey
VaKbITHIHBIH, OIpiHII KYHJEPIHAETT THIFBI3BIFBl COHFBI KYHJCPMEH CANBICTBIPFAH/IA TOMEHJCY
OonraHeiH Oalikayra Ooianbl.SIFHW, CHUBIPIApABIH CYTiHIH THIFBI3ABIFBIHBIH TOMEH/EYl JaKTaIlws
Ke3eHiHe OailyIaHBICThI 0OJTYBI MYMKIH JICTT TYCIHAIPIICI.

XKannel anraHga CYTTIH KBIIIKBUIABIFBI CYT OHIMJIEPIH JalbIHAAy TEXHOJOTHICHIHBIH
JYPBICKYPYiHIEe MaHbI3AbI poi artkapaabl [18]. Bismin 3eprreynepimisaiH HOTHXeCI OOWMBIHINA YIII
TONTA Jia CYTTIH KBIIIKBUIIBIFEl €I ©3repicKe YIbipamaraHbl OalKamabl. bakpliay TOOBI CYTiHIH
opramia KekeUIabFsl 17,2 °T Gosica, 1-ToxkiprOerik TON CHBIPIAPBIHBIH CYTiHIH KBIIIKbUIIBIFB OPTa
ecenmen — 17,1 °T,an 2-tokipuGeniK TONTBHIH KBIIKBUIABIFBIHBIH OpTama Kepcerkinmni — 17,2 °T
KYpapl.

«BepMuKOM» a3bIKTBIK KOCHAChIH TaijlalanFaH Ke3Zeri CUbIp CYTiHIH Oakpliay »MKoHE
TOXKIpUOENIK TONTAPBIHAAFHl  YATUIEPAiH (QU3NKAJIBIK-XUMHUSIIBIK ~KOPCETKIIITEpi MEMIIEKETTIK
CTaHJAPTThIH TAJANTAPBIHA Call EKEH/IIT AHBIKTANIBI.

Cym yneinepiniy muxpoduonocusnvlk kepcemkiumepin anvikmay. CyT KoHE CYT OHIMICPIHIH
MaHBI3bl CUIAaTTaMalIapbIHBIH Oipi-oapIblH Kayilci3airi )koHe MUKPOOUOJIOTHSIBIK TYPAKTHUIBIFBL.
CyT eHiMJepiHiH camacklH Oaraiay YIIiH CaHIBIK JKOHE CanajblK MUKPOOHOIOTHSIBIK KOPCETKILITEeP i
kosmanazs! [19, 20].

CyT yiminepin MHKpOOHOJOTHSUIBIK, 3€PTTEYIIEPIH HATIKenepi Ookbiria (3-Kecte) GapibIK YII
3epTTey TONTApBIHBIH CHBIPJIApbl CyTiHIH KypambiHad Escherichia coli, Salmonella aureus cuskrsr
MHUKpoaF3asap TabbumvMapl. CYT KbIIKBULIBE MUAKpoarsasap cars 1x10°-1x10° apanbsrbimma Gompl. AJbIHFaH
Hotkenep «CyT *aHe CYT OHIMJIEPIHIH KayINCI3AiriHe KOMbLIAThIH TaJlalTapy TEXHUKAJBIK pPerjiaMeHTIHIH
0apITBIK KOPCETKIIITHE COMKEC KEJIETiHI aHBIKTAIIIBL.
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Emimizae cyT OarbITBIHAAFBI Mall MIAPYallbUIBIFBl CAIACHIH KAPKBIH/BI JaMBITY YIIiH KOHE
UMITOPTTHIK CYT OHIMIEpiHE TOYSIUTIKTI a3alTy MaKCaThIHIA OTAHIBIK MHHEPAIIbl a3BIKTHIK
KOocCTaJiap HeTi3iH/Ie TeHAECTIpUITeH AueTa KYpaMbIH OalbITy SIiCTepiH KOJNIaHy apKbUIBI CHBIPIIAPIbI
a3bIKTaHABIPY KYHECIH JKETUIAIPY KaXKeT.

Kecre 3 — Cublp cyTi yiriiepiH MUKpOOUOJIOTHUSIIBIK 3epTTEY HOTHXKENEpi

KepcetkimrTiy atays Hopwma Oaxpray ToOBI | |-ToxipuGenik Ton | Il-Toxipubernik Ton
CYTKBIIIKBLIABI 1x10" kem
3 1x10° 1x10° 1x10°
mukpoarzanap, KThb/cm emec
1 mn yarigeri E. coli 5 5
OaKTepUAITaPBIHBIH 0,01 TaOBLIFaH JKOK TaOBLIFaH JKOK TaOBUFaH 0K
CaHbI
25 CMSYJ'IFiHeFi
naToreHai pykcar TaOBUIFaH KOK TaOBLUIFaH KOK TaOBIIFaH KOK
MHKpoOar3anxap MeH eTiMeii
callbMOHeITaIap
lemPyarigeri car
YAT1L PYKCAT | SLTFaH KO K TaOBUTFaH KOK TaOBLIFaH JKOK
S. aureuscaHsl eTiaMeimi

MyHnait omic Herisri a3plK MIBIFBIHBIH JKOHE OHIMHIH ©3IHIIK KYHBIH TOMEHJIETYTe
okenemi [21, 22]. Bi3miH 3epTTey JKYMBICHIMBI3IBIH albIHFaH HOTHXKECi OOMbIHIIA «BepMUKOMY»
a3bIKTBIK KOCHAChl CYTTIH (PM3MKANBIK — XUMHSUIBIK KOPCETKIIITEpiHE, COHBIMEH Karap CYTTIH
OPTaHOJETITUKAIBIK KOPCETKIMITEPiHE )KaKChI 9cep ETKeHIT1 aHBIKTAIIIBI.

«BepMuKOM» a3BIKTHIK KOCIACHIH MaljajlaHFaH >KaFdalJaFbl CHBIPp CYTiHIH OapJbIK
YJITUIEpiHiH camackl MEH Kayinci3[iik KOpCeTKIITepi BeTePHHAPHUSIIBIK-CAHUTAPHUSIIBIK TaNaNTapra cai
kenmi. Ochl a3bIKTBHIK KOCIAHBI HETi3ri a3plk KypambiHa 4% KonmaHFaH Ke3[le CYT YITiUIepiHiH
KYpaMBIHAAFbl ~ aKybI3IBIH  Mejmiepi  0acka  TONTapMeH  CaJbICTBIpFaHAa  alTapIBIKTaH
apTThl. AOCOPOIMSITBIK JKOHE HOH aiMacy, COHBIMEH KaTap KaTaJUTHUKANbIK KacheTTepre ue
«BepMukoM» a3BIKTBIK KOCHACHIH OHAIPICTIK JKaFmaijiapja CHBIPIAPABIH HETi3ri  a3bIFBIHBIH
KypambiHa 4% eceOinye maiinananyra 0oabl.
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PE3IOME

B crathe mnpencraBieHbl pe3yNbTaThl BETEPUHAPHO-CAHUTAPHOW OLGHKH IIOKa3aTeNel
KagecTBa M O€30MaCHOCTM MOJIOKAa KOPOB IPH NPUMEHEHHUH KOPMOBOHM mo0aBku «BepMmukomy,
MOJyYeHHOWHA OCHOBE OTEYECTBEHHOTO MHUHepana — BepMHKYJIHTa. B xome paboTel ObUTH
HCCJICA0OBAaHbl OPraHOJICOTUYCCKUC, (1)I/I3I/IKO'XI/IMI/IT-ICCKI/IC u MI/IKpO6I/IOHOFI/I‘IeCKI/Ie IIoKa3zarTeijin
00pa31oB KOpoBsero Mojioka. Beero 6bu1o npoananusuposano 106 mpod Mosoka.

Hayuno-uccnenoBarensckas pabora mpoBommiack Ha ©Oaze TOO  «KasemHa-xkepy,
pactiosiockeHHOM B Typkectanckoit obnactu. DOH3UKO-XUMHUYECKHE W MHKPOOHOIOTHUECKHE
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NoKaszaTend oOpas3loB MOJIOKa OBUIM ONpeneNeHbl B J1a00paTOpHsIX HayYHO-HCCIEI0BATEIBCKOTO
teHTpa «be3onacHocTs MUIEBBIX MPOaAyKTOB» pu ATY. B xoae pa®oTel ObUH CHOPMHUPOBAHBI TPU
rpymmel mo 10 romoB kopoB B Kaxaoil. B ocHoBHOW kopMm |-ii ombITHOW rpynmbl gobaisiau 2%
KOpMOBO#1 100aBKu «BepMukom», Bo |1-ii onbiTHOM Tpymme - 4%, a B OCHOBHOH paliioH KOHTPOJIBHON
TPYIIBI KOPMOBYIO T0OABKY HE JOOaBIISLTH.

OpraHonenTHyecKue MoKazaTeNan 00pa3oB KOPOBLETO MOJIOKA TPEX TPYII COOTBETCTBOBAIH
BceM TpeboBaHuAM. [1o GpU3HKO-XUMHUYECKIM TI0Ka3aTeNsiM B oOpasiax mosoka || onsITHOH rpymmsl,
rae 1o0aBisId B OCHOBHOHM pannon4% «BepMukomy», copepkanue Oenka ObUIO BBIIIE IO CPAaBHEHUIO
C IBYMA NPYTHMMH TPyNHaMH. A TI0 COJEpXXKaHHIO >KHpa B oOpas3lax MOJIOKa 0cOOOW pasHUIBI He
Habmoganoch. Takke yCTaHOBICHO, YTO MHKPOOHMOIOTHYECKHE TOKa3aTean 00pa3oB MOJIOKAa TPEX
rpymi cooTBeTcTBYIOT TpeboBanusam ['OCT.

[lo pesynpraraM Hamiei WcCCIenOBAaTENLCKOM pabdOTHI KadecTBa W 0€30MacHOCTh BCEX
00pa3IoB KOPOBRETO MOJIOKA NMPH MPHUMEHEHHH KOPMOBOH m00aBKM«BepMUKOMY» COOTBETCTBOBAIH
BETCPUHAPHO-CAHUTAPHBIM TPEOOBAHHUSIM.
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«IIEOBAJIbIK» IPEBUOTUT'TH KOJIJIAHFAH KE3/IETT )KANBIH BAJIBIKTAPBIHBIH,
(CLARIAS GARIEPINUS) KAH KOPCETKIIITEPIH 3EPTTEY
STUDY OF BLOOD PARAMETERS OF THE CLARIUM CATFISH (CLARIAS
GARIEPINUS) WHILE USING THE PREBIOTIC "CEOBALYK"

AHHOTANUA
Makanazna «lleobanbiky nmpeduoTuriu xaitbia Gansikrapasiy (Clarias gariepinus) paunonsiHa
a3bIKTHIK KOCIIA PEeTiHe KOJNJIaHFaH JKaFailaFbl OANbIKTap/IbIH KaH KOPCETKIIITEPiHE 9CEPiH 3epTTey
KYMBICTApPBIHBIH HOTIDKENEpi OepiireH. 3epTrey KYMbIChl AnMaTbl 00MbICH, «ILIOHXbI» BICTHIK Cy
OynarpiHna opHaiackaH «TENGRYFISH» mapy KokanbIFbIHOa SKYPri3iami. 3eprrey KYMBICHI
OaprIchiHa 9p Kaiichickl 50 Oac skalblH OaJBIFBIHAH TYPATHIH 3 TON KYPbULIBL BipiHmn TaxipuOemik
TONThIH OanbikTapbiH 95% Herisri asplK JkoHe 5% NPEOHMOTUKIIEH a3bIKTAHABIPIABIK, CKIHIII
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toxipubenik Tonka 90% wHerisri aspik meH 10% mnpeOMOTHMK KOMAAHIBIK. bakpuiay TOOBIHBIH
OaBIKTapBIHBIH HET13T1 a3blFbIHa «1[e00ambIky» MpeOnOTHUTT KOCKUTMATBI.

AnpiHFaH HOTIKE OoibIHIIA «Lleo0asbik»y TPeONOTHTIH KOJIaHFaH JKaraaiaa OabIKTapIbIH
KAaHBIHBIH OMOXMMUSUIBIK KOPCETKIIITepi OOWBIHINA KNIl aKybI3IbIH, albOYMHUH, TIIFOKO3a JKOHE
aMUJIa3aHblH Menmiepi Oakpuiay TOOBIMEH CalBICTHIpFaHAA odJJeKalga »KOFapel OONel.  Ad,
alTaHMHAMUHOTpaHc(hepa3aapabH MemIepi 6akpiay TOOBIMEH CaNbICTBIpFaHia oprta ecerreH 4,7%-
ra TeMeH Oonapl. KaHHBIH reMaTONOTHSAJIBIK KepceTKimTepi OOWBIHIIA TeMOTJIOOMHHIH MeJIepi
oprtamia ecernmnen 2,7 g/dl, nefikonutrepain KOHIEHTpaIusichl 6,9%103/ul, TpoMOOIUTTEP IiH MOJIIIEpi
opra ecemmeH 1,1*103/ul apteixk Gommer. KanHBIH JexomuTapisl (opMylackl OoWbIHIIA OaKbLIAY
TOOBIHIA HEATPOGHUIIACPIIH MOJIIIepl TOMKIPHOETIK TONTapMEH CalbICThIpFanaa opra ecemnmen 3,3%,
mononutrep 3,7% a3 60wt (p > 0,05).

3epTTey KYMBICHIMBI3IIBIH KOPBITBIHABICET OolibiHma «Lleo0anbik» mpeduoTHuri >kaibIH
OaNbIKTapbIHBIH aF3achlHA OH ocep €Till, IMMYHHUTETIH KYIIeWTyre, COHBIMEH Karap ar3ajarbl 3aT
ajMacy YpIiCiH KbUIJaMIaTyFa KOMEKTECETiHI aHBIKTaJI/IbL.

XKorapeiga alTeUIFaHapFa CYHEHE OTHIPBIN, Oy MPEOMOTUKTI OaBIKTapABIH HET13Ti aKbIFbIHA
a3bIKTHIK KOCIIA PETiHAe KOJIaHyFa 00Ia bl ISTeH KOPBITHIHIbIFA Keyre 00Iabl.

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.

Tyiiin co30ep: dcaiivii 6AbIK, NPEOUOMUK, A3LIKMBIK KOCHA, 2eMAMON02USIbIK KOPCEemKil,
eeEMEPUHAPUSIBLK-CAHUMAPUATIBIK 6&2&/161)/, cana.

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

Kipicne. AkBamoieHUeT alleMJIiK OHOpecypcTap/ibl Urepy OaFbITHIHIAFBI €H KbUIJAM JaMBbIIT
KeJle KaTKaH cayia OOJIBIT Ta0blIanbl. byJl cajmaHbIH ©31HAIK Maiaansl )KakTapel 1a 0ap, SFHU MIHKi3aT
0a3achlHA TOYENIUTIKTIH O0JMaybl, 6acka KOCIITEPMEH CabICThIPFaHa SHEPTUSUIBIK IIBIFBIHAAPIABIH
TOMEHJILIII JKOHE JKbIIAH KE3-KeJIreH ME3TUTHAS OHIMAI JKeTKi3y MYMKIHIITIH aTam eTyre
Oonansr [1; 2].

ArpapiblK canaiarbl 3KOHOMHUCTED/IH CaHarbl OOWBIHINA OaNbIK JKOHE OallbIK eHIMAEpiH
naijanaHy enimMizzie skan OachiHa rmrakkanga 2021 sxeuter 14,8 kr kyparan. byn kepcetkinn 2020-1mbt
KBUIMEH canbicTeipradma 2,1%-ra a3 [3]. Amaiima, Oy kepcerkimrep Eypomanblk —eamepMeH
CaJBICTBIPFaH/Ia MEIMIIMHAIBIK HOpMara caii kene OepMeii.

Banblk ar3ara €H KaXeTTi TaraM ©HIM OoJjblll caHaimazpl. OHBIH KypaMbIHIA KONTEreH
naiaaabl JJIEMEHTTEP MEH aybICTBIPBUIMANTBIH aMHUHKBIIIKBLIAAPEl 0ap. COHBIMEH KaTap, OallbIKThIH
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eTi aKybI3/lapFa, MaiJlapFa, MUKPODJIEMEHTTEPIe JKOHE OpTYPIIi JopyMenaepre ote 0aii [4]. BanbikTbiH
aKyBI3bI )KaHyap aKybI3bl CHAKTBHI OMOJIOTHSUIBIK KYH/IBUIBIKKA 1€, SFHU aF3aFa JKeHiN ciHeli. MbIcaibl,
agam ar3achl cublp eTiHiH 100r aKybI3bIHBIH 15T-BIH FaHa CiHIpe a’ambl. AJ, OATBIKTHIH aKybI3BIHBIH
40 r-nHa aeiin cinipe anazasl [5].

A.B. MawnkoBa 3 eHOCKTepiHAE >KaWbIH OalBIKTAPBIHBIH OHOJIOTHSUIBIK EpeKIIeTiKTepi
peTiHme oJapApl CyAbl MadfaNaHyablH JKaOBIK LUK Oap KOHABIPFBUIApAa  ©cipyIliH
MYMKiHIIUTiKTepiH atan eTkeH. JKaiibiH OanbikTapsl Temiepatypackl 25 — 30 °C cyaa xakchel ecepi.
MyHpaii xarmaiiza OanmbIKTapAblH ©cCiMi KapKbIHIBI KYpeli >KOHE ONaplblH CYOaFrbl a30TTTHI
KOCBUIBICTApFa TO3IMALTIr skoFapsl Oonaael [6]. JKaiibiH OanbIKTapblHIa aTMOC(hEpalbiK ayaMeH
THIHBIC QJIATBIH apHAWbBI AeMany mytrenepi 0ap. OckiHIal epekiie KacueTTepi OalbIKTapAbl SpTYpIi
TOXKIpUOEINIK 3epTTeyaepae KoJigaHyra MyMKiHAiK Oepeni. JKaiibiH Oanbikrapbl Kimn A3WSHBIH,
YHpaictanHbH, AQpUKaHBIH KYpPFaK JXKOHE TYINBI Cy KOWMAaJapbhlHIa KEH TapaiFaH. baimbKTapisl
KOJIJIaH ecipy kyMbIcTapbl anram pet 1970-1972 sxpuinap apansiFHbIHIA AQpHKa eNliHae )KYpri3iireH.
Amn, 1975 xbutel KamepyHza TropMOHanbIi BIHTAJAHIBIPY >KYMBICTAPBIHBIH HOTHXKECIHIIE allFallKbl
ypriakTap ajbIHBIN, OANBIKTBHIH OCHI TYPiH OAaH api Kapal ecipy >KyMBICTapbl KapKbIHABI JKyprizine
Oacraran. Coman Oepi xaibH OanpIKTapsl Eyponamarsl @HEpKICINTIK OaNBIK ©cipy callachIHBIH HET13Tr1
HbicaHbiHa aiiHamael [7; 8]. A, Kasakcranma na jkaiiblH OaJbIKTapblH ©CIpY JKYMBICTaphl COHFBI
JKBUTIAPBI KAPKBIH/IBI JaMBbIIT Kete skateip [9].

BYY a3pIk-TyJiK JKoHE aybUIIapyamibUIblK YHBIMBIHBIH MOJIMETI OOWBIHINA >KaWbIH
OabIKTaphl TayapIbIK OareITTa ©cipiieTiH 0apibIK OanbiKTapabiH 21%-b1H Kypaiiael. COHBIMEH KaTap,
JKabIH OallBIFBIHBIH, OHEPKACINTIK OaNbIK IapyambUIBIFBIHAAFEl OOJNalarsl 30p OOJBIT TaOBLIAIbL.
JKaiipiH OanbIKTaphl a3bIK TAFAMAWTHIH TYpIiepre skataapl. TaOurn sxarmaiiza OanpIKTapaIsH OYIT TYpi
JKBUIABIH Me3TiTiHe OalmaHBICTHl TUTAHKTOHAAPHABI, CY OCIMAIKTEpiH, )KeMicTep MeH XHUIEKTepIi,
JKOHTIKTEP/I1, MOJLTFOCKAIAP/bI, AsSH TOPI3aijep MEH Maiia OanbIKTapabl KOpeK eTeni. SIFHu, apTypii
A3bIKIIEH KOPEKTCHY >KabIH OaJILIKTapBIHBIH aHATOMIUISK KYpPBUIbICHIHA OaillaHBICTHI OOJBIT Kelei.
OmnapabIH KeH allblIaThIH aybI3Iaphl ipi KeJeMIeri oJbKaHbl YCTal Keyre KOHE CYIbIH YIIKEeH KoJIeMiH
CY3ill LIBIFapyFa KeMeKTecemi. AJ, TicTepi opkara TYCKeH Maiia OanbIKTapIbl aybl3 KybICHIHIA
MBIKTAIl YCTan Kajxyra MyMKiHaik 6epexi [10].

T.M. lIneHKMHAHBIH €HOEKTEepiHAe XaiblH OaNbIKTapbl €TiHIH OWONOTHSIIBIK KYHIBUIBIFBI
JKOFapbel ekeHAiri OasHmanraH. OnapablH €TiH KailTa eHJey eTe OHai, cebebi OYIIIIBIK €T apaibIK
cydiektepi Oonmaiinpl. CoHBIMEH KaTap, >KailblH OanbIKTapsl cy0Oe JalblHAayna KOFaphbl
TEXHOJIOTHSIIBIK OHIMALTIKKe He [11].

JXaiipiH OanbIKTapblHA apHAJFaH a3bIK JKOHE a3bIKTHIK KOCHAJIapIblH TaFaMIbIK KYHIBUIBIFBI
JKOFaphl, Canaibl )KOHE KOJIAWIbl TEXHOJIOTHSUIBIK KACUETTEPMEH CHUIATTANATBIH, SIFHU CyJla JKbULIaM
epill KEeTIEeUTIH JKoHE a3bIKTaHABIPY Ke3iHIe TYHIPUIKTEep/iH KAaTThUIBIFBIH CAKTal anaThlH KaCHETKe
ue 6oua any kepek [12].

Berepunapusiiplk  ToxipuOezne, COHBIH imriHAe OalblK [IapyamIbUIBIFBIHAA EOTUTTEPI
KOJIJAHY JKYMBICTAphl KEHAYKBIMIBI. SIFHM, [EOJIHMTTI OanbIKTapAbIH paloOHBIHA a3bIKTHIK KOCIa
peTiHae KOJIaHy KYMBICTapbhl OH HOTIKE KepceTkeH OonarhiH. [13]. CoHbIMEH Katap, KIMHONTHI
TYpiHE )KaTaTblH TaOUFH IIEOIUTTI KYCTap MEH JKaHyapJap/blH PAallOHBIH KYPAaiThIH Kypama KeMHIH
KypambiHa 1-2 % wmenmepae KojjaHFaH Ke3lle OJIapiblH aF3achIHBIH (PH3HONOTHSUIBIK SKaFIaibl
xakcapraH [14].

Conpaii-ax, TaOWfu LEOJNHMT Heri3iHme skacaiaraH «lleo0anbIk» a3bIKTHIK KOCHACHIH
OaJIbIKTap/blH PAIMOHbIHA KOCKaH Ke3[e a3blK KYpPaMbIHIAFbl KYHJIbI 3aTTapJblH CIHIMILUIIT
JKOFapbUIalIbl, I1a0aKTapblH JaMybl apTalibl JKOHE OajbIKTapJblH OHIMAUIITIH apTajbl, IIIeK
JKOJIIAPBIHBIH JKYMBICHI JKOHE OaJBIKTBIH €Ti MEH KaObIpIIAFbIHbIH carachl xakcapaasl [15].

«eobaneik» npeduoruri Kazakcranga opnanackan lllaHkaHail KEHOPHBIHBIH SKOJOTHSIIBIK
Ta3a MEONUTTI Ty(bIHAH OHJACIN alblHFaH *oHe 1-4 MM aeiiiH yritiireH eHiM. OHBIH KypamblHa
ar3aHblH TIPIIUTIriHE KaKETTI Makpo XOHE MHUKPOIJIEMEHTTEp, SFHU TEMip, MBIPBILI, MBIC, MarHui,
KaJbUWi >koHe Kanuid Oap. COHBIIKTaH OHBI a3bIKTBHIK KOCIHA PETiHAE MaijasaHy eTe MaHBI3JIBL.
ONTKEeHI, MUKPORJIEMEHTTEp >KaHyapiiap MeH OaJbIKTapiblH ar3achlHbIH 6cyl MEH JIeHCAyJBIFbIH
caKray/a, COHJal-aK KemnTereH (PU3HOIOTHIBIK JKoHE OMOXHMMUSIIBIK KBI3METTEPAl aTKapylaa eTe
nainansr [16].

«lleo0Oanbik» MNPeOUOTHTI YJIBI €MeC, TOKCHHAEp OesMeiai, pamxnoOenceHai emec, OTTa
»KaHOa# bl JKoHe sKapbuIMai b [17].
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YKymbicTeiH MakcaThl «lleo0anbik» MpeOUOTUTIH KalbIH OaNBIKTapIbIH PAIMOHBIHA a3BIKTHIK
KOCITa peTiHae KOJMAaHFaH KaFIaiarel OaBIKTapIbIH KaH KOPCETKIIITEPIHE dCEPiH 3epPTTEy.

3epTTey MaTepuaAapbl MeH JicTepi.

3eprrey xyMbichl 2019 XbUTABIH Haypbl3 allbl MEH MaMblp aWbIHBIH apaibIFbIHIA AJIMATHI
obmeicer, ExOekmrikazak aymanbiHna opHanackaH «lLIOHKBD» BICTBIK Cy OYJIarblHIAa OpHAJACKaH
«TENGRYFISH» 6ainbIx mapyarbuTbIFbIH/IA JKYPTi31IIL.

Fouteimu sxymeic Kaz¥ A3Y kapamarsinnars «Asyl TasEngineering» XKL C-nix Ne 236-16-T'K
«XanpIKapanblK CTaHIAPTTapFa COMKEC MKEPTiTiKTI SKOJOTHSJIBIK Ta3a a3blK HETi3iHAe ecipiireH
bampikTapgan (Twranums, AdpuUKamblK JKalblH OaNbIK XoHE T.0.) OPraHUKAIBIK OHIMICD OHIIPY»
FBUTBIMH JK00aCHI HET131H/IEe OPBIHAAIIIBL.

«Illeo6anbik» TPEOMOTUTIHIH a3bIKTHIK KOCIA PETIHAE KOJJIaHy >XYMBICTaphl OapbICHIHIA
xaiipin OanbikTapeiabiy (Clarias gariepinus) ecimine THIMALTITIH aHBIKTAY YIIiH opKaiceichl 50 Oac
OanbpIKTaH TYpaThlH 3 TON KYPBUIBIN, MIapya KOXAIBIFBIHBIH JKacaHJIbl OacCeHHAepiHIe OCipiiii.
Baccetinnepaeri cynbiH Temmneparypackl mamamer 23 °C Oonasl. Toxipubenik 3eprrey 61 ToymikTi
Kypanel. Ocipy Kargaimapbl, CYABIH THIPOJOTHSIIBIK JKOHE TEMIIEPaTypablK KOPCETKIITepi
OasbIKTapABIH OapiblK TOKIPpHUOETIK TonmTap MeH Oakpliay TONTaphl YIIiH Oipaeit Gommer. Toxipude
JKYMBICHI asIKTallFaHHaH Keiin op TonTbiH 10 OanmeirblHaH KaH aibiHABL. KaH amy KymbIcTapbl
OaJIbIKTapbl a3bIKTaHIBIPMA TYphIN, OIpJieH ayiam aibll, KYWPBIK KaHATTapblH KECYy apKbUIbI
Kyprizimmi. On  ymmiH apka »J>KoHe aHalb[l KaHATTaphlH Kecil, KaOBIpIIaKTapblH —Ta3aall,
HIBIPBIIITAPBIH Ta3anaablK. TepiciH CIUPTIEH CYPTIM, KYHPBIK KaHATTApBIH apTKbI aHAIB1 KAHATTAPHI
apTelHA JIeHiH Menuanbdi CBI3BIK OOWBIHIIA KEeCil 3apapchl3aHFaH NpoOHpKanapra KaHIapblH
JKUHATIBIK.

Kan amy OapeiceiHma kaxeTti Kypanmapasl angeiH ama 1000 EJl/mn remapwHHIH CyITBI
epiTIHIICIMEH IalKaablK. ['emapuHl aHTUKOATYJISIHT peTiHAe naimananasik. Kauapl YHBITEIN ollaH
capbiCyblH Oeiin anablk. KaH capbICybl KypaMblHaH JKalllibl aKybl3 caHbl, anbOymunmep, AJIT,
TJIIOKO3a CHSIKTHI KaHHBIH OWOXMMUSUIBIK KOPCETKIMTEPIH AaHBIKTAY J>KYMBICTAphl AIIbIK THIITI
BioChem FC-360 (AKIII) 6MoXuMHSITBIK aHATH3ATOPBIHIA K YPTi3iiii.

TypakranFaH KaH KypaMblHAH OJPUTPOLUTTEPHIH, JCHKOIMUTTEPIIH, TPOMOOIMTTEPIIH,
TeMaTOKPUTTEP MEH TeMOTJI00MH MeumepiH aHbkTay xkymbictapsl MELET SCHLOESING MS4-3
TeMAaTOJIOTHSIIBIK aHATTM3aTOPBIHIA OPBIHIANIBI.

3epTTey HOTWXKENICPIH Kbl KaObUIAaHFaH OWOJOTHSUIBIK CTATUCTHKA OJICTEPIH JKOHE
Microsoft Office Excel GarmapiamachiH KOJIaHy apKbUIbl OHICTIK. AWBIPMAIIBUIBIKTAD JICHICHIH
CTBIOJIEHTTIH CEHIMAUTIK KpUTepUiii apKbUIBI OaraaibIkK.

3epTTeEy HITH:KEJIEP] HKIHE 0J1apPABI TAIKBLIAY.

banvix xanvin buoxumusavix 3epmmey Homudiceaepi. KaHHbBIH OMOXMMUSUIBIK KOPCETKIIITEPi
(kammel  akyeI3 Memmepi, ansOymuH, AJIT, rmoko3a, amminaza) ar3aHbH — OMOJOTHSIIBIK
CYUBIKTBIFBIHBIH aKybI3/Ibl JKOHE KOMIPTEKTI alMacy *KaFIaiblH Carabl )XOHE CaHJIbl TYPJIE aHBIKTAayFa
keMmekTeceni. COHbIMEH KaTap, ar3aja KaHjaija Oip NaTaJoTHsUIBIK aybITKYy Ke3iHJe arajFa
KOPCETKIITEP/IiH 63repy CHITATHIH JKOHE (PH3HOIOTHSUTBIK JKaFIalbiH KepceTei. KaH miasMachiHaarb
aKybI37Iap MaHBI3/Ibl KbI3BMETTEP AaTKapalbl, SFHA KAHHBIH KOJUIOMITI-OCMOTHKAJBIK KBICHIMBIH
CaKTaiibl, KaHHBIH CO3BUIMAJIBIFBIHA OCEp €TEli, KaH arbIMbIHJA OSPUTPOLUTTEPIIH IKOHE
JICHKOIMTTEP/IH TYPAKThUIBIFBIH CaKTalIbl, COHBIMEH Karap Kanwuisapiaplarbl KaH arbIMBIHBIH
Metiiepin Oakputai s [18].

ApHaiibl aKybI3ap KOMIPTEKTEp/i, T'OPMOHAAPAbI, JIMIUATEPIl, IOpiaep/i, TOKCHUHI
3aTTap/bl, OalIaHBICTBIPHIN, TackiManaiasl. CoHpal-ak, ojap KaHHBIH YIObIHA Ja ocep eTei.
NmmyHOrnoOynuHaep, TpaHChepuH WHOPEKIMIBIK YPAICTEpAI ©CKEpTe OTBIPHIN, ar3aHbIH
TYPaKTBUIBIFBIH CakTaibpl. KaH KypaMbIHIAFbl JKAJBl AKYBI3JBIH MOJIICPIH aHBIKTAY apKbLIBI
aF3ajIarbl aKybI3/Ibl AIMacCy/Ibl Oaranayra Oomast [19].

ToxipuOenik TonTarbl OANBIKTaP/IBIH KAHBIHIAFBI aKybI3/Iap IbIH MOJIIEPi, SFHHU €KiHIII TONTa
35,41 /1 Gonca, yminmi tonrta 36,52 r/nm xypans! (1-kecre). byn kepceTkimrep Oakpuiay TOOBIMEH
campICTBIpFaH;a onpekaiima okorapel (33,98 r1/m). Jlemek, NpeOMOTHKAIBIK a3bIKTHIK KOCIA
KOJIIAHBLIFAH TOKIPUOEIK TONTApAArbl JKAWbIH OalIbIKTAPBIHBIH aF3aChIHAArbl METa0O0JIMKAJIBIK
ypAicTepaiH AeHreii jKorapbuiay aemn Oomkayra OoJabl.
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Xanmpl, anmsOyMUHAEPAIH CUHTE3/IENyi OaywipAa »xy3ere acamel. Onap TachIMaIayIibl
KBI3METIH aTKapajibl XKoHE aKybI3JIapbIH KOPbI 00JIa OTHIPHII, aF3a y3akK allbIKKaHaa Oip/eH bIabIpait
6acraiimsr [20].

OHBIH KOHIICHTpAIMSICHl MPEOMOTHK KoiianraH TonTapaa 2,4% xone 2,2%-ra Oaxpuiay
TOOBIMEH CaJBICTHIpFaHAa »xorapsl Oonmel (P > 0,05). Byn mereHimis, mpeOMOTHK KOJNIAHBLUIFAH
TONTapAarsl OANBIK aF3aChIHAA TaChIMANIAHY YPIICI JKAKCHI JKYPIIl COHBIH HOTIKECIHJIE 3aT aaMacy
yAepici xKbuU1gaM OOJIFaHbIH alKbIHIAN I

AJIT Hemece alaHWHaMHHOTpaHC(epa3a ar3aHblH CH MaHBI3Bl aMHHOTpaHC(epas3biHa
JKatanel. AMHHOTpaHChepasamap >KaHa KETO >KOHE aMWHKBIIIKBUIIAPBIH TY3€ OTHIPHIN, THICTI
AMUHKBIIKBUIIAPEIHAH ~ aMHHOTONTApPJBIH ~ MOJICKYJSPJIBl  TACBIMAJAHYBIH  KaTaIWM3JCHTIH
tdepmentTep Oomnbin TabbuIabl. Kan capeicysl KypambiHaarsl AJIT MemuepiHiH apTysl KaHaai aa oip
ayBITKYIBI Olmipeni. AKybI3 aJMacyblH CHIIATTaWTHIH KaH CaphICYBIHBIH OMOXUMUSIIBIK KYPaMbIHBIH
HET13T1 KOPCeTKIITepi aF3alaFbl aKybI3/IbI 3aTTap/IbIH aIMacy YPAICTepiHIH apTybIH KOPCETE]Ii.

Toxipubenik TonTapnarsl anaHuHaMUHOTpaHchepazaitapabiH (AJIT) memmepi Oakpuiay
ToOBIMEH canbicThiprania 5,3% sxone 4,2%-ra Tomen 6051161 (p > 0,05).

Kecre 1 — banbikTapabIiH KaH capbICybIH OMOXUMUSIIBIK TaIaay

Kepcetkimrep G?Im.eh./[ 3eprey TONTapel
Oipmiri | 1 (6akpuiay TOOBI) 2 (Toxipubenik tom) | 3 (ToXIpHOEIiK TOI)
JKanme! akybI3 r/a 33,98+1,32 35,41+1,23* 36,52+0,96*
AnpOymMuH r/a 13,54+0,52 13,87+0,35 13,85+0,36*
AJIT Oipa/n 16,85+0,54 15,95+0,42 16,13+£0,41
I'mroxo3a MMOJIB/JT 5,03+0,12 5,36+0,14* 5,45+0,32
Awmunaza Oipa/n 17,95+0,54 18,85+0,62 18,96+0,01*
*-p>0,05

I'moxo3a kypampiaelH 90 %-Fa geifiH MenmiepiH KaHHBIH EpiTill TOMEHMOJEKYJISPIIbI
KOMIpCynapbl Kypalapl. ©Ocipece, TJIIOKO3aHBl OpPTANBIK JKYHKE KYHECiHIH yJmanapbl KoHE
SPUTPOLIUTTEP KMi KaxkeT eremi. KaHaarbl TIIOKO3aHBIH KOHIICHTPAIMACH! TNIMKOIM3L koHe Kpebc
JKYHeciHJeri YIIKapOOH KBIIIKBUIBIHBIH TOTBHIFYBIH, COHBIMEH Karap Oayplp MEH OYIIIBIK eTTiH
[JTMKOT€HOJIH31H JKOHE 1IIeKTepIeH TIFOKO3aHbIH TY31IyiH %Ky3ere acbipasl [21].

ToxipuOenik TonTapjarbl OaJBIKTAPAbIH KAHBIHBIH KYPaMbBIHIAHbI TJIIOKO3aHBIH M6JIIIepi
OaxpiIay TOOBIMEH CaNBICTBIPFaHAA JKOFapbl 00mabl. OHBIH KOHIIEHTpanuachl 2-Tonta 5,36 MMOIb/I
JKoHe ymriHmine - 5,45 Mmonb/n Kypamel. bykepcerkimepai TydiHAeWTiH Ooncak, «lleoOambiky
NpeOHOTHT] ac KOPBITY epMEHTTEPiHIH KONTEI TY3UTyiHe CeNTITiH TUTI3e alajlbl.

CoHbIMEH KaTap, NpPeOMOTHK KOCBUIFAaH PAallMOHMEH a3bIKTaHFaH ToKIpHOemiK —ToIl
OaJBIKTapbIHBIH KaH CapbICybl KYpPaMBIHJIAFbl aMHJIa3aHBIH MOJIIepi Je KOFapbl OONIbI, SFHU OyII
TOTaFbl OAJIBIKTAPbIH aF3achIHa KOMIPCYJIapiiblH aJMacy YPAici *KbLagaaM OOJIbI JereHal Olmipe.
Omnpry mojrepi 18,85 Gipi./n xonel8,96 6ipi./n (p > 0,05) 6ommapl, an 6akpuiay TOOBIHIAFEl OpTaIla
memepi 17,9506ipi./n TeH keni.

banvix kanvin cemamonocusnvix sepmmey Hamudicenepi. JKaiiblH OaJbIKTaphIHBIH aF3achIHA
KaHHBIH TY3UTyl KaJIBIITBHI Karfaina na Oipaedd Ooma Oepmelimi. KaHHBIH Ty3imyl Hedporymopaibii
PeryJsiusiFa, CHIPTKBl OPTaHBIH MeE3TULIIK (DaKTOpbIHA, OATBIKTHIH JKAChIHA, a3bIKTBIH KypaMbIHA,
OATBIKTBIH KBIHBICHI MEH KEKe epeKIesiKTepiHe OailanpicThl [22].

3epTTey  JKYMBICBIHBIH  HOWXKEJEpI  TOKIpUOETiK  TomTapiarbl  OaJiblK  KaHBIHBIH
reMaToJIOTHSUIBIK KOPCETKIIITEePi apachlH/Ia aca albIpMaIIbUIBIKTHIH OOJIMaFraHbiH KepceTTi (2-kecTe).
AiiTa Kercek, 0akpulay TOOBIHIAFBl OalblyTapblH KaHBIHBIH KYpaMbIHAAFbl T€MOTJIOOWH MeJepi
opra ecemmen 56,2 g/dl xypamsr, Oy KepceTKin TaXipHOeTiK TONTapMEH CaNbICTBHIPFAaHAa TOMEH
KOPCETKIIII. An, «lleoOanbik» NPEOUOTUTT KOCBUIFAH a3bIKIIEH KOPEKTCHIeH OalibIKTapblH
TOXKIPUOENIK TONTapbIHIAFBl TEeMOITIOOMHHIH KoHIeHTpanusicel 58,3 g/dl xxone 59,6 g/dl (p > 0,05)
Kypaapl. ['eMornmoOMHHIH JKOFapbl Mejmepi NpeOMOTHK KOCBUIFaH a3bIKIEH KOPEKTEHIeH
OaJIbIKTapbIH aF3aChIHIAFbI 3aT aJIMacy YPAICiHIH KaKChl )KYPIeHIITH aliKbIH Al bl

CoHbIMEH KaTap, JICHKOIUTTEPIIH KAl CaHbl TPEONOTUKANBIK a3bIKTHIK KOCIA KOChUIMAaFaH
GaKbUIAY TONTAPBIHIAFE! OANBIKTAPBIH KAHBIHBIH KypaMbIHIa a3nay Gomsr (41,5%10° /ul). An, Gyn

48



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

KepceTKim Toxipubenix Tonrapaa 48,4 *10%/ul xome 48,5%10%/ul(p > 0,05) kypamsl. Toxipubenix
TONTAP/AFb! JKAibIH OaNbIKTAPBIHBIH KaHBIHAAFBI JICHKOIUTTEPIIH KOFapbl Memmepae OOyl ar3aga
JIEKOII033 YPHICiHIH O€lICeHIl XKYpreHiH Kepceremi. Au, OWI ypaic 3 Ke3eriHme KaibiH
OaNbIKTapBIHBIH JKacaH bl OPTaFa YHpeHyiHe KOMEKTeCeIi.

TpoMOouTTepAiH >Kaiumbl CaHBIH AaHBIKTAy OOWBIHINA KeJNeciield HOTIKeNep AallbIH/IBL:
MpeONOTHK  KOJNIAHBUIFAH TOKIPHUOENIK  TONTApAAarbl  OalBIKTApAbIH  KAaHBIHBIH  KYpaMbIHIA
TPOMGOLHUTTEP MeIepi aifrapibIKTail skoFaps Gomast (12,6%10%/ul xone 12,8*10%/ul). An, 6aksinay
TOObIHAA onmapablH Menmuhepi opra ecemmen 11,7*10%ul kypamel. TpoMOGOLMTTEpiH KOFAphI
MeIIepiHiH OONybl ar3aHblH MMMYHHUTETIHIH JXakKCchl OONybIH Oimmipeni. SIFHM, TpomOommTTEp
OakTepuruATi 3aTTapabl  Oesde  amamel  JKOHE  (ParommTo3  HOTWKECIHIE Kewbip maToreHmi
MUKpOAaFr3axap/ibl )OSl ajlabl.

AJ1, SpUTPOITUTTEP MEH TeMaTOKPUTTEPIIH aHBIKTAJIFaH MOJIIepIepl apachlHaa alTapiIbIKTai
afBIPMAIIBIIBIKTap OOJFaH JKOK.

XKaifbin GanbIKTapbIHBIH KaHBIHBIH JEHKOIHUTapiIbl GopMysackiH Tanaay OoibIHIIA Keleciaei
HOTIXenep anbiHabl: Jlumdonurrepain Menmepi Toxipubenik Tonrapaa 78,3% xone 74,8 % OGoca,
Oakputay TOOBIHIA oprama ecenreH 84,5 % Oonnpl. bakpuiay TOOBIHIAFBI OATBIKTAPABIH KaHBIHBIH
KYpaMBbIHAaFbl HEUTpohUIAepAiH Memepi Taxkipubenik TonTapMmeH canbicTeipranga 3,3 %-ra, an
mononutrep 3,7 %-ra azmay 6ommsl (p > 0,05).

Kecte 2 — banbikTappIH KaHBIHBIH FeMaTOJIOTHSIIBIK KOPCETKIMITEPiH Talgay

Tonrtap
KepcerkimTepiH ataybl 1-ton 2-TOII 3-Tor
(OakpuIay) (ToxipuOeiK) (ToxiprOeniK)
HGB (remormo6un), g/dl 56,2+3,6 58,3+8,2* 59,6+4,2*
HCT (remarokpur), % 31,3+£2,1 31,242,3 31,5+1,5
RBC (spurpommrrep), *10%/ul 1,4+0,3 1,5+0,1 1,4+1,6
WBC (neiikommrrep), *10%/ul 41,5+1,4 48,4+3,5 48,5+2,2%
PLT (tpomGormtrep), *10%/ul 11,741,2 12,6+1,3* 12,8+1,4
Jleiixkonmrapis! hopmyna, %o
Hetitpodunnep 4,9+1,2 7,1+1,2 9,3+1,6*
DozuHOQUIAED 0,2+0,1 0,5+0,1 0,6+0,1
MosnornuTTep 3,9+0,1 7,6+0,3 7,7+1,1%*
JlumdonutTep 84,5+31 78,3+4,2 74,8421
*-p>0,05
ANBIHFAaH HOTWKeNep OOWBIHINA JKaWblH  OABIKTAPBIHBIH — KAHBIHBIH — KYPaMbIH/IAFbI

TEMOTJIOOMHHIH, TPOMOOLUTTEPAIH, HEUTpODUIIEPAiH KOHE MOHOIMTTEP/IIH MOJIICPiHIH JKOFaphl
0omybl OanbBIKTapAbIH MMMYHIBIK KOPCETKIIITEpPiHIH »OFapbl eKeHAIriH Ourmipeni. A, MyHnmai
yorapsl kepcetkimrep «l{eo0anbiky npeOuOTUTIH KoJIaHFaH TOKIpHUOEIIiK ToTapra ToH OO

SrHu, TpeOMOTHK >KACYNIANBIK JKOHE TYyMOPAJbIbIK WMMYHHUTETTI O€JICEeHIpe OTBIPHII,
ar3aHblH UMMYHJIBIK KOPCETKIILIiH HbIFaiiTa anazibl, COBIHMEH KaTap CBIPTKHI KOJIAHCHI3 3KOIOTHSIIBIK
(hakTopnapra TOIIMAUIITIH apTTHIPAIBL.

KopbITBIHABI.

Banbikrapapl acaHabl opTajga ecipy Ke3iHAe cyla KeNTereH OpraHUKablK 3aTTap MeEH
OanbIKTapAblH KaJABIKTaphl )KMHAITYBI JKy3ere acaibl. A, MyHAal 3aTTap OaJIbIKTapIblH ar3achlHa
Kepl ocep eTelli, COHbIMEH Karap CyJa MaTOreHJi MUKpoar3alaplblH JaMyblHa KOJIAMIbI Karnai
TyFbi3aabl. COHIBIKTaH, HETi3ri as3blK KypaMblHA Maiaaibl NPeOMOTHKTEPAl KOJIAAHY apKbLIbl
OanbIKTapbIH aF3achIHBIH MMMYHHUTETIH KYLLIEHTY oHe opTara Oeilimzeny KaOineTTepin apTTeIpy eTe
MaHBI3/IbI OOJIBITT TAOBLIAIBI.

3epTTey  KYMBICBIMBI3JIBIH ~ HoTHKeci OoibiHma  «lleobanbiky TpeOHOTHUTI  KAWBIH
OanbIKTAapbIHBIH aF3acblHAa OH oCEep €Till, 3aT aiMacy YPOICiH >KbUIAaMAaTaTbIHBl aHBIKTAJJIBL.
ConppIkTaH, Oy NMPeOMOTHKTI KacaHIbl OpTaia ecCipijieTiH XalblH OalbIKTAPBIHBIH PalOHBIHA
a3bIKTHIK KOCIIA PETiHE KOJJIaHy KYMBICHI TIEPCIIEKTUBTI OOJIBIT TaObLUIa/IbL.
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PE3IOME

B craree mpencraBieHbl pe3yinbTaThl UCCIENOBaHWH BiusiHUS npeOuoThka «lleobanbiky Ha
NoKa3aTesn KpoBH KiapueBbix comoB (Clarias gariepinus) npu mpuMEHEHHH €ro B Ka4eCTBE KOPMOBOI
nM00aBKY K OCHOBHOMY palioHy pbi0. MccnemoBarensckas paboTa MPOBOAUIIACH B PEIOHOM XO3SHCTBE
«TENGRYFISH», pacrionoxxeHHOM B ropsiaeM nctouHnke «UyHmxa» AnMatuHckon obmactu. B xoze
HCCIICIOBATEIbCKON paboThl ObLIM chopMupoBaHbl 3 rpymibl 10 50 ronoB peid B Kaxmoul. Pwio
MEepPBON OMBITHON TPyIIel KopMuind 95% ocHOBHBIM KopMOM U 5% mpeOHOTHKOM, PBIO BTOPOI
onbITHON Tpymmbl Kopmuan 90% ocHoBHBEIM KopMoM 1 10% mpeOuotnkoM. B 0CHOBHOM KOpM PBIO
KOHTPOJIBHOU Tpynbl pedbnotuk «L{eobanbik» He 100aBISIH.

[lo pesynbpraTtam mcciefoBaHHS OMOXMMHYECKUX IOKa3aTelned KpOBU DPbIO Tlie MPUMEHSIIH
npednotnka «lleobanpik» comepkaHue oOmero Oenka, anpbOyMHHA, TIFOKO3BI M aMWia3bl OBLIO
3HAYMTENFHO BBIIIE, YeM B KOHTPOJBHOH Tpymme. A, coaepkaHue alaHMHAMHHOTpaHc(epasbl ObLIo
HIDKe B cpenHeM Ha 4,7% To cpaBHEHHMIO C KOHTposbHOW rpymmoid. [lo remaTtomornyeckum
MOKa3aTessIM KPOBH: COJCPIKaHUE TeMOIIo0nHa B cpeaneM Obuto Bbimie Ha 2,7 g/dl, KoHIEHTparus
neiikoruToB Ha 6,9*103/ul, xommaectBo TpombOoruToB Ha 1,1*103/ul. Ilo nexorurapHoit hopmyie
KPOBU PBIO B KOHTPOJIBHOW TPYIIE COJepKaHue HEHUTpo(uIIoB ObUIO MeHbIIe B cpenHeMm Ha 3,3%,
MOHOITMTOB Ha 3,7% 110 CpaBHEHHIO C SKCIIEpUMEHTaIbHBIMU Ipymiamu (p > 0,05).

[lo uroram Hameil MccieqOBaTENLCKON PabOTHI YCTaHOBIIEHO, 4To npeduotuk «lleoOanbix»
OKa3bIBACT IMOJIOXKUTCIBbHOC BJIMAHUE HA OPraHu3M KJIApHUEBBIX COMOB U CHOCO6CTByeT YKPCIJICHUIO
UMMYHHTETA PBIO, a TaKKe YCKOpseT 0OMEHHBIN MPOIIECC B OpraHu3Me.

Hcxons w3 Bhllle CKAa3aHOI'O MOKHO NPHHTH K BBIBOAY, YTO JAHHOIO NMPEOMOTHKA MOXKHO
MCIIOJIb30BaTh B KA4E€CTBE KOPMOBOI JOOaBKH B COCTaBE KOPMOB IS 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.

Key words: 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.

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

53


mailto:vadimkst@mail.ru
https://orcid.org/0000-0002-9608-002X
mailto:nginayatov@mail.ru
https://orcid.org/0000-0002-8612-1940
mailto:aizhan.urazova@mail.ru

Berepurapus F. bl/IbIMAaPbl

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.
MBLL1 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
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.
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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 pl,
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 EcoRI 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).

Figure 1 — Restriction fragment length polymorphism visualization Bfal,
polymorphic region of the TLR-9 gene in 2% agarose gel
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Figure 2 — Electropherogram of the result of PCR-RFLP analysis of the gene,
mannose-binding lectin
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Figure 3 — Electropherogram of the result of PCR-RFLP analysis of the bovine lactoferrin gene
with primers LTFf+LTFr and endonuclease digestion with EcoRI

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.
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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 0,46+0,00 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 I, 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
F(':igg)y n, | 18 45 | 29 | 16 | 45 | 33 | 5 | 32 | 5
X 0,12 3,77 6,23*
—In, | 23 53 | 17 | 13 | 49 [ 31 | 43 | 5 | 0
C?:}i”;g'a n, |2 46 | 20 | 15 | 45 | 33 | 50 | 387 | 7
X 1,94 0,84 12,57*
R 0,063 0,916 0,337

- The value of y *for 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.
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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 TT 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
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 7,53 8 8,60 0,64
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1 2 3 4 5 6 7

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 " 5 5,38 6 6,45 0,76
14 TLR9-Bfal **- MBL1-Haelll " 1 1,08 1 1,08 0,83
15 LTF- EcoRI 8- 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 ¢ - MBL1-Haelll " 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.

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.
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TYWUIH

Xmamuano3 Kazakcran PecryOnukacsiHiars! ipi Kapa MaJAbIH €H KEH TaparaH >KOHE 3HSHIIBI
aypyJaapbiHbIH 0ipi 6osbim Tabbutamel. Oubl Chlamidia TyKeIMIaChIHBIH JKaCyMIAINIUIK mapa3uTTepi
TYIBIPabl, OJAPABIH SPTYPIi TYpIepi skaHyapblH jKeKe MyLIeJepiHe HeMece TiHAEpiHe ocep eTefl.
WNubexkunsHpH olleyeTTi TachIMalAAayIIBUIAPHIHBIH KOMTIriHe OaiIaHBICTBl MAaJABIH XJIaMUIHO3Fa
TO3IMILUIITIHIH TeHETUKAJBIK ()aKTOPIAPBIH aHBIKTAyFa KOHE OHTOTEHE3[iH 0acTamKbl Ke3eHIepiH/Ie
TO3IMJIi JKOHE KepiciHIIe ce3iMTal XaHyapiap[bl aHbIKTayFa MYMKiHAIK OepeTiH TecT-KyhenepiH
a3ipieyre OarbITTalFaH JKYMBICTap MaHbBI3ABl Oomyna. ['eHeTwkanmblk dakTtopiapasl i37ey, eH
aNbIMEH, Tya OITKEH WMMYHHUTETTIH HETi3Ti KOMIIOHEHTTEPiH KOITANTHIH TeHepre OarbITTajfaH,
onap nakropeppunai (LTF), manno3a GaimanbicTeiparsit JekTHHII MBL1 sxone TLR-9 Toll-topizmi
perieniTopiap TOOBIHBIH TEHIH KoATaimbel. 3epTrey oObekTinmepi 186 Gac rommTwH ipi Kapa Maibl
0onnpl, oHBIH imiHAe 93-HIH XITAMUANO3 JUATHO3BI pacTaliFaH. 3ePTTENETIH MOTUMOP(THI TEHAEP
OOHMBIHIIA TEHOTUNTEPIiH TapalyblHBIH TEOPUSUIBIK KYTUIETIHre COWKECTIri TalAaHAbl, Xapiu-
BaitaOepr 3aHb! OOHBIHIIA aypy KoHE cay jKaHyapiiap TONTaphl apachlHAa TeHOTUIITEP/iH TapalyblHa
CANBICTRIPMAJIBl  TaNIay  KYpri3inmi. 3epTTey HOTWXKECiHAe ipi Kapa Malfa XJIaMHII03
aypYBIHBIH/PE3UCTEHTTITIHIH JKOFapbUlay KayliH TYABIpaTBIH Oip Mapkepiiep MeH TEeHOTHUNTEP.iH
KYITHIK KOMOMHAIIMSUIAPB! aHBIKTAIIIBI.

PE3IOME

OmauM u3 Hambosee paclpoCTPaHEHHBIX M HAHOCSAIIMX 3HAYUTENBHBIA YpOH 3a0o0JeBaHHA
KpynmHoro poraroro ckora B PecnyOnmuke Kazaxcran sBnsiercs xiamuano3. Ero  BBI3BIBAIOT
BHYTPHKJICTOUHbIE mapa3uTbl poga Chlamidia, pa3Hbie BUIbI KOTOPBIX MOPAXKAIOT OTACIbHBIC OPTaHbI
WM TKaHHW XMBOTHOTO. BereacTBum GONMBIIOro KOJIMYECTBO MOTEHIMAIBHBIX HOCUTENEH MHQEKINH,
BR)XHOE 3HAYEHHE NPUOOPETaloT paboTHI, HANpaBIICHHbIE Ha BBIABICHHWE TEHETHUECKUX (PaKTOPOB
PE3UCTEHTHOCTH K XJIAMHJIMO3Y Y CKOTa M pa3pabOTKa TECT—CHCTEM, MO3BOJSIONINX HICHTUPOBATH
PE3UCTEHTHIX M HAa00OpPOT — BOCHPHHMMYBBIX XMBOTHBIX Ha PAaHHUX CTaausAX OHTOreHesa. Ilowmck
reHeTHYecKnx (akTopoB B MEPBYIO OYEpeIb COCPENOTOYEH Ha T'eHaX, KOJUPYIOUIMX OCHOBHBIE
KOMITOHEHTBI BPOXJIEHHOTO UMMYHHTETa, K KOTOPBIM OTHOCSATCSI T€HBI, KOAMPYIOIINE JaKTOQeppruH
(LTF), manno3ocs3biBatomnii jiektu MBL1 u ren rpymmer Toll-momo6ubix perenrropos TLR-9.
OObekTamMu ucclieioBanus cTainu 186 ToyioB KpyITHOTO poraToro CKOTa TOJIIITHHCKON MOPOBI, Cpeu
KOTOpbIX 93 OBUIM C TOATBEPKICHHBIM JMATHO30M XJIaMWJIHO03. DBBUIO TpoaHaNn3upoBaHO
COOTBETCTBHE PACHpPEACTICHUS] T€HOTHIIOB JUIS HCCIEAYyEMBIX IOJIMMOPQHBIX T'€HOB TEOPETUYECKH
OXKHJaeMOMY, COTJIaCHO 3akoHy Xapau-BaiiHOepra, TmpoBeneH CpaBHUTEIBHBIA  aHaIHN3
pacripeniefieHlss TEHOTUIIOB MEXIy TpymIiamMu OOJBHBIX M 3J0POBBIX JKWUBOTHBIX. B pesynbrare
NPOBEJIEHHOTO HKCCIICAOBAHMS BBISBICHBI OJWHOYHBIE MapKepbl M MapHbBIE COYETaHHs T'€HOTHUIIOB,
00yCIIaBIMBAOIIUE MOBBIIICHHBIH PUCK 3a00JIEBAEMOCTH /PE3UCTEHTHOCTH K XIaMuano3y 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
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
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[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 TCIDso/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.

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
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with FRMLD-inactivated virus suspension, and the third group was immunized with BEI-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 TCIDsy/cm? (Fig. 1).

o LK

-2 I 1 1 I I 1 1

Infectious titer, log TCID5o/mL
T

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.

Table 1 — Results of indicative work to determine the relative concentration of inactivating agents

- Inactivation Name and concentration of the inactivating agents
Ina(_:tlvatlon temperature Co_ntrol
time, h oC ’ BPL, 0,1% BEI, 0,2% FRMLD, 0,5% Virus
5 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 - 3,0040,00 + 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.
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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.

8- +-0,05% BPL, (22°C) * 0,2% BEI, (22°C) b . - 0,2% FRMLD, (22°C) c
. - 8- = 0,2% FRMLD, (37°C)
E = 0.05% BRL (37°C) E’ * 02%BEl, (37°C) E & Contror
3 4 Control* \8 < . N
a +  Control* & 69
Qgd 8 1 a i =] \
o - I O 61e & 1, e
';, I - *. 41 o 4
o g’ - * . i S
~ 4 -_— L . Ly - i
5 = 4 I ' o £ .
z . = L " l e w 1
= . E
E < ] N | o i
. 3 o " B g
g2 % 8 ' i -
2 4 i " E
E E —-a' T T T T T T
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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
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
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
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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
were not accepted due to the logistical difficulties of the production conditions and the decrease in
antigenic properties compared to the above conditions.

Funding. The work was carried out within the scientific project on «Development of
technology for manufacturing inactivated vaccine against camel smallpox» (AP09258770) under grant
funding for 2021-2023 supported by the Committee of Science of the Ministry of Education and
Science of the Republic of Kazakhstan.

Conflict of Interest. The authors declare that the research was conducted in the absence of
any commercial or financial relationships that could be construed as a potential conflict of interest.

REFERENCES

1 Balamurugan, V., Venkatesan, G., Bhanuprakash, V., & Singh, R. K. (2013). Camelpox, an
emerging orthopox viral disease. Indian journal of virology: an official organ of Indian Virological
Society, 24(3), 295-305. https://doi.org/10.1007/s13337-013-0145-0

2 Elliot H, Tuppurainen E. Camelpox. Manual of diagnostic tests and vaccines for terrestrial
animals, Vol. 2, Chap. 2.9.2. 2008. p. 177-84.

3 Moss B. Poxviridae: the viruses and their replication. In: Knipe DM, Howley PM, editors.
Fields virology. 5. Philadelphia: Lippincot Williams & Wilkins; 2007. pp. 2905-2945.

67


https://doi.org/10.1007/s13337-013-0145-0

Berepurapus F. bl/IbIMAaPbl

4 Afonso CL, Tulman ER, Lu Z, Zsak L, Sandybaev NT, Kerembekova UZ, Zaitsev VL,
Kutish GF, Rock DL. The genome of camelpox virus. Virology. 2002;295(1):1-9. doi:
10.1006/vir0.2001.1343.

5 Bulatov E.A. Study of biological properties of camel pox virus: abstract. ... cand. biol.
sciences: 03.00.06. — Almaty, 2010. — 24 p.

6 Jezek Z, Kriz B, Rothbauer V. Camelpox and its risk to the human population. J Hyg
Epidemiol Microbiol Immunol. 1983;27:29-42.

7 Kiriz B. A study of camelpox in Somalia. J Comp Pathol. 1982;92:1-8. doi: 10.1016/0021-
9975(82)90037-8.

8 Bera BC, Shanmugasundaram K, Barua S, Venkatesan G, Virmani N, Riyesh T, Gulati BR,
Bhanuprakash V, Vaid RK, Kakker NK, Malik P, Bansal M, Gadvi S, Singh RV, Yadav V, Sardarilal,
Nagarajan G, Balamurugan V, Hosamani M, Pathak KM, Singh RK. Zoonotic cases of camelpox
infection in India. Vet Microbiol. 2011;152(1-2):29-38. doi: 10.1016/j.vetmic.2011.04.010.

9 Wernery U, Kaaden OR. Infectious diseases in camelids. Berlin: Blackwell; 2002.
Camelpox; pp. 176-185.

10 Smee DF. Progress in the discovery of compounds inhibiting orthopoxviruses in animal
models. Antiviral Chem Chemother. 2008;19:115-124.

11 Snoeck R, Andrei G, De Clercq E. Therapy of poxvirus infections. In: Mercer AA, Schmidt
A, Weber O, editors. Poxviruses. Basel: Birkhauser; 2007. pp. 375-395.

12 Bhanuprakash V., Prabhu M., Venkatesan G., Balamurugan V., Hosamani M., Pathak K.,
Singh R.K. Camelpox: epidemiology, diagnosis and control measures, Expert Review of Anti-
infective Therapy, 2010, 8:10, 1187-1201, DOI: 10.1586/eri.10.105

13 Hafez SM, Al-Sukayran A, dela Cruz D et al. Development of a live cell culture camelpox
vaccine. Vaccine 8(10), 533-539 (1992).

14 Zhugunissov, K., Kilibayev, S., Mambetaliyev, M., Zakarya, K., Kassenov, M.,
Abduraimov, Y., Bulatov, Y., Azanbekova, M., Absatova, Z., Abeuov, K,
Nurgaziev, R., Renukaradhya, G. J., & Tabynov, K. (2021). Development and Evaluation of a Live
Attenuated Egg-Based Camelpox Vaccine. Frontiers in veterinary science, 8, 721023.
https://doi.org/10.3389/fvets.2021.721023

15 Kutumbetov L.B., Myrzakhmetova B.S. Pox diseases of animals and biotechnology of the
manufacture of specific prophylaxis, Almaty, 2021. — 238

16 Stroganova l.Ya., Trukhonenko A.A. The use of cell culture in virology // method.
instructions / I.Ya. Stroganova, A.A. Trukhonenko; Krasnoyar. gos. agrar. un-T. — Krasnoyarsk, 2013.
—48 p.

17 OIE. Manual of Diagnostic Tests and Vaccines for Terrestrial Animals 2021. Chapter
3.5.1. Camelpox (version adopted in May 2021)

18 Syurin V.N., Ivanova G.A. Titration of viruses. / in the book Syurin V.N., lvanova G.A.
Guide to veterinary virology // M. Publishing house "Kolos", 1965. 687.5:141-144

19 Valieva A.D., Bulatov E.A., Abdrakhmanova B.S., Tabynov K.K., Kilibayev S.S.
Inactivation of camel pox virus. Science and New Technologies No. 4, 2014. pp.114-115

20 Trabaev O. Resistance of the camel pox virus in various objects and environmental
conditions to the action of antibiotics and disinfectants. Abstract of the dissertation for the degree of
Candidate of Veterinary Sciences. Alma-ata -1984, -19 p.

21 Delrue, 1., Verzele, D., Madder, A., & Nauwynck, H. J. (2012). Inactivated virus vaccines
from chemistry to prophylaxis: merits, risks and challenges. Expert review of vaccines, 11(6), 695—
719. https://doi.org/10.1586/erv.12.38

22 Sergeev, V. A. Viruses and viral vaccines [Text] / Sergeev V.A., Nepoklonov E.A., Aliper
E.l.. — M.: Biblioneka, 2007. — 524 p.

TYWUIH
Makanaia Tyide melnerine Kapchbl WHAKTUBTEHIPITEH BAKIIMHAHBI 93ipJey YIIiH BHUPYCTHI
WHAKTHBTEHIIPY/IiH OHTAWIBI MapaMeTpIIepiH 93ipiiey HOTIKENEpi KepceTireH. 3epTrey OapbhIChiHIa
Ty#ie mIemeri BUPYCHIHBIH OEJCEHUTIrH JKOK YIIIH BakKIMHA OHJIpICiHE KEHIHEH KOJIaHBLIBII
KYpreH  wuHaKTHBaHTTap (popmanpieruyn, OeTa-MPOMHMONIAKTOH  KOHE  JUMEPITHICHIMUH)
KOJIIAHBULIBI. 3epTTey OapbIChIH/A TYHeE IIeNIeri BUPYChIH MHAKTUBTCHIIPY/IE €H THIMJII HHAKTHBAHT
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petinae OeTa-poNMMONaKTOH MeH (opManbaeru] TaHaainsl. bera-npomuonaktonHsH 0,05% sxone
dopmanpaeruatiy 0,2% xoHueHTpanusicel 22 °C TemmepaTypajia BHPYCTBIH OCICEHIUIINTH TOJBIK
JKOMBII, aHTUTCH/IIK KACUSTTEPiH OapbIHINA CaKTall KAl A quMepaTriacHUMHUHHIH 0,2% anabIHEbI
€Ki MHAaKTHBAaHTKA KaparaHna Oasy, opi BUPYCKa Y3aK ocep €Till, BUPYCThIH aHTUTCHIIK OeICEeHIUIITH
TOMEHJIETYiHE OKeN COKTHIpABL. TaHmam anplHFaH €Ki WHAKTHUBAHTTHIH HETI3IHAE BUPYCTHI
WHAKTHBTEHIIpY YiIiH Oeta-mponuoiaktoHHbiH 0,05% epitingici 22 °C Temmeparypajia BHPYCTHI
5 cararTa xo¥ica, 101 ocslHAal TeMnepatypana hopmansaeruaria 0,2% epitingici 8 cararta BUPYCTHI
TOJILIK ~WMHAKTUBTEHAIpAL. MHAKTUBTCHIIpYIiH TUIMAI TNapaMETpJEpiHIH HETI3IHIAC albIHFaH
WHAKTUBTENTeH YITiep emKi opraHu3MiHAe Tyhe IIemeriHe Kapchl MMMYHIABIK jKayar TyIObIpyFa
KaOinerTi 60mapl. THAKTHBTENTEH BUPYCTHIH YITLIEp] /-1l TOYNIKTe BUPYCKa KapChl OeiTapanTayIbt
antunene Ty3in (0.5 1092), 6yn kepcerkim 28-mi ToynikTe Makcumaiasl aeHreire xerrti (3.0 10g2).
3epTTey OaphICHIHIA ANBIHFAH HOTIDKENep OoanakTa Tyie menierine Kapchl HHAaKTUBTENTeH BaKIIMHA
Jasipiay eHIIpiciHIe KeHIHeH KOJIaHyFa JKOJT alllajbl.

PE3IOME

B craTtbe mpencraBieHbl pe3yabTaThl ONpeeTeHue ONTHMAIBHBIX ITapaMeTPOB MHAKTHBAIIIH
BUPYCOB JJIs1 pa3pabOTKW WHAKTHBUPOBAHHOW BaKIWHBI MPOTUB OCIBI BepOmoa0B. B uccnenoBannu
UCIIOJIb30BAINCh WHAKTHBAHTOB ((hopMalibaerus, OeTa-nmponroIakToOH U JUMEPITHICHMIH), KOTOpbIE
IIUPOKO HMCIIONB3YIOTCS B IMPOM3BOACTBE WHAKTUBHPOBAHHBIX BAKIMH MPOTUB BHPYCHBIX MH(EKIUH.
B xone nuccnenoBanus OBIIO YCTaHOBIIEHO, YTO OETa-NMPOIMONIAKTOH M (POPMAIIBACTHI MOKA3AIN KaK
HauOosee 3((EeKTUBHBIC MHAKTUBAHTHI JIUIsl MHAKTHBALMU BUpPYycCa OCIbI BepOIto10B. KoHIeHTpanuu
oera-nponmonaktona 0,05% wu dopmanpmermma 0,2% mnpu  22°C  TONHOCTBIO  YTPATHIH
WH(PEKIMOHHYI0  aKTHBHOCTHh BHpPYCa M COXpaHss ero aHTHreHHble cBoiictBa. llpm stom 0,2% B
KOHEYHOH KOHLEHTpAalMU JUMEPITHICHUMHH JISHCTBOBAaJl MeEIUIGHHEEe JBYX MPEIbIIyIIHX
WHAKTHBAaTOPOB M OKa3bIBaJl POJIOJDKUTENLHOE JICHCTBUE HAa BUPYC, CHIDKAs aHTUTEHHYIO aKTHBHOCTh
BUpyca. JlJi1 MHaKTHBAaMK BHpyca Ha OCHOBE NIByX BhIOpaHHBIX mHakTHBaHTOB 0,05% pactBop Oera-
MPOMHOJIAKTOHA MHAKTUBHPOBaa BUpyc npu 22°C 3a 5 yacos, a 0,2% pactBop dopmanpaeruna npu
TOM K€ TeMIepaType MOJHOCThI0O MHAKTHBHPOBAN BHPYC 3a 8 uacoB. MIHaKTHBUpOBaHHBIE 00pPa3IIbL,
MOJTydYeHHbIE Ha OCHOBE d(PPEKTUBHBIX MMapaMeTPOB WHAKTUBAINH, OBUTH CIOCOOHBI WHAYIIUPOBATH
UMMYHHBI OTBET TPOTHB OCIBI BepOMIONOB Ha Ko3ax. OOpasipl MHAKTHBUPOBAHHOTO BHpYCa
NPOIYLMPOBAIM MPOTUBOBUPYCHBIC HeHTpanm3yroune aHturena Ha 7-it nenb (0,5 1092), xoropsie
JIOCTUTIM MakcumyMa Ha 28-i nenb (3,0 10g2). PesynbraThl HcCaeq0BaHUs TO3BOJIAT B JTAIbHEHIIIEM
IIMPOKO MCIOJIB30BATh B IPON3BO/ICTBE HHAKTUBHPOBAHHYIO BaKIIMHY IIPOTHB OCIIBI BEPOIIIO/IOB.
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OLIEHKA JJHK U3 OBPA3LI0B KA3AXCKHUX MOPO/ JIOIIAJE TUIIA )KABE U
AJJAICKOTI'O THIIA JIJISI 165 pPHK CEKBEHMPOBAHMSI
EVALUATION OF DNA SAMPLES OF KAZAKH HORSE BREEDS OF THE ZHABE AND
ADAI TYPES FOR 165 rRNA SEQUENCING

AHHOTAUA

[IpencTaBieHHbIE HAMH MUKPOOHOTBI KMIIIEYHUKA, H BEPXHUX JBIXaTEIbHBIX MyTEH, JTOIIaIeiH
Ka3aXCKOW TOpOJIbl THIA kabe M aJaliCKOro THUMAa B COCTOSHHM HOPMAIBHOTO (PU3MOIOTHYECKOro
COCTOSIHUSI W HEJIOMOTAHUS, HANPSAMYI0 3aBUCAT OT TOYHOTO W BOCHPOHM3BOAMMOTO IMOTYYCHUS
MHKpPOOHOJIOTMYECKUX JaHHBbIX. KpPUTHUECKMM IIaroM B 3TOM IIpoOIecCe, SIBISICTCS NMPUMEHEHHUE
COOTBETCTBYIOIICH METOMOJOTHH Uil m3BiedeHuss MukpoOHoi JIHK, mockosbKy HCKakeHus,
BHOCHMBIE B mporecce wu3BnedeHuss JHK, Moryr mnpuBecTH K HETOYHOMY MPEICTABICHUIO
MUKPOOPTaHU3MOB.

B cBoux uccnenoBaHusAX, Mbl NMPOBETU KOJUYECTBEHHBIN aHamu3 sKcTparupoBanHoro JJHK
koMmMmepueckuM Habopom (Purelink Microbiome Purification Kit) mo metomnke mpousBogurens wu3
00pasIoB Ka3axCKOM JIOIMAaN ABYX THUIIOB - jkabe u amail (00pasiibl B3sIThI M3 BEPXHHUX JbIXATEIbHbIH
nyteit (nN-24), kumeunuka (N-24) u dpexanuii (N-22) ans ganpheiero 16S pPHK cexBenupoBanus u
HOCJIC/TYIONIETO MOIYyYCHUS! AaHHBIX O MHKPOOHBIX COOOIIECTBAX, HAXO/IIMXCS B KHIICYHUKE, H
BEPXHHX JIBIXaTENBHBIX MyTEH BBIIIE YKA3aHHBIX THITOB.

B 1memoM, kommepueckuii komrutekT it u3Bnedenus JIHK w3 mukpobmoma Purelink
Microbiome Purification Kit seisuics Hanbosiee onTUMaNbHBIM U MPOCTHIM B MPUMEHEHHH, TaK Kak,
HE MMEN MPOTHBOINOKA3aHUA KaK JUIS OKPYXKAIOIICH Cpebl, TaK W JUIsl MCIOJHUTENs. Pe3ynbraThl
GIIyOpOMEeTpHYECKOTO  aHalik3a Il ONpENeNieHHsl TMoKasaTellel  KOoJIM4YecTBa TTOJITBEP AMITH
NPUTOJHOCTh BBIIIEYKa3aHHOTO Merona skctpakuuu JIHK mis mocnenyromiero cekBeHHpPOBaHUS H
XpaHCHUS.

ANNOTATION

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.

Knioueevie cnosa: /[HK, muxpoouom, sxcmpaxyus /JHK, xazaxcxas nrowadn, mun sncabe u

adaﬁ, CeK6eHUposaHrue, MemaceHomuKka
Key words: DNA, microbiome, DNA extraction, Kazakh horse, sequencing, metagenomics
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BBenenmne. EctecTBeHHBI OTOOp B TEUYEHHE TBHICSYENETHH, TOJA BIMSHUEM CIIOKHBIX
KJIMMAaTUYeCKUX YCIIOBHH, IPH KPYIJIOrOIO0BOM IACTOMIIHO-TEOEHEBOUYHOM CIIOCOOE COAepIKaHus,
KOCSTYHOM CITI0CO0€ BOCHPOU3BO/ICTBA, MCIIOIb30BaHNE MPUMHTHBHBIX METOJ0B 0TOOpa M moadopa, B
COOTBETCTBHU C TPEOOBAaHMAMH YKIaJa XH3HH KOUEBOTO HAapOAa, CTAIW OCHOBHBIMH (DakTopamu B
(hopMHEpOBaHUH Ka3aXCKOM TTOPOIBI hi (o) 117:01 (537 8 OTiuaHbIE MIPUCTIOCOOUTEITLHEIE,
BOCHPOU3BOUTEINIBFHBIE, pad0oune U MPOIYyKTUBHBIE KAYeCTBA CYATAIIOCH HX TOCTOMHCTBOM. TaOyHHO-
TeOCHEBOYHBI METOJ pa3BeicHUS] KOHEBOACTBA MPOMCXOAMI HAa MPOTSDKEHHH CTOJIETHUH, YeJIOBEK
0c000 He BMENIMBAJICS, B JAHHBIH MPOIECC, TOITOMY y Ka3aXCKUX JIOMIaael Ha MPOTSHKEHHH BEKOB,
KaK{X JTU0O0 3aMETHBIX BUIAOM3MEHEHUH He mpoucxoamio[1,2].

'eneTnyeckuii MOTEHLIMAI COBPEMEHHBIX MECTHBIX Ka3aXCKUX JIOIIAACH, IMOJ BIHSHUEM
CEJIeKIIMOHHO-TUIEMEHHOI pabOThI, CO3MaHMs HOBBIX BHYTPHUIIOPOIHBIX M 3aBOJCKHUX THIIOB, THHUH H
CEeMEHCTB, C TIeNbl0 TMOBBIIIEHUS MSICHOW W MOJOYHONH NPOAYKTUBHOCTH, IPHOOPEIO CBOH
reHeTHYECKUue 0cOOEHHOCTH. 3ajadya KoHeBoJOB KaszaxcTraHa, COCTOMT B COXpaHEHUH, U YIyUIICHUH,
TEHOTHIIA OTEUECTBEHHOM moposl [3].

OnoManrHeHHbIE JIOMIAAN KHUBYT B IPYTHX YCIOBHAX IO CPABHEHHIO CO CBOMMH BBIMEPIIMU
JMKHMU TPEIKaMH, ¥ COOTBETCTBEHHO UMEIOT pa3iinuusl B MHKpoOuome [4].

Kenymouno KUIIEYHBIH TpakT JOMmIaned COAEPKHT Pa3sHOOOpa3HOE  COOOIIECTBO
MHKPOOPTaHU3MOB,KOTOPbIE ~ COAEPXKAT T'pUOKH, TMapasuTel, BHPYchl H Oaktepun [5]. Ota
COBOKYITHOCTH Pa3JIMYHbIX MUKPOOPTAaHU3MOB ABJISACTCA MI/IKpO6I/IOTOI71, a COOTBCTCTBYIOIIasA €AWMHUILIA
TEHETHYECKOT0 MaTepualia, Ha3bIBaeTcss MUKpoOoromom [6].

Pe3ynbraThl Hay4YHBIX HCCIEIOBAHUI JEMOHCTPUPYIOT TECHYIO CBS3b MEKAY KHIICYHBIM
MHKPOOHOMOM, COJICPI)KUMBIM U ero QyHKIuid. [7].

JIisi cpaBHEHHs, BEPXHSs 4acTh KUIICYHUKA JIOMIaan (KENIyAOK, jé junUm ¥ MOAB3IOIIHAS
KUIIKA) JEMOHCTPHPYET Ooiiee HM3MEHUYMBYIO MHKPOOMOTY, YTO MHPOWCXOJHT 32 CUYET BBICOKOM
KOHIIEHTpauu OakTepuil B KOpMe W OKpyxkaromei cpene. boiee Toro, wieHsl o-mpoTeobakTepun
0OBIYHO MHOTOYHCIICHHBI B 3TOM YacTH KumieyHuka [7]. HampoTtus, coctaB MUKpoOHOTA, OOHTarOmIAsT
B HmwkHuX otaenax JKKT momamed (ciemas KWIIKa W TOJCTas KHIIKA), KAKETCS yIWBUTEIBHO
CTaOMIILHON, HECMOTPS Ha MHIUBHYyaTbHOCTh )KUBOTHOTO, IIOPOJTY, BO3pACT U IIp.

MuKpOOHOM KHIIEYHHKA MEHSETCS B 3aBHCHMOCTH OT JMETHI, JIEKAPCTBEHHBIX MPENaparos,
KOpMJICHUSI, CTpecca, W psla XPOHHYECKUX 3a00JeBaHHi, TakuM 00pa3oM, 310pOBbE JIOIIaIu
3aBHCHUT OT COCTOSIHUSI KullieuHHKa [8].

Hexotopsie MHKPOOBI HPOIYLHPYIOT METa0OIUTHL, KOTOpBIE SIBIISIFOTCS
NPOBOCHAUTENHBIMHA, MOTYT aKTUBHPOBAaTh HMMYHHYIO CHCTeMy, 4TOOBI OHa craja Oonee
PEaKTHBHOW M yCYryOmiIa ajutepruueckoe 3abojeBanne KOKH WK BocmaieHue koxu [9]. BeisiBienne
HaJM4YMsg TaKUX MHUKPOOOB JaeT HaM BO3MOXKHOCTh HM3MEHHTh HMX KOJMYECTBO, CKOPPEKTHPOBAB
palvoH WM MPUMEHHUB NMPEOUOTHYECKHE M MPOOUOTUYECKUE J00aBKU. YPOBEHb alleTHUTa, KOJIUKH,
M30BITOYHOE T'a3000pa30BaHMe, KOJHTHI, S3BbI KHUINCYHHWKA, XPOHUYECKAs Juapesi, BOCIAIUTEIbHbIC
3a00JieBaHUsl KUIIEYHHKA M MHOTHE Jpyrue (akTopbl CBA3aHBI C PE3KHMMH H3MEHEHHSIMHU B
TOMYJISIIUSAX KHIIEYHBIX MHUKpPOOOB y Jjomiafeld. 3amuTHBI Oapbep KHIICYHHKA W CIM3HCTas
00010YKa, CBsI3aHbI C OOJIBIINM KOJMYECTBOM «Xopoiiux» Oakrepuii [8,9]. HccnenoBanusmu
OOHapy)KeHa CBS3b COCTaBa KHIIEYHOTO MHUKPOOMOMa, C HEKOTOPHIMH IIOBEICHYECKUMH |
IMCUXOJIOTMYCCKUMH COCTOAHUAMMU JKUBOTHBIX, TAKMMU KaK arpe€ccusa, Tp€Bora U AaXe ACHPECCUsd U
THITEPaKTUBHOCTH, TakuMu kak ADAD y mozeii. [8,9].

Texunonorus JJHK cekBeHHpOBaHUS,IPYTHUMH CIIOBAMH CEKBEHUPOBAHHE HOBOTO ITOKOJECHUS
(NGS), Tenepp M03BOJISET MPOU3BOANTD UCCICIOBAHUS OO0JICe CIOKHBIX OMOJOTMIECKUX 00pa3IoB Ha
OCHOBE MH(OpPMAIIUH O MOCIIEI0BATEIBHOCTH B 00JbIIHX 00bemax [10].

Kax mpaBuio JHK cuauana ounmarot, u B nocneayrwomem JJHK cekBeHupoBanue npuMeHstoT
JUTS. XapaKTEPUCTHKH TAKCOHOB, C TIPUMEHEHHEM I'eHeTHYeCKOro Mapkepa, Takoi kak 16S pPHK mis
bakrtepuii, 185 pPHK nmns sykapuor, MO0 BHYTpPEeHHIOI, TpaHCKpuOupyemyto creiicepuyro JTHK
(ITS), npucyrcrByronryto mexy renamu pPHK s rpuokos [11].
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Hns  ompexpeneHuss MUKPOOHOW Cpeabl y JKMBOTHBIX HCHONB3yeTcs Meron  16S
CCKBEHUPOBAHUs, KOTOPBIM IPU3HAH «30JOTBIM CTAaHAAPTOM» aHalIM3a COCTaBa MHUKPOOHOTHI
KHUIICYHHKA.

Meton 16s cexBenupoBanus — 310 JHK-meTon uccienoBaHusl KHIIEYHOH MHUKPOOHUOTHI
YeloBEeKa M IKMBOTHBIX, KOTOPBI JaéT BO3MOXKHOCTb MOJYYUTh HH(GOPMALUIO O TIOJHOM
MHUKPOOHOJIOTMYECKOM Pa3HOOOpa3uM B KUIIEYHUKE, ONpPENeNsisi U HNPUCTEHOUYHYIO, U IPOCBETHYIO
MHUKPOOHOTY.

Bre 3aBucMMOCTH OT I€IM TEHETHYECKOI'O HCCIENOBAaHUS, KadyecTBO [aHHBIX, B KOPHE
3aBHCHUT OT METO/Ia IEPBUYHON IKCTPAKIMU HYKICHHOBBIX KHCIOT [12].

[lepBbIM 1 BasKHBIM STaoM CEKBEHHPOBaHUs ABJsieTcs skcTpakuus JJHK.

OddexktnBHOCT, KIeTOUHOTO JM3mca W kKadecTBo JIHK ®3 CIOXHBIX OaKTepHalbHBIX
9KOCUCTEM SIBJSIFOTCA ABYMSI OCHOBHBIMH IpoOJeMaMH B TaKHX MOJIEKYJISIPHO-PKOJIOTMYECKUX
uccnenoBaHusix. VccnemoBaHusi, CBSI3aHHBIC C JKMBOTHBIMH M JIIOJbMH, 4YacTo TpPeOYyIOT aHalu3a
0OJTBIIIETO KOJMYEeCTBA 00pa3IIoB, UTO JIeTaeT BAKHOM IIPON3BOIUTEILHOCTh MeToa Beiaenenns JJHK
[13].

Kommepueckue HaGopblr mnst usenedenus JHK, u pmns ouuctkm JIHK, w3 passbix
Ouosornueckux oOpasLoB, SBISIOTCS NPAKTUUYHBIMH M BBICOKOIIPOM3BOOUTENBHBIMU HAaOOpaMu, K
TOMY € He IPUYUHSIIOT BPE 310POBbIO )KMBOTHOT'O U YEJIOBEKA.

Hab6op ans ounctku JITHK mukpoduoma Purelink Microbiome Purification Kit obecnieunBaer
OBICTPYIO OYHCTKY BbICOKOKadecTBeHHOW MukpoOHou J[HK, m JIHK xo3smHa, M3 cambIX pa3HBIX
TUIIOB 00pa3LoB, BKJIIOYAs CIOXHBIE 00pa3lbl, TaKMEe KaK CTyJ] W Ho4Ba. B Habope ucmombyercs
MIPOBEPEHHAS TEXHOJIOTHS JJII HaIeKHOTO nosyueHus ountiieHHoi JIHK, roroBoit ams mociemyromei
IIIIP, cexkBeHWpOBaHWSA, WM WHBIX TNpPUMEHEHWH. brmaromapsi BBICOKOA((EKTHBHOMY IOAXOMY
TPOMHOTO JH3HUCa, OBICTPOMY YIAJCHHIO WHTMOWTOPOB M YHHBEPCAJIBHOCTH, 3TOT HaOOp HIealbHO
MOJXOIUT JJIsl TIPOEKTOB IO HMCCIEJOBAaHUIO MHKPOOMOMAa, a TakXKe MpOrpamM, HalpaBICHHBIX Ha
OBICTpOE OOHApYKEHHE IMaTOTEHHBIX OaKTepUil B pa3IMIHBIX 00pa3Iax.

Ilepen NGS cexBenmpoBaHueM, cuutaercs 3(PPEKTHBHBIM MPOBOJUTH MPOBEPKY KadecTBa
JHK Ha dayopomerpe Qubit, mockonbky oH u3Mepsier HenoBpexxaeHHyro mi/IHK [14]. Beinenenue u
M3MEpeHHe JKCTpaaupoBaHHON koHueHTpauuu JHK sBisercs 0a30BBIM METOAOM, OT KOTOPOTO
3aBUCUT HAJISKHOCTD M 3P (HEKTHBHOCTh XpaHEHHs M UCIIOIb30BaHUs 00pasios [17].

B Hamieit paboTe, MblI IpecaeIOBaIN 1e)Ib OIICHKH MeTona BbiaeneHus renomuoin JIHK w3
BEPXHHX JbIXaTEeNbHBIX IMyTeH, KHIIEYHUKAa M (heKanni, Ka3axCKOH MOpoAbl Jomanel Tumna xade u
ajmaiickoro Tuma, ¢ Touku 3peHmst konmdectBa JIHK, koHIeHTparuu, 4YuCTOTHI, IEJIOCTHOCTH U
MPUroIHOCTH Jijisi 16S cekBeHMpPOBaHUSI.

Martepuansl U MeToabl. Martepuanom ais Beigenenus JJHK cirysxunm oOpasiel n3 BepXHUX
JbIXaTenbHbld myTeit (N-24), kumeunuka (N-24) u dexanuit (N-22) ka3axcKou JIOMAIN IBYX THIIOB.
B wuccienoBanum wucnonezoBanu 70 oOpasioB. OOpa3upl ObutM OTOOpaHBl B MaHTHCTayCKOM,
Bocrouno-Kazaxcranckoit u B IlaBnomapckoit obOmactsx. Bce o0pa3mpsl mpoHYMepoOBaHBI 110
WHJINBUIYaIbHOMY TaBpY )KHBOTHBIX.

Okerpaknuto JJHK mpoBoamnm ucmons3yst kommepueckuit HaOop st Beiaenenust JJHK
Purelink Microbiome Purification Kit, B cootBercTBuu ¢ nmporokosiom mpoussoautesst [15]. Purelink
Microbiome Purification Kit, sBisiercs HaGopowm, crenuanusupyoonmmcs Ha usBinedeHnn JTHK
0aKkTepHaIbHOTO MHKPOOHMOMa M3 CMBIBOB, M JKHJKOCTEH >KMBOro opraHm3ma. B mporliecce o4McTKH
MakCUMHWIM3UpyeT oxBar OakrtepuansHoi JIHK mnpu ananm3e cekBeHHUpOBAaHHUS CIEIYIOLIETO
TIOKOJICHUSI, ¥ TIO3BOJISIET MPOBOJIUTH BHICOKOUYBCTBUTEIHHBIN aHAIM3 MUKpOOMOMa Ha OcHOBe 16S
pAHK u uccnegoBaHus METareHOMHOTO CEKBEHUPOBAHMSL.

Komnuectsennsiii ananus JJHK. KonnuecTBennoe onpeznenenne Bcex 00pa3oB MPOBOIMIN B
YETHIPEXKPATHOM TMOBTOpPHOCTH. OKcTparupoBaHHylo JIHK komndectBenHHo ompenensiin  Ha
dyopomerpe Qubit 3.0 (Life Technologies) ¢ mabopom mist anamuza Qubit dSDNA HS ms Qubit 3.0,
B COOTBETCTBHU C IMPOTOKOJIOM npousBoauTess [16]; k 195 mkn pabouero pactBopa Qubit mobasmsiu
5 Mkn kaxkgoro oOpasma. JXKemaemass KOHIIEHTpaIus JUis YCIENIHOTO cekBeHupoBaHus 16S pPHK
3-4 wur/mu. OOpa3ibl, 4YbM KOHIEHTparuu Obuin 10<  HI/MJI HOPMalUM30BaJid C IOMOIIBIO
JICMOHU3WPOBAHHOW BO/IBI.
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PesynabTaTel ucciaenoBannss u oOcyxnenne. DiayopoMeTpuueckMid aHalW3 HArIATHO
JIEMOHCTPHUPYET [OCTATOYHYI0 KOHIEeHTpanuio BbimeneHHoil JIHK, dro sBmseTcss KITO4YeBBIM
MOMEHTOM AJIs JanbHEeHmux aHanu3oB. [Ipu oleHKe 11eJI0CTHOCTH HyKJIEMHOBOM KHCIOTHI, OHA MMEa
BBICOKYIO MOJIEKYJISIPHYIO Maccy, 4TO CyLIECTBEHHO Mpu 16S cekBeHUpOBaHUH.

Cpennsis konuentpauus JIHK u3 oOpasuoB somanu Tuna jxabe (CMBIBBI M3 BEPXHHX
JbIXaTelnbHBIX myTei- (N=16) wu3 kumeunnka —(N=16) wu ¢exammii-( Nn=14)) cocraBmia
7,8 ur/mi ( Tabauma 1).

Tabmuna 1 — KomnuectBo IHK ka3zaxckoi iomany tTuna xabe

Tunsr Ne Konnenrparmusa JJHK ar/mn

5,7

Bepxuue apixaTenbHble
MyTH

JKabe

Kumeunuxk
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o s
=

14 10,8

15 11,3

16 5,6

1 5,7
=

3 10,3

4 8,5

5 5,2

6 6

Dekannn :|7

8 7,8

9 5,6

10 6

11

12 6,9

13 55

14 10,7

Cpennsisi konuentpamus: 7,869565 Hr/ma

B cBoto o4epesib, 00pasiibl U3 JIomany Tuna Azail (CMbIBbI 13 BEPXHUX JIBIXaTENIbHBIX ITyTeHi-

(n=8) u3 xumeunnka —(N=8) u dekanuii-(N=8)) mokazamy CPEIHIO KOHIEHTpaluioo 8,2 Hr/mi

(tabuuma 2 ).

Ta6mmma 2 — KoxugectBo JIHK kazaxckoit jromaay agaiiCKoro THITa
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Konnenrparus JJHK vr/mn

Anait

BCpXHI/IC JABIXaTCJIBHBIC ITYTH
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Cpennsis koHuenrpamusi:8,204167

Awnanus konrenrpanun Ha Qubit DNA HS 06pas3iioB Jsiomagu Tuia xabe u3 CMbIBOB BEPXHHX
JIbIXaTeNbHBIX MyTel, KUIIeYHUKAa W (ekanuil aemMoHcTpupyercs B rpaduke (pucyHok 1). Camas
BBICOKAsI KOHIIEHTpAIMs TOXOAUT 10 16 HI/MKJ (KUIICUYHBIA CMBIB), cCamMasi MUHUMaJbHasl COCTABIISCT
3 Hr/mMKI ((heKaTuu,KUIIEYHBIH CMBIB M CMBIB M3 BEPXHUX JIBIXaTCIbHBIX ITyTCH ).

= = = = 6 5 5

O6pasupl

BAN
BAN
BAN
BAN

KoHueHTpauma JHK Hr/mn

“daed

6 8 10 12 14 16 18
KoHueHTpauma AHK Hr/mn

Pucynok 1 — KpuBasi naHHbIX aHaiu3a koHieHTpamun Ha Qubit DNA HS o6pa3iioB somrau Tumna
xabe: Ban-BepxHue JpIxaTenbHble MyTH (CMBIBBI), K-KuIieuHuk (CMbBIBBI), (-(ekanin
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KonuenTtpauma OHK Hr/mn
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= = = = o 2 e o

BAN
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0 2 4 6 8 10 12 14
KoHueHTpauma AHK Hr/mn

Pucynok 2 — KpuBas maHHbIX aHaiau3a KoHneuTpanun Ha Qubit DNA HS o6pasios nomaan Tuma
amaii: Ban-BepxHane gpIxareiabHbIe MyTH (CMBIBBI), K-KHIIIEYHUK (CMBIBHI), (-perannn

Amnanus kornenTparmu Ha Qubit DNA HS o6pasios nomaau tuna agail (hexanuu, CMBIBBI U3
KHIIEYHUKAa M BEPXHUX IbIXaTelbHbIX myTeil). HauOombmas xonuentpaums JHK nabmomaercs B
oOpasue (exanuii, KoTopasi COCTaBIsIeT OKoA0 11 HI/MKJI, HAMMEHbIIAsl JOCTUTACT 5 HI/MKJ, KOTOpast
ObLTa 3KCTparupoBaHa U3 KUIIEYHOTO CMBIBA JIOMIAAN TUNIA AZlall (PUCYHOK 2).

3axmovyenue: Ha ocHOBe Bhille M3/I0’KeHHBIX pe3ynbraToB Bbiaenenus JHK, Bce oOpasusl
OBbUIM PKCTPaJUpPOBaHbl B 1OCTATOYHOM KOHLEHTPALMH JUIsS JaJbHEHIIEero HCIOIb30BaHUsI HA OCHOBE
16S cexBenuposanus. JJHK-cexBeHMpoBaHUE HCIIONB3YIOT JJISl OMUCAHUSI TAKCOHOB, MCTONB3ys 16S
pPHK - mMapkepHsIii TeH it Oaktepuil. B nanpHelmmx ucciuenoBanusx, OyJaeT HAeHTHUIIMPOBAHUS
OaxkTepHalIbHBIX COOOIIECTB, PE3YyJIbTAaThl METAr€HOMHBIX HCCIENOBaHMI OyIyT CpaBHUBATHCSA C
0azamu TaHHBIX TTocieoBarensHocTel reHoB 16S pPHK B oTkpeiToM noctyre, Britoyas Greengenes
(18) u Silva (19) ¢ momompio mporpammHoro obecneuenusi QIIME  (konudecTBeHHbIH aHANN3
MHKpOOHOi#i aKkostorun) (20) u Mothur (21). DTu HHCTPYMEHTBI YCTaHABIMBAIOT MOCIIEI0BATEIbHOCTh
OIPEJICJICHHBIM ~ TAKCOHOMHYECKHM  YPOBHSM, Ha OCHOBE KJAacTepU3allM ONEPAaTHBHBIX
takconomuyeckux eauuut (OTU).

dunancupoBanue: Pabora BBIIOIHEHA B paMKaX IPaHTOBOTO (PMHAHCHPOBAHUS 110 HAYYHBIM
U (WIM) Hay4HO-TeXHUUYecKUM npoektam Ha 2022-2024 roapl MuHucTepcTBa 00pa30oBaHUs U HAYKH
PecnyOonmuku Kazaxcran AP14869181 «l3y4yeHue 3KOT€HOMHKH MHKPOOHMOMA JIOMIAJeH Ka3axXCKOu
noposl iomrageit MmetogoM NGS cekBeHHpOBaHUM.
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TYHUIH

Bi3aiH KBUIKBIHBIH 1IIEK, JKOFApFbl THIHBIC ally JKOJJIAPBIHBIH MHUKPOOHOTACHIH (Ka3ak
KBUIKBICH: JKaObl, Amail) cay >koHe HayKac Kyiae OeifHerneyimi3 MHKpPOOHOJNOTHSIIBIK JepEKTEPAiH
JIOJT JKOHE yJIalibl OHIIpUTyiHe TikelieH OaiiaHbICThl. Byl mporeccTeri MaHbI3IbI KajaM MHUKPOOTHIK
JIHK-Hb1 OeJ1in any yIuiH THICTI 9icTi KoJimaHy 0osbin Tadbuiazpl, eiitkeHi JJHK-HbI any nporecinae
OPBIH aJIFaH OypMajiaHyJiap MUKPOOPTraHU3MICPIiH 1)1 eMeC KOPIHICIH KAJIbIITACTHIPYbl MYMKIH.

By 3eprreyae 6i3 16s pPHK cexBenupiiey xoHe KeHiHHEH JKbUTKbIIAPABIH IIEKTEPIHIE JKOHE
JKOFapFhl THIHBIC YKOJIJApPbIHAA OpHAJACKAH MHUKPOOTHIK KAYBIMAACTBHIKTAp Typalbl MOJIMETTep amy
makcatbiHga  Purelink Microbiome Purification Kit koMMepIUsuIBIK JKHBIHTBIFBIMEH OH/IIPYIIiHIH
omici OoMbIHINA anbIHFaH eKi ThnTeri Kazak »KbUIKbIChIHBIH (JKaObl MeH Anait) yariaepiHeH ()KoFaprbl
TBIHBIC XKouAapbiHaH (N-24), imekTeH (N-24) sxone HaxicTeH (N-22) anbiaran JJHK-Ha canapik capanay
KYPTi3IiK.

XKanmer, Purelink Microbiome Purification Kit mukpoonomanan JIHK Oexin anyra apHanran
KOMMEPIHSUIBIK KUBIHTBIFBI €H OHTAMJIbI KOHE KOJJIAHyFa XKCHLT OOJIbI, OMTKEHI OHBIH KOpILIaraH
OpTaFra >K9HE OPBIHJAYIIBI JACHCAYJbIFBIHA Kapchl KepceTimmMaepi oK. Memmepiik KepceTKimTep i
aHBIKTayFa apHaFaH (IyOpOMETPHSUIBIK —Taljlay HOTWKenepi okorapbima aramran  JTHK
IKCTPAKUUSCBIHBIH OJIaH apFbl CEKBEHUPJICYTE )KOHE CaKTay YILIiH )KapaM/IbLIBIFBIH PacTabl.
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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-
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.

Key words: 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].
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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].

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
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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

. Structural Bands of non-
Intrauterine .
exudate changes of the uniform Snowstorm
Research methods n uterine walls thickness
n % n % n % n %
Ultrasound
diagnostics 52 19 79 5 9,6 15 62,8 13 54
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
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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], Kéhn [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)
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.
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<F1>COXPARNTS NQ DOMATE <> nevATM 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

COXPAHMTDL Ha

Figure 4 — Cow uter ' peridd, Ibngiiﬁdihal scan

<p1>1COXPRIGTS XA DAMATE  <F2>; BeYATH UM

Figure 5 — The horn of the uterus of a sick cow on the 25th day of the postpartum period
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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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TYHIH

XKorapel eHIMII cUBIpIapAbl KapKbIHABI MalifanaHy Ke3iHAe, PeNpOAYKTHBTI (YHKIUSHBIH
TOMEH/EYl JXKOHE AaKyILIepNiK IaTOJOTMSHBIH alTapibIKTal Tapamysl Oailikamanel. byn xarmaiina
VaKbITBUIBI JTUATHOCTHKAJIBIK JKOHE EMJIIK Tpoleaypaiap KaxeT. YIbTPaIbIOBICTBIK CKaHepIey
Oya3abIKTHl aHBIKTay/Aa 1a, CUbIPIapAarhl )KbIHBIC MYILIENEPiHiH MaTOJI0TUsIIbIK JKaF1aliblH aHbIKTay1a
Ja 3aMaHayd >KOHE THWIMII JAMAarHOCTHUKAIBIK ofic Ooibin TaObuiazbl. J(MarHOCTUKAHBIH JKaHA
napaMeTpiiepiH aHbBIKTay JHArHOCTMKAJIBIK THIMIUTIKTI apTThIpajasl. MakcaTka JKeTy YIIiH
CHUBIPJIApAAFbl JKATBIP MATOJIOTHSCHIHBIH  YJIBTPAABIOBICTHIK JUATHOCTHKACHIHBIH TapameTpiiepiH
aHbIKTay YWiH 59 rommuTedH-Qpu3 cubIpbl koHE 5-7 MI'I KMITIKTEri CBI3BIKTBIK CEHCOpHI Oap
B pexxuMiH KOJJJaHATBHIH IOPTATUBTI YIBTPAIBIOBICTEIK CKaHep Kyprizinai. Hotmxkecinge, ®aThIpabiH
KaOBIHYBIHBIH MATOJOTUSUIBIK JKaFJailblH aHBIKTAWTBIH YJIBTPAIbIOBICTHIK JHArHOCTUKAHBIH Kejeci
napaMeTpliepiH aKyIIepiiK TakipuOere KocyIbl YChIHAMBI3: JKaThIpitIiik skceynat (JKID) canbl MeH
CUMaThiHA OalIaHBICTBl (THIEPIXOTEHAIK-T3T), TUMO3XOreHIiK-['J), KaTblp KaOBIpFaIapbIHBIH
KYPBUIBIMABIK ©3repicTepi, TMIEPIXOTeHAiK KaJbIHAATBUIFaH aK OJaK, YHIOMETPHUSIHBIH Oa3aibabl
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KaOaThIHAAFBl TUICPIXOTCHAIK KOCBIHABUIAP — OMIaKTap (UOpPO3, KAIBIHUHO3, SHIOMETPHSHBIH
Oipkenki eMec KOHTypiaphl (OipKeIKi eMec KalbIHIBIKTars! xojakTap - BKXK), xaTelp KybICBIHIA aK
THIIEPIXOTCeH/IIK KOCBHIHIbUIAp (MeTens-M) TypiHOE MaTONOTHSUIBIK Typae OOybl. 3epTTeireH
cubipnapabiy 79% - ma KaThIpiIiIiK SKcCyAaTThiH Oomysl aHbikTanasl (OKID - rumepsxorenai - get,
runosxoreHni-GE|), 7,9% - na »xaTelp KaObIpFalapblHBIH KaIBIHJIAYbl TYPIHIETI KYPBUTBIMIBIK
e3repictep, 62,8% - ga rereporenai Gipkenki eMec KanbiHabIKTarbl skoaakTap (BKXK) skone 54% - na.

PE3IOME

IIpu s3KcmoyaTaMOHHOW HAarpy3ke Ha BBICOKONPOAYKTUBHBIX KOPOB, HaOJIIONAIOTCS
3HAYUTENIFHOE CHUKCHHWE BOCIPOU3BOIUTEIHHON (QYHKIMH W 3HAYUTEIBHOE PacHpOCTpaHCHHE
aKyIIepCKOW MaTtoylorud. B 3TuX yclIoBUSAX CYLIECTBYeT HEOOXOAMMOCTh CBOEBPEMEHHBIX
JUAarHOCTHYECKUX M JIEYEOHBIX MPOLEAYp. YIbTPa3ByYKOBOE CKAHUPOBAHUE SIBIISICTCA COBPEMEHHBIM U
3¢ GEKTUBHBIM METOJOM IHArHOCTHKH, KaK B ONPEACICHHUH CTEIbHOCTH, TaK WM JUIS BBISBICHUN
[IATOJIOTUYECKOI0 COCTOSIHHUS IIOJIOBBIX OPraHoB Yy KoOpoB. OnpeneneHrWe HOBBIX I1apaMeTpoB
JUAaTHOCTHKM  IIO3BOJIMT MOBBICUTh  JUArHocTuyeckyro 3ddexrtuBHOCTh. I  AOCTHXKEHUS
MIOCTABJICHHOM LIEH, OTpe/eleHHe MapaMeTpoB YIbTPa3BYKOBOM JUArHOCTHKM MAaTOJOTMHA MaTkKu y
KOpOB, MpouccienoBaad 59 KOpOB TOJIITHHO-PPU3CKON MOPOABI M HOPTATHBHBIM YJIbTPAa3BYKOBBIM
CKaHEpOM C HCIONb30BaHNEeM B-pexkuMa, ¢ TMHEWHBIM TaTYMKOM ¢ 9acToToi 5-7 MI'n. B pesynbraTte
UCCIIEIOBAHUN  ONpENeNWIM  IapaMeTpbl  yIbTPa3BYKOBOM  JHMArHOCTHKH,  OIPEIEIIAIONINe
MATOJIOTHYECKOEe COCTOSIHUE BOCIAJICHHSI MATKH: BHYTPUMATOUYHBIN sKccynaT (BMD) B 3aBucumoctu
OT KONHYeCTBAa W Xapaktepa (THIEpIXoreHHOro-1'971), rumosxoreHHoro-1'0]), CTpyKTypHBIE
N3MCHCHUA CTCHOK MATKH, TUIICPIXOrCHHAs Oeiast YTOJIHIéHHaSI I10JI0Ca, TUICPIXOIrCHHBIC BKIITOYCHUA
B 0a3zalbHOM CJIO€ SHAOMETpUS — odarn (Qudpo3a, KaJIbLUHO3a, HEPOBHBIE KOHTYPbI 3HIOMETPHUS
(monocku HeomHopomHoi TtommuHbl - IIHT), mpHcyTcTBHE MaTOMOTHYECKOTO CONEPKUMOTO B
MIOJIOCTH MAaTKU B Buje OeNbIX THIIEPIXOTEHHBIX BKIOUeHUH (MeTenb-M). ¥ 79 % uccnemyeMbix
KOpPOB ONpEeAeNIA Halndhue BHyTpUMaToyHoro skccymara (BMO - runmepsxorenssni - 1071,
runosxoreHssiii-1 2]), y 7,9 % cTpykTypHBIE H3MEHEHHS B BHJIE YTONIIEHNS CTEHOK MaTkH, y 62,8 %
TUIIEPAXOTCHHBIC M0JI0OCKH HeoaHopoaHou Tommuabl (ITHT) n'y 54 % merens.
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PA3BPABOTKA PEKUMOB IIPUMEHEHHMA JESUHOHUIIUPYIOMEI'O CPEACTBA HA
OCHOBE IIEPEKUCH BOJOPOJA
DEVELOPMENT OF REGIMES OF USE OF DISINFECTANT BASED ON HYDROGEN
PEROXIDE

AHHOTaNUA

Hesundexnus HameneHa Ha YMEHbLICHUE KOJUYECTBA KU3HECIIOCOOHBIX MUKPOOPIaHU3MOB H
UCIIOJIB3YeTCs Uil Pa3iMYHBIX NMPUMEHEHHMH, BKIIOYasl MOBEPXHOCTH, yCTpoicTBa M T.A. boprda c
MHUKPOOPTraHU3MaMH SIBJSIETCS. BaKHBIM (PaKTOPOM BO MHOTHX JIaOOPAaTOPHBIX, MEIUIMHCKHUX,
BETEPUHAPHBIX,  IPOMBIIUIEHHBIX,  3PaBOOXPAHUTENBHBIX M  JKOJOTWYECKHX  CHUTYaIlHsX.
AHTHMUKPOOHBIE CPEICTBA M MPOLECCHl WIPAIOT BAXHYI0 POJb BO MHOTMX W3 3THX CIy4aes.
Hamepenne He Bcernma 3akiiodyaeTcss B TOM, YTOOBI OKpysKaromas cpena Oblla CBOOOJHA OT
MUKpPOOPTaHU3MOB, MHOTHE W3 KOTOPBIX HWIpalOT Ba)KHYIO POJb B HAIled OKpy’Kalollell cpene,
3]I0pOBbE W OJaronoay4uy, a B TOM, YTOObI KOHTPOJUPOBATH MX B CUTyalHMsAX, KOIJa OHH MOTYT
HaHECTH 0COOBIH Bpen.

Pa3zpaboTka HOBBIX BBICOKOA(P(MEKTHBHBIX JICIIEBBIX W MHOTO(YHKIIMOHAIBHBIX, a TaKXKe
9KOJIOTMYECKH OE30MacHBIX NE3MHPHUUNPYIOINX CPEACTB MPEACTABISET COOON Ba’kKHOE HAIlPaBIICHUE
UCCIIeIOBaHUH B 00]acTH BETEpPUHAPHOM CAaHUTApUM M Ae3MH(EKUUH OOBEKTOB BETEPHHAPHOIO
Haizopa. K mpemapatam 3TOro THNa MOXKHO OTHECTH J€3MH(OUIMPYIONIYI0 KOMIIO3UIMIO Ha OCHOBE
nepekucu Bojopona. [lepekucs Bomopojaa SBISETCS MPOTHBOMHUKPOOHBIM CPEICTBOM IIUPOKOTO
cnektpa geiictBus. Ilepekuch MOKET OKa3blBaTh CHIIBHOE BO3JIEHCTBHE Ha NPOOIEMHBIE
MUKPOOPTaHU3MBI, HO B 3aBUCHMOCTH OT Tpernapara 06e3 Kakoro-iu0o 3HAYUTENHHOTO MOBPEXICHUS
OKPY’KaIOIIUX TKAHEH WM HU3BECTHOM IIOJITOCPOYHOM TOKCUYHOCTU. IIepeKucCh HE TOIBKO MOXKET
CHU3UTh YPOBEHb MUKPOOPTaHU3MOB, HO U MOXKET OYMINATH paHbl, B YACTHOCTH, O3BOJISAS UMMYHHOU
CHCTEME U PAa3IMYHBIM CUCTEMaM BOCCTAHOBJIEHHUS OpPraHn3Ma YCTPaHITh HH(EKLIHIO.

B cratee mpencTaBneHsl pe3yibTaThl JTAOOPATOPHBIX WCHBITAHHA HOBOTO JE€3CPENCTBA,
pa3pabOTaHHOTO HAa OCHOBE IEPEKUCH BOJOpoJa I Je3uH(EKIHH OOBEKTOB BETEPHHAPHOIO
Haja30pa.
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Berepurapus F. bl/IbIMAaPbl

HcnpiTanne npenaparta MpoBOIWIN B pa3HBIX KOHIEHTpanusix npu skcnozuuuu 10, 15, 20 u
30 MUHYT, IpU 3TOM IS U3YYCHHUS pacxoja Ipernapara TeCT-00beKThl opolanu ¢ pacuetoMm 0,25 u
0,5 1 Ha 1 m2. Kpurepuii 3ppekTHBHOCTH Ie3cpencTsa npu ode33apaxuBanuu mopepxuocreit — 100%
rHOeIb TECT-KYJIbTYp MUKPOOPTaHU3MOB.

[IpoBeneHHBIME T1a00OPATOPHBIMHU HCCIICAOBAHUSAMHU YCTAHOBJICHO, YTO Tperapar Ha OCHOBE
MEepeKncH Bomopona sBisgeTcs 3()(PEeKTHBHBIM Ne3WHOUIUPYIONIMM CpPEICTBOM, W MOXKET OBITh
PEKOMEH/IOBAH ISl TAILHEHILNX MPOM3BOACTBCHHBIX HCIIBITAHMI Ha 00BEKTaX BETHA/I30pa.

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.

Knrouesvle cnosa. Oesungexyus, pacmeop, KOHYeHmMpayus, pacxod oOe3cpeocmad,
9KCNO3UYUS, MECM-NOBEPXHOCMU, MeCH-KYIbMmypbl.

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

Beenenue. Jlesaundekius urpaet BEAYIIYIO POJIb B KOMILICKCE BETCPUHAPHO-CAHUTAPHBIX
MEpONPHITHHN, HAMPABICHHBIX Ha TNPOMUIAKTHKY | JIMKBUAALNMIO WHQEKIIMOHHBIX Oone3Hel
JKUBOTHBIX W MTHIL J[e3nH(EKIMS — 3TO MPOIECC YHUYTOKEHHS MATOTeHHBIX MHKPOOPTAaHU3MOB C
MOMOIIBI0 XUMHUYECKUX WM (U3NYECKHX areHTOB. MHorue AC3UHQUIMPYIONIUE CPEICTBa
MCIOJIB3YIOTCS OTHEIBHO WMJM B KOMOMHAIMAX (HApUMEp, MEPEKUCh BOAOPOAA W HAIyKCyCHas
KHCJIOTA) B dKUBOTHOBOYECKUX MOMENICHUAX. K HUM OTHOCSATCSI CIIUPTHI, XJIOP U COSTUHEHUS XJI0Pa,
(dbopManblieru, TIIyTapoOBBIA albJICTHJ, MEPEKUCHh BOIOPOJa, HOAO(POPHI, HAIYKCYCHAas KHUCJIOTa,
(heHONBI U YeTBEPTHYHBIE aMMOHHEBBIE coeaunenus [1,2,3,4,5].

JesuHpuuupyronye CcpeacTBa HE SABISIOTCA B3aUMO3aMCHSIEMBIMH, a HENPaBHIIbHBIC
KOHIICHTPAIMA W HEMOIXOMAAIIMEe AC3MHOUIUPYIONIHE CPEJCTBA MOTYT TPUBECTH K YPE3MEPHBIM
3arpataMm. [lockoyibky mpodeccuoHaabHble 3a00JieBaHUS Cpeaud YyOOpIIMKOB OBUIM CBSI3aHBI C
HCIIOJIb30BaHUEM HEKOTOPBIX JAC3HMHDUIMPYIONINX CPEeACTB (Hanmpumep, hopMabaeruia, TIyTapoBoro
aNbJeTU/Ia U XJIOpa), CIEMyeT HCIOJIb30BaTh MEpPhI MPEIOCTOPONKHOCTU (HAMpUMEp, MEPUYATKH U
HAJUISKAIYI0 BEHTH/ISAIMIO) JJIS CBEACHHS K MUHUMyMY BO3aeHCTBHS. OCHOBHBIM HEIOCTATKOM
WCIOJb30BaHMsI OOBIUHBIX JE3UH(UIUMPYIOIIMX CPEACTB SBISCTCS TO, YTO OHU  SIBIISIFOTCS
KaHI[CPOTCHHBIMH, MYTAreHHBIMH W TEPATOTCHHBIMH MO CBOCH MPHUPOJEC W BBI3BIBAIOT CEPhE3HBIC
po6JIeMBI O 30poBheM [6,7,8,9].
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O exTUBHOCTD Ae3WHPEKIIMOHHBIX MEPONPHUAITHH 3aBHCUT OT OOECHeueHHs BeTEpUHApHOU
IPAaKTUKU COBPEMEHHBIMHM SKOJIOTMYECKH YHUCTBIMM Je3MHQUUUpYyOmuMH cpenctBamu. OnHako,
00beM IpenaparoB Uil Ae3UH(PEKIUHY 00bEKTOB BETEPHUHAPHOIO HAal30pa OTPaHUYEH, a UX MOCTaBKU
Ha )KUBOTHOBOJUYecKkue (pepmbl ouenb Hu3ku [10,11,12,13].

Pa3paboTka HOBBIX BBICOKOI((EKTHUBHBIX [EMIEBHIX M MHOTO(QYHKIIMOHAIBHBIX, a TaKXKe
9KOJIOTMYECKH 0€30MacHBIX Ne3MHPUUUPYIOIINX CPEACTB MPEACTaBIsCT cOO0H Ba)KHOE HAlpaBiICHHUE
UCCIieIOBaHUH B 00NacTH BETEpUHAPHOM caHUTapuu M Ac3MH(EKUUH OOBEKTOB BETEPUHAPHOIO
Hamzopa. K mpemapatam 3TOro TMma MOXKHO OTHECTH AE3MH(OUIMPYIONIYI0 KOMIIO3UIMIO Ha OCHOBE
HEPEKUCH BOIOPOA.

[lepexucrs Bogopoaa sBISIETCS] IPOTUBOMUKPOOHBIM CPEICTBOM LIMPOKOIO CIIEKTPa JEHCTBUS,
KOTOpOE€ YK€ MHOro JieT IIHPOKO HCIHONB3YyeTcs B KadecTBE KOHCEpPBAaHTa, aHTHCENTHKA,
JEe3UH(DUIUPYIOMEr0 U CTePHIIN3YIOMEero cpenctsa. OH obeclieunBaeT MHOTHE JKeJlaeMble CBOICTBA
MUKpPOOHONIJA C YHHKAIGHBIM OaaHCOM aHTUMHUKPOOHOW 3(PGPEeKTUBHOCTH M O€30MacHOCTH IS
Pa3INYHBIX NPUMEHEHHH B MEIWIMHE, BETEPUHAPUH, MUILEBON MPOMBIIUIEHHOCTH U Ap. Bogopon B
cocTaBe NEepOKcUAOB (cMmecu ¢ OydepaMu, MOBEPXHOCTHO-aKTUBHBIMH BEIIECTBAMU W T.JA.) MOTYT
JEMOHCTPHPOBATh YCUJICHHE AHTUMHMKPOOHOH AaKTHBHOCTH, AaXKe B Oosee HU3KMX KOHLEHTPALUsX,
YeM pacTBOpHI TIepeKHcH B Boje. He TOKCHYHOE BO3JCHCTBHE Ha OKPYXKAIOIIYIO Cpely Npu
WCIIOJI30BaHUN TIEPOKCHIA SBISIETCS €lle OJHMM €ro IMPEUMYIIECTBOM, IOCKOJNBKY OH JIErKO
pacmagaeTcst Ha BOAY M Kuciopol. BoxHele pacTBOpBI, cOCTaBbl U ra3o00pasHas ¢popma MepeKucu
BOJIOPOJAa MOTYT JIE€MOHCTPUPOBATh 3HAYMTENIbHBIC PA3IW4Msi B UX AaHTUMUKPOOHOM AEHCTBHU H, B
YaCTHOCTH, Ha pas3iHyYHble MaKpOMOJIEKYJBbI, COCTABISIONIME MHKPOOHBIE CTPYKTYpHI (Takhe Kak
OenKu, HYKJIEWHOBBIE KHCIOTHI M Jmnuiel). OOliee AeHCTBHE NEPEKHUCH BOAOPOJA 3HAUYUTEIHHO
CHIDKAeT JII000H PUCK Pa3BUTHs PE3UCTEHTHOCTU K OMOLMAY C T€YEHHEM BPEMEHH, B OTJIMYHME OT
MHOTHUX JIPYTUX TUIIOB MPOTHBOMH(EKIIMOHHBIX MTPENapaToB Wik Aaxe ouorwnos [14,15,16,17].

MukpoOHasi yCTOHYMBOCTh K BO3JCHCTBHIO MEPEKHUCH, KaK M K APYTHM AC3MHOUIHPYIOUIM
CpelcTBaM, B NEPBYIO OuYepelb CBA3aHA C PAa3NUUYUSIMM, HAOMIOJAaeMbIMH B POCTE M BBDKHUBAHUHU
MHUKPOOPTraHU3MOB, HO MOKET OBITh MPEOJI0JICHA C TIOMOIIBIO MPABHIIBLHOTO Mpoliecca U MPUMEHECHHUS
NPOAYKTOB, COACPKAIIMX TepeKHch Boaopona. KoHneHTpauuss Ououmia SBIsSETCS Ba)KHOH
NEPEMEHHOW B 3THX Cly4asx. MHOrMe NpeuMyILIecTBa HCIIOJIB30BaHUS MEPEKUCH BOAOPOAA IS
AQHTUMHUKPOOHBIX MPUMEHEHUH MENal0T ee NPUBJIEKATENbHOW [uid OyaylMX M ONTHMAaJIbHBIX
pa3paboToK. 3alauu HCCIEAOBaHMS 3aKIIOYANCh B HCIBITAHUM HOBOTO JIE3WH(HUINPYIOIIETO
CpelCTBa Ha OCHOBE IIEPEKHCH BOAOPOJAA, pa3pabOTKe TEXHOJIOIMU €ro NPUMEHEHHS s
npodUIaKTHYECKOH Ie3UH(EKINN 00bEKTOB BETEPUHAPHOTO HA/A30Pa B TAOOPATOPHBIX YCIOBHSX.

Matepuansl M MeTOAbl HccienoBanmii. C 1ENpl0  ONpelesieHus] TpeNBapUTENbHBIX
KOHIICHTpAIM Mpernapara, IpeajaaraeMoro JJsi MpopuiIaKTHIecKon Je3nH(DEKINH, ObLTH MPOBEISHEI
UCCIIEIOBaHUSl MO pa3pabOTKe PEKMMOB NPHUMEHEHHS €ro B JIa0OpaTOPHBIX YCIOBHAX Ha TeCT-
oOBeKTax.

Omnpenenenne ONTUMAIBLHOTO pacxojia Ne3WHPUINPYIOIIET0 CPEICTBA, HAYMHAIN C HH3KOH
KOHLEHTpaumu npenapara. s pa3paboTku pexUMOB Ne3UH(EKINH, C LeJbl0 MaKCHUMaJbHOTO
OpUOMMDKEHUsT  MCIBITaHWA — JC3UHQHULUPYIOIIEr0 Ipemapara K  €CTECTBEHHBIM  YCJIOBHSIM,
WCIIOJIb30BAII B OTBITaX TECT-O0BEKTHI, IPUTOTOBICHHBIE U3 KOHCTPYKIIMOHHBIX MaTepUalIOB, TAKHX
KaK JIepeBO, OIIMHKOBAaHHOE KeJle30, pe3nHa, TUIACTHK, CTEKJI0, Kadenb KepaMUIecKuil.

B kxauecTBe TeCT-MUKPOOPTaHM3MOB HCIOJIB30BAIN MY3€HHbIE KyJIbTYPhl KUIIEYHON MaI04KH
(urr. 1257) u 3omotucroro craduiokokka (mt. 209P). B kauecTBe OMOJIOrMUECKOi 3aIlUThI IS
MHUKPOOPTaHU3MOB HCIIOIb30BAIH CTEPHIBHOE MOJIOKO.

HcnpiTanue npenapaTta MpoOBOIMIIM B Pa3HBIX KOHIEHTparusax mpu skcrosuimu 10, 15, 20 u
30 MHHYT, IpH 3TOM JJIsl U3y4YEHHUs pacxoja mpemnapara TecT-00beKThl opomanu ¢ pacderom 0,25 u
0,5 1 Ha 1 M°. Kpurepuii 53 (peKTHBHOCTH e3CpecTBa PH 00e33apaknBaHmy moBepxHocTei — 100%
ru0eb TeCT-KYIbTYpP MUKPOOPTaHU3MOB.

KagectBo ame3uH(peKIMM KOHTPOIMPOBAJIM IyTEM HCCIENOBAaHHS CMBIBOB C  TECT-
IIOBEPXHOCTEH HA HAJIMYME 3aJaHHOM TECT-KyJbTyphbl. [l BBIAEHCHUS KHMIIEYHOW MaAJIOYKH
MCIOJB30BAIM MUTaTeNbHbIe cpeabl Koma u DHpo, craduiokokka — 6,5%-i coseBoii arap.
O¢ddexTuBHON cuMTamM KOHUEHTPALMWIO AC3MHOUIHUPYIOLUIETO CPEACTBa, 00ECIEeYMBAIOLIYIO
00e33apaKMBaHNE BCEX HCIOIBb3YEMBIX B ONBITAX TECT-TIOBEPXHOCTEH MPHU HAJHYMH POCTa B IMIOCEBAX
Ha KOHTPOJIbHBIX TecT-noBepxHocTsx [18,19,20].

89



Berepurapus Fbl/IbIMAaPbI

PesyabTaTthl M HX o00Cy:KIeHHe. OKCIEPUMEHTHI MPOBOIWINCH Ha TECT-00BEKTaX,
NPUMEHSEMBIX B MPOU3BOJICTBE (JIEPEBO, OIMHKOBAHHOE JKEJIe30, PEe3HHA, TUIACTHK, CTEKIIO, Kadelb
KepaMU4ecKui), 3apakeHHbBIX JBYXMHUIUTHAPTHON B3BeChl0 18-4acoBBIX KyNbTYp KUIICYHOH MATOYKU
U 30JI0TUCTOrO cTauiaokokka. KOHTpomeM CIyXuiM KOHTAMUHHPOBAaHHBIE TECT-OOBEKTHI,
00paboTaHHbIE CTEPHIIBHBIM (PU3UOJOTHYECKAM pAcTBOPOM B aHAJOTHYHBIX ycnoBwsax. llocie
YKa3aHHOW SKCIIO3WIIMU C TIOBEPXHOCTH MAaTepHajoB Opalli CMBIBBI CTEPHJIBHBIMH TaMIIOHAMH,
KOTOpbIE 3aTeM IOMeIald B NMPOOMpPKH CO CTEPUIBHOW BOAONPOBOAHON Bomoil. Yepes 10 muHyT
COJEeP)KUMOE TIOIBEprain OaKTEPHOIOTHUECKOMY HCCIIEIOBAHUIO.

Pesymprarer pa3paboTKé peXKMMOB TPUMEHEHHS HOBOTO [e3WH(HUIIMPYIOMIETO MpermapaTa
IpeCTaBIeHbI B Tabaumax 1-2.

Ipu npumenennu 1%-Hoit koHIeHTpamuy (pacxox pactBopa — 0,25 1/M°) 06e33apaxkuBarolIee
JIEHCTBHE UCITBITYEMOH J€3KOMITO3UITNN HaYMHAETCS 0] Bo3AeiicTBEM 30 MIUHYTHOH 3KCIO3UINH Ha
TecT-00beKTax: OIMHKOBAHHOE JKeJe30, CTeKIo, Kadens kepamudeckuid. [log Bozneiictuem 3%-Hoi
KOHIICHTpalMK Je3WH(EKINOHHAsT aKTHBHOCTh MposiBiseTcss ¢ 20 MHHYTHOW SKCIO3HMLIMU Ha
HEKOTOPBIX MOBEPXHOCTAX, & Mpu 30 MUHYTHOH SKCMO3HLMHU 00e33apakeHbl BCE TeCT-O0BEKTHI, TlIe
pacTBop m3pacxomoBaH B oobeme 0,25 m/m2.

Tabmuuma 1 — IlapameTpsl npuMeHeHHs Ne3MH(DUIMPYIOMIET0 Tpernapara Ha OCHOBE IIEPEKHCH
BOJIOPOJIa B OTHOIICHWH KHIICYHOH IAJIOYKH Ha TeCT-00BhEeKTax

Hanuure pocta MEKpoOpranu3mos (+/-)*
Tect-o6sextn | Kommerrpamus, % 10mum. | 15mmm. | 20 MI/IH2 | 30 mun.
Pacxon mpenapata, 1/m
025 |05 025 | 05| 025 |05 0,25 | 0,5
1 2 3 4 5 6 7 8 9 10
0,5 + + + + + + + +
1 + + + + + + + -
Hepeso 3 + + + + + - - -
Kountpomns + + + + + + + +
0,5 + + + + + + + +
OLMHKOBAaHHOE 1 + + + + + - - -
JKEJIe30 3 + + + - - - - -
Kontpomns + + + + + + + +
0,5 + + + + + + + +
IImactuk L * * b * - b b -
3 + + + + + - - -
Koutposns + + + + + + + +
0,5 + + + + + + + +
1 + + + + + + + -
Pe3una
3 + + + + + - - -
Kontposs + + + + + + + +
0,5 + + + + + + + +
Kadens 1 + + + + + - - -
KepaMHu4ecKas 3 + + + - - - - -
Koutposns + + + + + + + +
0,5 + + + + + + + +
1 + + + + + - - -
Crekiio
3 + + + - - - - -
KonTponb + + + + + + + +
*[IpuMeuanus: «+» - HATMYUE POCTA;
«-» - OTCYTCTBHE POCTa MUKPOOPTaHU3MOB.
HccnenoBanus npoBeaeHbI IPU KOMHATHOHN TeMIiepartype.
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OddexTrBHOCT NEe3MH(EKIINN TOBBICUIIACH TIPY YBEITUYCHUU 00hEMa UCTIBITYEMOTO CPE/ICTBA
B 2 pasza (pacxom pactsopa — 0,5 n/mM2). Ilpu Bo3metictBuu 3 % KOHIIEHTPAllMd Ha TJIAJAKUE
MTOBEPXHOCTH (OIIMHKOBAHHOE KEJIe30, CTEKII0, Kadelnp) Ae3uHpuuupyonmii 23pPexT oTmMmedaeTcs yxe
yepe3 15 MUHYT npu pacxojie mpemnapara.

Tabmuna 2 — IlapaMeTpsl NpUMEHEHUs Je3UH(DUIUPYIOMEro Tpernapara Ha OCHOBE IEPEKHCH
BOJIOPOJIA 30JIOTHCTOTO CTaMIOKOKKA Ha TECT-00bEeKTax

Hammume pocra MuKkpoopranusmos (+/-)*
10 mum. 15 muH. 20 muH. 30 muH.
Tecr-00pexThl | Konmenrtparus, %
Pacxon npenapara, 1/
025 | 05| 025 | 05 | 025 | 05| 0,25 | 05
1 2 3 4 5 6 7 8 9 10
0,5 + + + + + + + +
/lepeso 1 + + + + + + + +
3 + + + + + + + -
Konrposs + + + + + + + +
0,5 + + + + + + + +
OnuHKOBaHHOE 1 + + + + + + + -
JKee30 3 + + + + + - - -
Konrposs + + + + + + + +
0,5 + + + + + + + +
1 + + + + + + + +
[Tnactuk
3 + + + + + + + -
KonTpons + + + + + + + +
0,5 + + + + + + + +
1 + + + + + + + +
Pe3una
3 + + + + + + + -
Kontpoib + + + + + + + +
0,5 + + + + + + + +
Kadens 1 + + + + + + + -
KepaMu4decKas 3 + + + + + - - -
Kontpoib + + + + + + + +
0,5 + + + + + + + +
1 + + + + + + + -
Crekno
3 + + + + + - - -
Kontpoib + + + + + + + +
*[Ipumeuanus: «+» - HATMYUE POCTA;
«-» - OTCYTCTBUE POCTa MUKPOOPTaHH3MOB.
Hccnenoanust mpoBEAEHBI IPU KOMHATHOW TeMIIEpAType.

B pesynbTaTe MpOBEICHHBIX HCCICIOBAHUN B JIAOOPATOPHBIX YCIOBUSX YCTAHOBJIEHO, YTO
o0e33apakiBaroIIee IeHCTBUE BOJHBIX PACTBOPOB JE3MH(PHIMUPYIONIEIO CPEACTBA OTMEYACTCS TOCTe
00paboTKM BCeX KOHTAMHUHUPOBAHHBIX TECT-OOBEKTOB HauuHas ¢ 3 % KOHLEHTPALUH TPH
skcnosumun 20 MEHYT 1 TIPH HOPMe pacxoje npenapata 0,25 1/M> 11st TeCT-Ky/IbTyp CTa(HIOKOKKA.

BoiBoabl.  Pesynbrarhl, TmoiydeHHblE NpH  pa3pabOTKE  PEKUMOB  IPHUMEHEHHS
Je3MH(HUIUPYIONIEr0 CpPeaCTBA B JIAOOPATOPHBIX YCIOBHUSX, AW BO3MOXHOCTH IPEIBAPHTEIIHLHO
omnpesenuTh paboune KOHIEHTPALMH M PACXOI Hpermapata Ha 1 M°, M IS H3y4aeMOro CpeiCTBA
coctaBmii — 1-3 % KoHueHTparwy npu skcrosummii 30 MunyT 1 pu pacxoze 0,5 1/m°,
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[IpoBeneHHBIMU JTA0OPATOPHBEIME HCCIICIOBAHUSMU YCTAHOBIICHO, YTO TpErapaT Ha OCHOBE
NepeKnucH BoJopoaa sBisieTcs 3()(QEKTUBHBIM JC3MHOUIMPYIONIMM CPEJICTBOM, U MOXET OBITh
pPEKOMEHIIOBaH  JUIsl  JaNbHEWIIMX  TPOM3BOJACTBEHHBIX  HCIBITAHWHA, JUIS  TPOBEICHHUS
NpO(UIAKTUYECKUX UM BBIHYXXJICHHBIX JC3UH(PEKIUH B IKUBOTHOBOMYECKUX, ITHUICBOTYCCKHUX,
3BEPOBOIYECKHUX XO3SICTBAX, & TaKKe HAa aBTOMOOHIIBHOM, >KEJIEC3HOJOPOKHOM TPAHCIOPTE MPU
KOHTpOJIE €¢ KayecTBa IO BBIICICHUIO OAKTEpPHUH TPYIIBI KUIICYHOH MATOYKH M CTa(UIOKOKKOB,
TaKKe I BBIHYXJICHHOW JIe3nH(EKINN Ha 00BEKTaX BETEPUHAPHOTO HAA30pa MPU UHQPEKIUOHHBIX
00Je3HAX OaKTepUANTbHON U BUPYCHOM STHOJIOTHH U 0CO00 OMACHBIX UH(EKIIUSX.

Hay4Ho-uccnenoBareiabckue paboOThl MPOBOJWINCH B pAMKaxX HAyYHOTO IMPOEKTa TPaHTOBOTO
(GuHAHCUPOBAaHME MOJIOJBIX YYEHBIX 10 HAydyHbIM © (WJIM) HAYYHO-TEXHHYECKHM IPOCKTaM
Ha 2021-2023 rogsl, mo teme AP09058530 «Pa3paboTka  Je3MHOUIMPYIOIIUX  CPEACTB IS
MPOMITAKTHKY 1 JIMKBAIAITIN HHPEKITMOHHBIX 00JIe3HEeH Ha OCHOBE 0€30ITaCHBIX COCTHHCHHI.
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TYWUIH

Jle3uHdeKis MUKPOOPTaHU3MJICPAIH CaHbIH a3aiiTyra OarbITTAIFaH JKOHE OPTYPJl MakcaT
YIIiH KOJJaHBUIAABI, COHBIH IiIIiHAE OeTKeiep, KYpBUIFbUIAp >XKoHE T.0. MuKpoopraHu3MepMeH
KYpecy KOITEereH 3epTXaHalbIK, MEIUIMHAIBIK, BETEPUHAPIBIK, OHIIPICTIK, KOFAMIIBIK JCHCAYJIBIK
CakTay oHE SKOJOTHSIIBIK JKaraaiiapia MaHbI3Abl Macesne Oonbin TalObuiaasl. OcChl Karnainapasiy
KOMMIUTITiHAe MUKpOOKa Kapchl areHTTEp MEH IPOLIECTep MAHBI3ABI poll aTkapaabl. MakcaT opKaimaH
KOpILIaFaH OPTaHbl MHKPOOPTraHU3MICPACH Ta3apTy €Mec, OJapiblH KeIIuIri Oi3MiH KopIliaraH
OpTaMbI3/1a, JCHCAYIIBIFBIMBI3/IA KOHE 9J-ayKaThIMbI31a MaHBI3Ibl POJl aTKapaabl, Oipak ojap epexiie
3WSIH KEATIpyl MYMKIiH KaFaaiaap/a oapabl 0akbuiay KaKer.

Xana TuimMziniri xKorapbl, ap3aH *oHE Kol (YHKLMUIbI, COHBIMEH KaTap SKOJIOTHSUIBIK Ta3a
Je3uH(EKIMSITBIK Kypalaap bl )Kacay BeTepUHAPHUSIIBIK CAHUTAPHS KOHE BETEPHHAPUSUIBIK Kajaaranay
00BeKTIepiH AC3MH(EKIMIAY CallaChIHAAFbl 3ePTTEYIepAiH MaHbBI3IbI OaFbITHl OOJBINT TAaOBLIAJIBL.
byn Typmeri mpemapaTtTap CyTeri acKblH TOTBIFBIHA HETi3JeNTeH Ae3MH(EKIUITBIK KOMIO3HIIUSHEI
KamTuapl. CyTeri ackplH TOTBIFBI - KEH CIEKTpii MHMKpoOKa Kapcel areHT. Ilepokcun
MUKPOOpraHu3MJIepre KYIITi ocep eTyi MYMKiH, Oipak mpenaparka OailaHBICTBI, KOpIIaFaH TiHAepre
eneynm 3aKplM KeNTIpMeCTeH HeMece OenTuli y3aK Mep3imai yeITTHl ocepi koK. [lepokcup
MUKPOOTap/IbIH JICHIeiH TOMEHJETINl KaHa KOHMaiillbl, COHBIMEH KaTap jKapajapbl Ta3apTaipbl,
acipece IMMYH/BIK JKYHe MEH JCHEHIH SpTYpJIi pereHepalysuIbIK Kyhenepine HH)EKIUIHbI Ta3apTyFa
MYMKIiHJiK Oeperi.

Makanaia BeTepHUHAPHSIIBIK Kajaranay OOBEKTiUIepiH Je3nH(EeKIusulay YIIiH CyTeri acKbIH
TOTBIFBl HETI3IHAE JKacajfaH ’kKaHa JAE3MHQEKIMAJBIK 3aTThIH 3€pPTXaHAIBIK 3€PTTEeYNEPiHiH
HOTIKEJIepl OepiJireH.

[IpenapatTsl ceiHay apTypi KoHueHTpauusuiapaa 10, 15, 20 sxone 30 MUHYT 3KCIIO3ULIUAMEH
JKYPTI3iii, all MpenapaTThlH MIBIFBIHBIH 3ePTTEY YIIiH 3epTTeneTid oobekrinep 1 M2 ymin 0,25 xone
0,5 n ecemren KonmaHeULABL. TecT-OeTkeinepni ne3uH(eKNMsIayqa MPENapTThIH THIMIUTICIHIH
Kkputepuidi Mukpoopranuzmaepis, 100% >xolbuTybl GONBIN TaObIIa b

XKyprizinreHn 3epTxaHaiblK 3epTTEyJiep CyTeri acKblH TOTBIFBI HEri3iHIeri mpenapaTr THiMZi
Je3UH(EKIUSUITBIK Kypa OOJbIN TaObLIATHIHBIH JKOHE BETEPUHAPIIBIK Kajaralay oObeKTUIepiHe OJaH
opi OHAIPICTIK ChIHAKTAP YLIIH YCHIHBUTYbl MYMKIH €KEHIH aHBIKTa bl
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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
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.
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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 I.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
quantity 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
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
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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
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.
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The invention has great economic efficiency, the value of which will depend on the breadth of
its use in the above-mentioned areas of scientific, experimental and clinical research [5].

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

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

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

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

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

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

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

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

. Protective activity through:
Quantity
Num- immunized Number of 3 months 6 months 12 months
ber birds infected birds
i i ; and mice at %- %- %-
Deadli- mllcr(?lbla _and mice at o o o 0
ne cells | intramuscular 3 Alive | fell : Alive fell . Alive fell :
in dose 1.0 cm? 1.0cm’in/m survival survival survival
hrane- 3 and 0.3 cm?
. cm subcutaneous.. | subcutaneous | p P = P p p P P P
eine vac- dinal " | (corresponding | o 0 0 0 0 0 0 0 0
(per ; accordingly to M M M M M M M M M
cines, . u u u u u u u u u
month) in [l1olle I 0 || © | 0 | 0 | | © I 0 I 0
mird. White white| ! ‘SJ t ‘SJ t ‘SJ t ‘SJ t LS‘ t ‘SJ t LS‘ t ‘SJ t ‘SJ
Poultry| . Poultry | . el Tlel T e | "lel T e r e T lel Tlel T o
mice mice |y y y y y y y y y
Fresh
cooked - i
vaccine 9-10 25 25 25 25 55| - -]100] 100 |10 | 10 - | 100 | 100 | 10 | 10 - | 100 | 100
3 9-10 25 25 25 25 55| - -]100]| 100 10| 10| - - | 100|100 |10 |10 | - - | 100 | 100
6 9-10 25 25 25 25 55| -|-]100]| 100 |10 10| - - | 100 | 100 |10 |10 | - - | 100 | 100
12 9-10 25 25 25 25 55| -|-]100] 10010 10| - - |100| 100 |10 10| - - | 100 | 100
Control - - 25 25 -l -15|5] 0 0 -|-110 | 10 0 0 - | -]10 10| O 0
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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
A microb
inactivated ial Quantity Wh|;e|| mice
vaccines colonies | e T€ at the
cells at1LD50 |
3 6 12 (in at 1L.Ds (%) time of
months months months | LDs) LDso
(%)
A 46
Ne 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

bBizniH ennme aypuTmiapyambUIbIK JKaHyapiaapbl MEH KycTapblH IacTepesiesi oii Je KeH
TapajfaH >oHE aybll IIapyallbUIbIFbIHA aWTapibIKTall 3usiH KenTipeni. Ilacrepensesre Kapchl
mapaiap apachlHjia BaKIUHAIMS MaHBI3Ibl OpBIH anaasl. [lacTeperuies in aiapsiH any yuriH OenceHai
eMec CopOLMsIIaHFaH JKOHE AMYJIbCHSUIAHFAH BaKIIMHAIAPAB! KOJJaHy Oenrisii, oap KeMIIiTiKTepci3
emec. [lacrepennesre Kapchl MHAKTHBALMSUIAHFAH BaKIMHAJIAPAbl OHEPKICINTIK OHIIPY TaxipuoOeci
OipHemle OHJaraH OKbULIApFa CO3BUIAJBI, OipaKk OCBI yaKbITKa JEHiH macTepesuianapabl
MHAKTHBALMSIIAY KYpalgapbl MeH OakTepusuiap/AblH TaOMFU KYPBUIBIMBIH OapbIHINA TOJBIK CaKTayFa
MYMKIHJIIK OepeTiH HHAKTHBAIHSI PEKUMIIEP] Maceseci ©3eKTi OOJIBII Kajia Oeperi.

Makanaga peakTOreHIuK, MMMYHOI€HILTIK HOTWKenepi xoHe A 46 Ne 576 mramMbiHaH
JKacaJIFaH ractepeiesre Kapchbl BaKIMHAHBIH a/TbIOBAHTTHI KACHETTEP] KEJITIpPUIreH.

[Mactrepenn Yan-1, Koc-1 nana mu3onsrrapblHaH JadblHaIFaH BaKIIMHAHEI )koHE A 46 No576
IITAMMBIH 3€pPTTey HOTIKeciHae 12 aiinaH keiin 6% renbi aTlOMUHUN OKCHIII THAPATHIH KOCKaHHAH
KeliH MIMMYHOJIOTHSUIBIK THIMIUTIK Koo duimenTi cotikecinme 58%, 69% xone 99% kypanbl.

AJNIOMMHUI TOTBIFBI TUAPATHIHBIH 6% renmiH maiiianaHy HOTHXKECIHAE Y3aKKa CO3BUIFaH
KapKbIH/IbI IMMYHUTETKE KOJI )KETKI31i. AJBIOBaHThI Oap OEJICeHIIIIr KOWbUIFaH BaKIIMHATAPABIH
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NPOTEKTUBTI KacueTTepi e 12 ait neHreitinge kanapl (6akpuiay Mep3imi). COHBIMEH KaTap, €H KOFapbl
kepcetkimTep a 46 Ne 576 mraMMbIHAH allbIHFaH BaKIMHA1a OaliKajIIbl.

PE3IOME

B Hameii cTpane macrepeiie3 CeJbCKOXO3SHCTBEHHBIX J>KUBOTHBIX M IITHIl IO-IIPEXKHEMY
IIIPOKO PACHpPOCTPaHEH M HAHOCHUT 3HAYMTENHHBIA yIIepO CEelbCKOMY XO3sHCTBY. BakHOe mecTo
cpeau Mep mo O0OppOe ¢ macTepeiuie3oM 3aHUMaeT BakuumHanus. s mpodumakTHKU mactepesuiesa
M3BECTHO NMPUMEHEHHE WHAKTHBHPOBAHHBIX COPOMPOBAHHBIX M SMYJIBTUPOBAHHBIX BAKIMH, KOTOPBIE
HE JIMILIEHbI HEA0CTATKOB. ONBIT MPOMBILIICHHOTO [IPOU3BOACTBA HHAKTUBUPOBAHHBIX BAKIIMH IPOTUB
nacTepesyie3a HaCUMTHIBAET HECKOJIBKO NECATHWJICTHH, OJHAKO 10 HACTOSIIEr0 BpeMEHH Ipolnema
CPEACTB Uil WHAKTHBALWM TAacTepel M PeKHMOB HHAKTWUBAIMM, MO3BOJIIOUIMX Haubojee IMOJIHO
COXPAHHUTh HATUBHYIO CTPYKTYpY OaKkTepuii, IPOAOIIKAET OCTABATHCSI AKTYaIbHOM.

B craree mpuBeneHBl pe3yabTaThl PEAKTOI€HHOCTH, MMMYHOT€HHOCTH M aJbIOBAaHTHBIC
CBOICTBA MMPOTHBONACTEPEIIC3HON BaKIMHBI 13 mTamMma A 46 Ne 576.

B pesynbrare u3yyeHus: BaKIKMHBI, IPUTOTOBICHHON W3 MOJIEBBIX M30JIATOB nacTepenn Yan-1,
Koc-1 u nemonupoBanHoro mramma A 46 Ne576 mocie mobGaBiaeHust 6%-HOro rejs ruapara OKHCH
amoMuHus 4depe3 12 mecsiieB uccienoBaHus Kod(pQUIMEHT MMMYHOIOTHYECKOW 3PPEKTHBHOCTH
cooTBeTCTBeHHO cocTaBmi: 58%, 69% u 99%.

B pesynprare ucnonbs3zoBanusi 6%-ro rens ruapara OKHCH aTIOMUHHUS yIAIOCh JAOCTUTHYThH
MPOJIOHTUPOBAHHBIA HANPSKEHHBII HMMMYHHUTET. IIpOTEKTHBHBIE CBOWCTBA WHAKTUBHUPOBAHHBIX
BakKLMH C aJbIOBAHTOM TaK)K€ OCTAaBAIHMCh Ha ypoBHe 12 mecsiieB (cpok Habmoaenus). [Ipu sTom
HauboJiee BEICOKHE TIOKA3aTeIl OTMEUEHBI y BaKIIMHbI 13 mTamma A 46 Ne 576.
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KA3 ACIIEPTUWIJIE3IHIH ITATOJIOT'UAJIBIK MOP®OJIOI'USACHI
PATHOLOGICAL MORPHOLOGY OF GOOSE ASPERGILLOSIS

AHHOTAUA

YCBHIHBUIBIN OTHIPFaH MakKajala TaOWFH »KaFjaija acrepruiuiesre MalIbIKKaH Oip aiibIk
12 xa3 OananmaHbIHBIH JKOHE OH OeC alJIbIK JKacTarbl 8 epecek Ka3AapIblH IIIKI MYIICIEepPIH/C JaMbIFaH
MATOJIOTHSUTBIK ~ aHATOMHSIJIBIK, TUCTOJIOTHSUTBIK JKOHE TUCTOXHMESUIBIK —©3TePICTepAiH  3epTTey
HOTIDKEJepi OepinreH. 3epTTenreH OalanaHmapia, aypy HETi3iHeH XiTi, al epecek KycTap apachlHaa
CO3bUIMANBl TYpIE OTKeHi OaiikanmraH. Acmepreiuiesre MIajAbIKKaH Oapiblk —OanamaHzapIbiH
KOHJIBIIBIFBI TOMEH/CTI, THIHBIC aly MYyILIenepinae KaOblHy, al Ke3/AepiHJe KOHBIOHKTUBUT Oenrijepi
Jie TIpKeNTeHi aHbIKTalIFaH. AypyIblH COHBIHA Kapai, a3blK KOPBITY KOJAaphl MYIIENEPiHiH KbI3MET]
Oy3bUTBIN, OanmamaHAapAblH il OTiN, jKammail emiMmre ymelpaii OacraraHel TipkenreH. Epecex
KycTapja, aypy ToOeTTiH TOMEHJCYIMEH J>KOHE TBHIHBIC allyJIbIH KUBIHIAAybIMEH KepiHreH. Coibln
3epTTey OapbIChIHIA, ACMEPTHIUIE3re TOH MATOJIOTHSIIBIK aHATOMUSUIBIK ©3repicTep 0achiM Typje
OKIIe/Ie, aya KAIIBIKTapBhIHAA JKOHE KaOBIpFaapabl THICTAIT KaTKaH Cipii KaObIK OeTiHIe OpHalIaCKaH.
AypyablH iHIKI MyIIenep/e MaKpOCKOMMSUIBIK KOpiHyi, OHBIH Ty TypiHe Tikened OaliaHbIChI
OONFaHBI aHBIKTANFaH. Aypy KiTi ©TKeHje, Keibip jkarmaiiappaa, imKi Mymieneperi 3aKkpIMAaHy
nporiecci TYHIHAEPCI3, SFHU OINAKThl I'elaTH3AlMSIAHFAH TeMOPPArHSUIBIK THEBMOHUS TYpJepiHjIe
Oalikasiran. AJl, aypy  CO3bUIMalibl OTKCHJE OanamaHiapiblH OKIICCIHAE >KOHE KOCTaJbJIbl
IUICBPACBhIHA OILIAKTHI TYpJIe OpHANACKAH KeJjeMi Tapbl JOHIHACH, aKIIbUI - CapfbIIl TYCTI,
KOHCHCTCHIIMSCH HBIFBI3, AWaMeTpi 2-3 MM OOJaThlH JoMajlaK IINHII TYHIHACP KE3MeCKEH.
I'eMaTOKCHIIMH-203UHMEH OOSIFaH MpenapaTTapia eKIene mallblpan OpHajJacKaH, JoMaJlak MilliH/Ii,
OpTYpJi KeJeMJl >KOHE KYpBUIBIMBI Ja Oip-OipiHe YKcaMaWThIH OmIakTap aHbIKTanFaH. KeiOip
Oamamanmap eKmneciHae aHbIKTaFaH OaKTap JUM(OIUTTEpAeH, OipeH-capaH Makpodartap MeH ajbII
TopIIaNap apajackaH NIOFBIPAAH KypaJiFaH, OJap/blH ChIPTHI JKYKa (GUOpPO3/bI YIIMAMEH KOpIIIaIFaH.
HIudd-peakruBimen cosurran npenapartapaa Aspergillus rudrepi kaHbIK KbI3bUT TYCTi, OyTaKTaaFaH
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 IKOHE
eciMiikTepre opTak MUKO3Aapisl Tydbipansl [1]. TykeiMaa 22 Gesex Oenimre OeiiHren OipHerne
XKY3ereH Typ OosranbiMeH [2], omapmbiH Tek 14 Oenrimi Typepi FaHa MHGEKIUS KO3IbIPFBIIITAPHI
6ol TabbUTab! [3]. AspergillusThiH MIAPTTHI-MATOTCH I KO3ABIPFBIMITAPEI Oenriii Oip mytenepae
JKEPriTKTI WHQEKIHsT TyAbIPYsl MYMKiH, OpraHH3iMre KeHIHEH Tapalbll, eJiMIe oKellyl MYMKIH,
COHJali-aK, OpraHu3iMIe TYpil QUIEPTUSUIBIK peakuusuiap TYABIPYbl MYMKiH, SIFHH aypyIblH
KJIMHUKAJIBIK KOPIHICI KeH ayKbIMabl KaMTuabl [4]. COHFBI OHKBUIIBIKTa OYJI CaHBIpAyKYJIaK Typiepi
azlaM MCH KaHyapJiapbliH HHOEKIMSIIBIK MaTOJOTHSACHIH/IA alaThlH OPHBI HEAQYIp apThin kenemi [5].
Acnepruiie3 aypysiH kebinece A. fumigatus [6], an keiize A. flavus, A. niger, A. terreus xone T.0.
TyabIpansl [7].

Acriepruiuie3 Kyc mapyambUIbIKTapbIHa OpacaH 30p 3KOHOMUKAIIBIK IIBIFBIH OKEJIE/, 91eTTe
aybIpran OananangapasiH 60-90% enimre yuibipaiis [8]. Acnepruies sKbUIIbIH OapIiblK ME3riTiHIe
TipKeJe i JkoHe Ke3 KEeNTeH jKacTarbl Vil yKoHe jkabaiibl KycTap Typsepi aybIpaThIHbI aHbIKTanraH [9].
CoHBIMEH KaTap, acliepruiuie3 ajamaapra Aa KayinTi ekeHi Oenrinmi. AypynblH 0actay Ke3i OObIm,
0aceIM TYpIe CaHBIpAayKyJaKTapMEeH JIACTAaHFaH a3bIK XKOHE TOCEHIII MaTepHanIapbl TaObUTAabl. Al
acrepruiie3 aypyblHbIH AaMybIHa KYCTap KOPAChIHBIH aHTUCAHUTAPHSICHI: BUIFAJIBIH KOFaphl OOJYHI,
KYCTap/IbIH THIFBI3 OPHATACYHI )KOHE KOpa/ia 3USHIBI ra3iap MeJIIePiHiH MaMaiaH THIC Kol OOJysI aa
acep erexi [10;11].

benrini faneimaapaeie [12;13] TyKbIphIMAAybIHIIA, aCHEPTHIUIACPAIH KOMTETeH Typiepi
canpodurrep Oonbin caHanazabl. bipak, oxapabiH Kelbipi anamaap MeH jkaHyapjiapFa eTe HaTOTeHII
OOJIBITT KeJIETiHI JoNIeIeHTeH. byt aypyMeH OapIabIK Yil skoHe jkabaiibl KycTap TYpJepi )KoHE OlapAblH
iminzge Gananangap xui aysipanl [14]. BetepuHapusuibik MUKOJIOTHSI TYPFBICBIHAH KaparaHia, KycTap
acrieprwuiesin Aspergillus fumigatus, Aspergillus flavus, Aspergillus niger, Aspergillus candidus
KO3JBIPATHIHbI HaJesaeHren [15].

Aypy KIMHHKaIbIK ©Te ayblp TYpAe OTell JKOHE KeIl JKarjaiiia edxiMMeH asKTajajbl.
Acnepruie3iini  KIMHHKAIBIK KepiHy Oenrinepi, aypyAblH ©Ty TypiHe OainaHbICThl Oonabl.
Kenreren aBropnapasiy [16] nepexrepine kaparaHaa, acrep THILIE3 KITi KOHE CO3BUIMAIBI TYpIepe
eTeli. AypyIbIH XiTi TYpi, ofieTTe OackM Typje OananaHaap apachlHIa TipKelledl )KoHe oJiap JKarmai
OIIIM-XKITIMIe YIIBIpai JbI.

AcTepruiie3/iiH  CO3BUIMAIIBI TYPi, KOI JKIFJaiila epecek KYcTap apachblHIa Ke3Zecei.
Kenreren amropmapapie [17;18;19] TyxeIpbIMaaybiHIa, KycTap aclepruuIe3iHiH KIHHAKAIBIK
Oenrinepide Kapai Iuar€o3 Koo eTe KHbIH, ce0ebi onap acreprumie3re ToH eMec JKoHe ojlap Oacka nia
aypyJnap TypJepiHin Oenrici perinje Oaiikanybl MyMkiH [20;21]. OcbiFan OaiiiaHBICTBI, aypy/bl epTe
JMATHOCTHKAJIAY, €MJIIK JKOHE aJIbIH ally IIapaiapblH JKYPri3y KaKeTTUIIr TYbIHIANIbI.

AybUT mapyamibiUIbIK JKaHyapIapbIHbIH jKOHE KYCTap/bIH aypyJapbiH Oajayia maToJoTHsIIbIK
aHATOMUSJIBIK 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 acrepruuie3iHiH NaTONOTHSUIBIK MOP(OIOTHICH Typajbl
Makajajuap OKThIH Kackl. OCbIFaH OalIaHbICTHI, 013 AJIMaThl KaJIAChIHA JKaKbIH OpHAJIacKaH opTypJIi
MEHIINK TypJiepiHae OarbUIaTBIH OpPTYpJl JKacTarbl Ka3dap aclepriiuIe3iHiH —MaTOJOTHSUIBIK
AQHATOMHSIIBIK, THCTOJIOTHSUIBIK YKOHE THCTOXUMHSIIBIK 3€PTTEY HOTH)KEIIEPiH YCHIHBIN OTHIPMBI3.

JKyMBICTBIH MaKcaThl: acneprujuie30eH TaOuFu >Karnaiiia opTypill >KacTarbl aybIpraH
Ka3Jap/blH 11IKI MYILIEIepiHAe JaMbIFaH TaToMOP(OIOTHSIIBIK ©3repic TeP/Il aHBIKTAY.

3epTTey MaTepHaIbl MeH Taciaaepi. 3epTrey xKyMbicTapsl Kasak yITTBIK arpapibslK 3epTTey
YHHUBEPCUTETIHIH «bHONOrHsNBIK  Kayinci3nik» KadeapacblHBIH —COMBIN  3epTTey OenmeciHae
KYPprizingi. 3epTrey MaTepuanaapsl peTine AiaMartsl o0bIckl JKaMObIT ayIaHBIHAAFHI KIIIITipiM ayiia
KaFIalbIH/Ia OCIPUIETIH XKeKe MEHIIIIKTET1 dpTypIi xacTarbl: laiibik 12 Oac sxoHe 15 alIbiK sKacTarbl
8 Oac ka3 enekcenepi KonaaHel1abl. COMBIN 3epTTey alAbIHAA, KYC HeJIEepiHeH aHaMHE3/diK JepeKTep
KMHANBIN, OJIap MYXHAT TaljaHipl. bapnbik ka3 emnekcenepi I[llop Tocinmi OOMBIHINA TONBIK
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MATOJIOTUSUIBIK aHATOMUSUIBIK COMBIN 3epTTenai. Coibin 3epTTey OapbichiHOa OapibIK MyIIenep MeH
yImanap Typiiepi MaKpOCKOTHSIIBIK TYPFBIJIAH 3€PTTEIII COUBII 3ePTTEY XaTTaMachl TOJTHIPBUIIBL.

['MCTONOTHSIIBIK 3epTTEy VIIIH 3aKbIMIAlFaH OKIIEACH, aya KamlllbIKTapblHAH, KeHIpJCKTEH,
OaybIpiaH, KekOaybelpaaH, OYHpeKTepACH, ©HEWITEH, KapblHHAH, all IiIIeKTEeH, COKBIP IIIEKTEH,
®dabpuruyc OypcachlHaH, MHUJAH JKOHE MHUIIBIKTAH TUCTOJIOTHSUIBIK JKOHE THCTOXHMUSIIBIK
3epTTeyJepre ChlHAMalap ANbIHJBL. [ MCTOJNOTHSUIBIK 3€PTTEY JKYMBICTAPHI JKAIIbl KAITBINTACKAH
JOCTYPIi TOCUT TypiepiMeH >KYPri3iiai. AJNbIHFaH NaTOJOTHUIBIK MaTepHailapJaH THCTOJOTHSIIBIK
mperaparTapibl MbIHaJaldl YIATUIEPMEH O3ipJiefiK: alJbIMeH Marepuanabl 24 carar  OOMBI
oetitapantanran 10%-nbeIK GopMalMHHIH CyAaFbl epiTiHIICiHIe OEKITTIK, COJJaH COH, OHBI aFbIHIbI
cymen 30 muH 6oiibl maiiasik. bekitinren marepuanmapast 70, 80, 90, 96/1, 96/2 C criuprrepae, apoip
cnupTTe 24 caraT 00#bI CyCBI3aHIBIPEIN, COHBIHAH epireH napauHMEH HBIFBI3AaNbIK. lalibiHaanran
OyiokTapaaH JkapThutaii aBroMartaHabipbuiran Mukporom HEOTION ERM 3100 (Ascrpaius)
apKBUTBl KAJIBIHIBIFBI 5 MKM- Je¥ O0NaThIH KyKa TutiMaep anmblK. JKyka TidiMaepaeH JaibIHaaIraH
THCTOTpPENapaTTapAbl JKalIlbl IIOJBII 3epPTTeY YIIiH FeMaTOKCUIMH-303HH, BaH-I M30H TocinaepiMeH
JKOHE MATOJOTHSIIBIK MaTepHal AapAblH HEKPO3 OLIaKTapbIHAa CaHBIPAYKYJIaK 3JIEMEHTTEPiH aHBIKTAY
yuia ['pumm xone lludd-ion KpIMIKeII-peakuschlH KOIIaHABIK. [laToMophomorusisik 3epTTey
OapabIk xarmaina canasik Mukpockon LEVENHUK D870T cyperke Tycipimnui.

I'ucTonorusiblK nmpenaparrapAa aclepruiuie3liH, KO3AbIPYIIbUIapEIH HICHTU(UKAIAATIAY OTe
KUBIHABIKTAp TyFbI3amsl, omerre Aspergillus rudrepi so3unHMeH ere onci3 0osutambl, an oyap
TUCTPOUSIIBIK ©3repicTepre YIIbIparaHna HEMecCe ©JTeH MUIEIHWIepAiH (PparMeHTTepi OOosyIsl
KaObuTgamMaiapl. Muko3nsl BepudUKanusyiay YOIH, KOCBIMINA THCTOXUMHSUIBIK —TOCIIIEpMEH
[a6anam, ['omopu-I'pokot xoHe DyT 6OSYBI KaXKET.

3epTTey HAaTHKeJIepi MeH TaJKbLIaydap. AnMarhl OONBICEIHIIA aCTIEPTHILIE3 OPTYPIIi KeEKe
MEHIINK [IapyambUIBIKTap TYPJepi JKarnaiblHIa OCIPIICTIH Ka3map apachlHIa KbIJI CAaWbIH TipKEJiN
OTBIpaTBIH aypylapAbslH Oipi Oonbin caHanmaapl. JKWHaIFaH aHaMHE3[dIK JEPEeKTepli Tanjgay
OaprIchIHa, acriepruiuie30eH OapibIK JKACTaFbl Ka3Jap aybIpFaHbl aHBIKTANABL. bipak, aypy Oachkim
Typae OananaHaap apachiHAa KOPIHIEH JKOHE O XKIiTi, ajl epecek KYCcTap apachlHIa aypy CO3BUIMAJIbI
TYpZe OTKeHi OaiikanraH.

Acneprumme3 xiTi xKypreHze, OanamaHiapia aypyIblH KIMHUKAJBIK Oenrijmepi Oip THNOTI
KepiHicTe OONFaH: OJIapIbIH KOHIBUIBIFBI KYHHEH KYHIe TOMEHJIEN JXYyIeH OacTaraH, KyH3elreH,
QIICipereH, 9JETTETIJICH a3 KO3FallFaH yKoHe JKYPreH/ie Tere-TeHIIT1H YCTail anMail TeHCENTeH, ThIHBIC
ay Mymienepinie KaObIHy OeNTiiepi: THIHBIC adybIHBIH KUBIHIAFaHBI, KU1 €CiHETeHi, JKoHEe TYMCHIFBI
HaH KOOIKTeHreH CYWBIK OemiHreHi Oaiikanran. COHBIMEH KaTap, KOHBIOHKTHBHUT Oenriiepi e
TipKeJTeH.

AypynblH COHBIHA Kapal, a3blKk KOPBITY JKOJJIApbl MYIICIEPIHIH KbI3METI OY3bUIbII,
OananmaHmapably il ©TKeH, asKTapbl TAPTHUIBII JIPIIIETeH XKoHe KeibipeysepiHnae asKThlH CalliaHy
tipkenreH. Ochl Ke37ICH 0acTarl, aybIpraH Ka3 OasmaH/aphl JKarmai exiMre yibipaid 0acTaraH.

AypyIbIH CO3BUIMAJIBI TYPi 0achIM TYpHE €pPECeK KYCTap apachbliHAa TIPKEITeH JXKOHE aypy
MBIHAJall KJIMHUKAJIBIK OenriiepMeH OaliKalFaH: KaybIpCBHIHAAphl KeMec KiuleHIn, TaOuru
JKBUITBIPJIBIFBIH JKOFANITKAH, YHAIAaHFaH, oJlap/bl KOJMEH YCTal TapTKaHJa TEPiJIcH OHAH ajbIHAJbI,
aybl3 KOHE KO3 Kilereisli KaObIKTaphl aKIIbII-CYp TYCTI - aHeMUS JKarnalblHIa, ayblpFaH Kaszap
KYHHEH KYHTe KyH3emiIl, ToOeTi ToMeH Ien YT, THIHBIC adybl OJaH 9pi Kapail KUbIHAal OacTaraHbl
Oaiikanran. Keyzne TychiHIa OpHaNacKaH OYIIIIBIK €TTiH KOJeMi KilIpeHin, ChIPTKa MIBIFBIT TYPATHIH
Tec CYHETiHIH OTKIp KbIPbI aHBIK KOPIHII TYPFaHbl aHFAPbUIFaH.

AHaMHE3IIK JepeKTep/li KOpbITa KeJITeH IE, aHBIKTAIFaH aypyAblH KIMHUKAIBIK Oeriiepi, TeK
acrmepruijie3ic faHa eMec COHBIMEH Karap Oackama aypynap Oapel ChbiHIa OaliKanaThIHBIHA KO3
JKETKI3/iK. SIFHUM, aTajfaH KIMHUKAIBIK OENTrijiep acmepruiiesre TOH eMeC KOHE aypyFa JHarHo3
KOIOFa 00JTMaiiipl.

IMaTonorusiyiblK aHATOMUSUIBIK  e3repicrepi. Acnepruuiesre TOH — HaTOJOTHSIIBIK
AHATOMHUSJIBIK ©3repicTep HEri3iHeH OKIe/e, aya KamlIbIKTaphiHAa JKOHe KaObIpramapibl ThICTAIl
KaTKaH cipil KaObIK OeTiH/e OpHamacThl. AypyAblH MaKpOCKOIMSIJIBIK KOpiHyl, OHBIH ©Ty TYpiHe
TiKeIeW OaiaHbICHl OO ACTIEPTHIIIE3 XKIiTI OTKeHIe, Ka3 OanamaHIaphIHBIH KOHIBUIBIFEI TOMEH,
KYJIey KOHE KiJIereiisi KaObIKTaphl aKIIbLUI- CYp TYCTI OOJIBIT KOPIHII.

Acnepruiie30eH aybIpraH KycTapJa HETI3IHeH OKIICHIH 3aKbIMIalyblHa OaljIaHbICTEI,
KYCTapJIbIH OKIMeCiHIH KelOip eKeKIeniKTepine cumnarraMa Ooepyai skeH kepuik. KycrapisiH exnect,
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CYTKOPEKTUIepre KaparaHna, oJIETTe YII OYpBINTHI koHE OJ OesikTepre OemiHOEHmi, KeKipek
KYBICBIH/IaFBl OMBIPTKA OaFaHACHIHBIH €Ki JKarblHJa OpHajacaabl. OKIe OipiHin KaObIpraMeH
OYHpeKTiH KpaHWaNbIbl IIETiHE MEHIHTI apaibIKTBl ajblll jkaTtafsl. OmapablH IOpCaNbIbl JKOHE
BEeHTpasibAbl OeTi KaOblpramap apacblHa TepeH €Hill opHajacaibl. KycTapAblH exmeci Xy >KoHE
KYPBUTBIMBI )KaFbIHAH KE€YEKTi OOJIBII KeeIi.

Aypy XiTi eTKeHAe, Keilip karjainapna, 3akpIMIaHy HpoIiecci TYHIHAEPCi3 OIIaKThI
renaru3anusiaHFaH TeMOPParusuiblK MHEBMOHHUS TYpJepiHae Oaiikannael. An Oacka Oananmanmapna,
OKIIe[Ie JKOHE KOCTaJbJbl IUIEBpaJa OWIAKTHI TYpJE OpHAJACKaH KeJeMi Tapbl JIOHIHACH, aKIIbLI
CapFhIII TYCTi, KOHCUCTEHIMSACHI HBIFBI3, MUaMeTpi 2-3 MM OOJaThlH JoMalaK 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 OipKelKi 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 -
Cyper 1 — Ka3 enekceci. Okneneri acreprui Tyiinaepi

Aya KanmbIKTapbIHBIH KOKIPEK jKoHE Kypcak TYChIHIarbl OeJiKTepiHiH 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. Cipii kaObIK OeTiHaeri acneprui Tydinaepi
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Taburu KybICTapapl 3epTTETeHAC, OalamaHIaplIblH KOKIPEeK-KypcaK KyBICHIHIA, IKOHE
TIepUKapATa CYHBIK JKUHAIFAHBI Tipkenmi. JKuHamraH CyHBIKTap OapiibIK >Karmaiija caprbIll JKOHE
MeIipiey Kyiae O0iIbL.

Acriepruiie3iif  co3bUIMANIBI  Typi, OacklM TYpJAe €peceK KasJnap apachlHAa KEe3JeCTi.
3akpIMOalFaH OKIICHIH KeJieMi YJIFaiifaH, OHBIH OTiHIE aKMIBLI OHE aKIIbUT CapFbINI TYCTI,
KOHCHCTEHIIMACHI KAaTThl, OPTYpJi KeyleMzi: Keiibipeyi ere ycak, aim Oacka ipiiepiHiH Kejemi
Oypirakraii OONATHIHBIH TYHIHAEPAlI Kepaik. Ipi TyiiHmepai MellakieH ekire Oerin KaparaHjaa, iIiki
KYPBUIBIMBI Ka0ATTAJIBIN OpPHANACKAH JIOHEKEP YIIMAJaH JKOHE Ka3eo3/bl MaccajJiaH TYpPaThIHBIH
aHBIKTaAbIK. Kelbip ecki ipi rpaHyieManapAblH OpPTAchl >KYMCAK MaccaZaH TYPATHIHBIH JKoHE
rpaHyleManapabH 0ip-0ipiMeH KOCBUIBITT KOHTIIOMEpPATTap TY3eTeHIiH TipKeIiK.

Aypy CO3BUIMAJIBI OTKCHJIE, 0achiM TYpJE KOKIpEK *oHE KYpCakK TYChIHJAa OpHAJacKaH aya
KaIIILIKTAPBIHBIH 3aKbIM/IATIATHIHBIH OaliKaIbIK. Aya KallIbIKTaphl OCTiHIe JUCKO HEMece TIacTHHKA
Topi3al meriHminep Oaiikanapl. OmapablH KeHOipeyJepiHiH MlIiHi TydMe CHSKTHI IOMalak,
KOHIICHTPJIIK KYPBUIBIMBI OoJibin Kemi. OchbiHIal KYPhUIBIMAAP KOKIPEK koHE KypCakK KybICHIHIIAFbI
cipJti KaObIKTap OCTiHIE 1€ KEe3/eCTi.

Kanka OymmbelK eTi  OapiblK  3epTTENreH OalamaHgapaa akKmbul — KeI3FBUIT — TYCTI,
KOHCUCTCHIIMACHI JKYMCAK, CayCaKIeH yYCTaFaHJa BUIFAIJbI, TUIN KaparaHIa, OHBIH KOJIIMTi
TaJIIIBIKTHI KYPHUIBIMBI aHBIK KOPIHOCII.

KekOaypIppiH KemeMi OaplblK jkaFmaiifia yJIFaiifaH, JoMallak MilINH[i, KOHBIP Jay TYCTI,
KOHCHCTEHIMSCH KaTThUIAY, MYIICH] TLUTIIT KapaFaH/ia, OHBIH TiJiK OeTi OipKeski ycak TyHipi OoibIn
KEeJIIi.

Kocrtanpapl TuieBpa akIIbUI-KBI3FBUIT TYCTI, KAHTaMBIPIaphl IaMalbl KaHFA TOJFAH JKOHE
OHBIH OeTiHze OipHerre JxoMalak MilIiHl, )KapTel map TOPi3Al TYHiH Jep OpHATaCKaHbIH OalKa IbIK.

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

KycrapapiH OyiipexTepi alabIHFBI, OPTAHFBI JKOHE apTKbl OeuikTepaeH KypanraH. Omap Oen
JKOHE Ceri3 Ke3 OMBIPTKajJapbl MEH MBIKbIH CYHCKTEpPiHIH BEHTPAJIbIbl OWBIKTAPhIHIA OPHAIACKAH.
KoHCHCTEeHIUSCH JKyMcakTay, Karcyiachl KHBIH CBHITBIPBLUIANbI, KycTapja OyHpeK acTaymachl
OonMaybIHaH, OJapIbIH KBIPTHICTHI )KOHE MUIIBI KaOaTTapBIHBIH MIEKapachl aHBIK OiTiHOCH .

Bapnbik COMBIN 3epTTENTeH Ka3aapiblH a3blK KOPBITY JKOJIIApbl MYIIENEpiHae KaObIHY, a
NapeHXUMAIBIK MYIIeTIepaAe JUCTPODUSIBIK e3repicTep aHbIKTANABL. be3ai KapbhlHHBIH Kijereii
KaOBIK O€TiHJe KOHYC Topi3Ai THIFBI3 OypTIKTEp OpHAllaCKaH, OHBIH O€Ti >XaOBICKaK KelreH
CYPFBUITTAY TYCTI KiJiereliMeH >ka0bl1 FaH. be3ii KapblH KaObIpFachl IIaMajibl KalbIHIaraH.

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

Bapibik 3epTTenreH Kasaap OaybIpiapblHbIH KOJIeMi YIIFaiiFfaH, OHbIH KAJBINTHI KYH/Ieri meTki
OTKIp KBIPHI JOMAJaHBIN JOFAJIaHFaH, MyIle OeTiHIe KaObIpra NapJbelH OaTKaH i3/lepi caKTajFaH,
KOHCHCTCHIIMACHI CEPIiM/II KEJITeH, TUTIK OCTiHIH KaJbINThl 06JICKIICTIK CypeTi cakTaiMaraH. bipak,
€Ki Karjaina, Oayblp OeTiHIH Oo0siybl Oipkeski OOJMajbl: KOHBIP-KBI3BUI TYCKe OOsUIFaH aiimMak
asChIH/IA CAPFBINI-CYPFBIIT TYCTi OIIAKTap Ke3jecTi. OT KaObl KO KachbUl TYCTI OTKE TOJIFaH,
KUJIEreiyIi KaOBbIFbI aKIIbLI CAPFBINI TYCTI. OT OTIMIIIITT KaJbIIThI, Oy3blIMaFaH.

F'ucroyiorusiyIbIK 63repicTepi. ['MCTOMOTHAIBIK 3epTTey OaphIChIH/IA, HETi3r1 aclepruuiesre
TOH e3repicTep THIHBIC aly >KYHWECi >KONJapbIHIA JaMbBIFAaHbl aHBIKTAIIbl. KEeHIpAEKTIH SMUTeIni
aOBIHBICH! ICIHI'eH, KeiOip Kepiepie SMUTEIMH Toplanapsl Oa3aiababl MeMOpaHaaH aKbIparl,
KEHIp/IeK KybIChIH/a OpHAJIACKaH, aJl OPHBIH/IA CAKTaJIbII KajFaH OOKaJl TOpi3/i TopIIaap IblH KeJeMi
WIFaiiFaH JKOHE OJIapJbIH KybICHI OKCH(WIBIL MaccamMeH ToiiraH. Kinereim kabaT acTel yuima
JIOMOBIFBITT KaJbIHAAFaH JKOHE OJ KepJe JUMGPOHITH TOPIIATapAblH WHQHUIbTpa IUACH Ke3JECeI.
KanTtambipiiap 0apiiblK jkarmaiija rurnepeMust Kyniniae 0oJipl.

Acniepruiie30eH aybipraH Ka3JaapAblH OKIIECIH THCTOJIOTHSUIBIK 3E€PTTEY/IIH TEOPHUSIIBIK KOHE
JIMarHOCTHKAIIBIK MaHbBI3BI ©Te 30p. KycTap eKmeciHiH TUCTONOTHSUIBIK KYPBUIBIMBI CYTKOPEKTLIepre
KaparaHia Oipmama epekienikrepi 6ap. Kyc ekmeci mapaOpoHXTapiaH >KoHE Ojapibl KopllaraH
MYIIIE TapeHXUMAChIHBIH O6JIeKIeIepiHeH KypaiFraH. AJl OeJieKIeep aya )KYPETiH KamuuisipiiapaaH,
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KaH KalmwusIpJiapblHaH JKoHE ToHEKep YINagaH Typajabl. | eMaTOKCHIMH-203UH 0OSybl MeH OOsuFaH
OKIICHI MUKPOCKOITUSUIBIK 3epTTEreH e, 013 OKIe/e Malbipan OpHalacKaH, JoMallaK MilliHmi, dpTypii
KeJIeMJIi JKOHEe KYPBUIBIMBI Jla Oip-OipiHe YKCaMaWThIH OIIAKTapiAbl aHBIKTaIbIK. Keiibip Oamananmap
OKIIECIH/IC aHBIKTAJFaH OIIaKTap JUMQOLIUTTEPACH, OipeH-capaH Makpodarrtap MEH ajbll TOpIIaiap
apaJlacKaH MIOFBIPJaH KYpajJFaH. OJAPABIH CHIPTHI JKyKa (HOpPO3IBI YiIMaMeH KOpIIaJFaHbIH
AHBIKTA/IBIK.

MyHzaii Topiianap MIOFBIPIapBIHBIH OPTAachIHIA HEKPO3 KOpiHici aHBIK TanMazabl. backa Oip
OanmamaHzap MeEH epeceK Kas3Jap OKIeCiHAe aHBIKTANFaH Topliajap I[IOFBIPIapBIHBIH OpPTachl
HEKpO3JaJiFaH, KYPBUIBIMCBI3, OHBIH CBIPTBIHZA Makpodarrap, IUIa3MamuTIep, JIUMQOIHUTTED
OpHalackaH »>koHe OipeH - capaH ajiblll TopIIajap KepiHemi, ai MpemnapaTTapaarsl HEKpPOo3
omakTapeiaaa Aspergillus rugrepi amnciz 6osuapl, an udd-peakTuriMen OosIFaH mpenapaTTapaa
Aspergillus rugrepi KaHbIK KbI3bUT TYCTI OyTaKTamFan Mutieauiiiep Typinae kepinai (Cyper 3).

KeiiGip OpoHxTap KybBICHI KEHEWTreH, KaObIprachl KalbIHOAFaH, Kulerein KaOBIFpIHIA
JIECKBAaMaTUBTI HEKpO3[bl KaObIHYy Oenriiepi oHE Ycak TIpaHylemanap Ty3uireH. Hekposabik
JETPUTTIH imiHAE BIOBIPaFaH yima dJeMEeHTTepi, JUMQOUUTTEp, TMCEBIO003MHOPHUIIBIED,
mumdoOmacrtap Oalikanapl. BpoHXTHIH KeWOip jkepiHme MecKBaMallMsUIaHFaH SMHUTENHNA TOpIIAIaphl
JKoHEe OpPOHXO0IKTa3usl KepiHici aHbIKTanIpl. COHBIMEH KaTap, OKIe MapeHXUMaChIHIa CapbICyIIbl KOHE
capbicynbl GUOpPHH/I THEBMOHUS KepiHicTepi Jie Tipkeni. Kanra ToiFaH ipi KaHTaMbIpiap KybICBIHIA
CaHBIPayKyJIaKTap MULEIHIIEp] OpHATIACTHI.

Aya KanIIBIKTapbIHBIH KaObIprackl JOMOBIFBIN, iCiHIN KanblHZaraH. KaHTambipiaapsl
TUIEpEeMHUsl KYHiHAE JKOHE OJIapAblH KYBICHIHIA JPUTPOLUTTED, TMCEBIOP03MHOPHUIICD IKOHE
TUMGOIUTTEP OpHAIACKAHBIH aHBIKTaIbIK. KaHTaMbIpiap aifHamacklHaa JOMOBIFY CYWBIFBI JKUHAJIFaH,
ctpoma AoMObIKKaH. COHBIMEH KaTap, aya KallIbIFIHBIH KeWOip 3aKbIMIaIFaH aldMakKTapblHIA
TUMQOIMTTEpAiH, THCTHONUTTEPIH, TMJa3MalblK TOpHIATAPABIH, IICEBIOJ03MHO  (WIICPAIH
UHQUIBTPAIMSICH] aHBIKTAIbI. Aya KaIlIBIKTAPbIHBIH 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 OyHpekTepie mNapeHXuMalapAblH IUCTPO (QUSIIBIK e3repicTepliiy
JaMbIFaHBIH aHBIKTAIBIK. bayblp Topiuanaps! TyHipai AMCTPOUSIIBIK CHUIIaTTa OONIBI: TeNaTOLHUTTEp
KeJieMi YIIFaiiFaH, oJlapAblH sIpOaphl aHbIK KepiHOeiini, IuTomIa3MacslHaa 03MHO(UIBIB TYHIpIIEp
KenTen Ke3mecelni. KeHeiireH cuHycouaTap >KOHE KaHTaMmbIpiap KybICTapblHAa Makpodar Tap,
IaManbl TYpAE JUMQOLUTTEP, CETMEHTENBIeH SAPOJbl JIEMKOLUTTEP JKOHE >KYJIABI3INA IMiLIiHLIL
Topmianap ke3zuecti. OpTaiblK BeHalap KybIChl KEHEHIN KaHFa TOJIFaH.

Byiipextep Oapnblk 3epTTeyneplie MPOTEUHIIK TYHIpal AUCTpodus KaraalbiHIA OOJIBI.
Bylipex TyTikmenepiHiH 3MUTENHH TOpIIATapbl iCIHIeH,KeneMi yIIFaliFaH, OoJap/AblH sIPOJIapbl aHbIK
KepiHOel i, HUToIIa3MaIapblHAa 303MHMEH KbIIbUI TYCKE OOSJIFaH KONTEreH TYHipiep Ke3/AecTi.

Cypert 3 — Acniepremie30eH aybIpFaH Ka3 OKIeCiHiH napaduHIiK KeciHmicl.
ud-ion keimkbu1 peaknuscel. X200, Acriepruiie3 rpaHyeMachl
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Kefibip osnurtenuii Topmamapel 0Oa3anpabl MeMOpaHagaH aXbIpalm TYTIKIIE KyBICHIHAA
OpHaJlacKaH. MYyIIeHIH apaJibIK JOHEKep WINachkl ICIHTeH, KaHTaMbIpiap THUIIEpeMHUs KYHiHIE,
onapJplH alHanackiHga Makpodarrap HIOFbIpiiaHFaH. KaHTaMbIpiiap NIymMarbl KyBICBIHJA IaMaibl
303MHO(HIIBABI TOMOT€HII Macca KUHAJFaH.

XypekTe TepeH NamblFaH THCTOJOTHSIIBIK ©3repicTep aHbIKTanMalbl. bipak, KapIuOMHOIUT
TepOiH KeJICHEH >oHe Y3bIlHa OOHBI OpHaNacKaH >KOJaKTaphl aHBIK KepiHOeidi, KaHTaMbIpiap
TUIIEpPEeMUsl KaFrAalbIHAA, apaliblK AOHEKep yina qoMObIkkaH. Kapnuomuonurrep TyHipii auctpodus
JKaraalbIHAA KoHE O0suTy KaObUIeTTepi TOMEH/IETeH.

KopbIThiHabl. Acnepruiuie30eH ayblpFaH Ka3fapAblH IIIKI MYIIETepiHAe MaTOJIOTHsIIBIK
MOP(DOIOTHSAIIBIK, ©3repicTep TYWIHAEPAiH OMIAKTHI TY31TyIMEH >KoHe 3eHHIH AudQy3apl meryiMeH
CUMAaTTaNAbl. SIFHH, MaTOTEHAl CaHbIpayKyJaKTap €HTeH >KepJe NPOMYKTHUBTI KaOBIHY IPOLIECCHI
JIAMBIII, TpaHyJIeMalapslH Ty3luryiMeH kepinai. Ka3zgapapiy skackiHa Kapail, acriepruiuie3 XiTi jKoHe
CO3BUIMANBI TYPJIEpJE OTeli. ACHepruiuie3re TOH ©3repiCTep JKOFapFbl THIHBIC ally KOJNJIApbIHAA,
OKIele KOHE aya KammblkTapeiHAa kesfecti. Ludd peaktuBiMen OosiFaH mpenapaTTapAarbl
acrepruie3 rpaHyjeManapblHbIH OpTachblHIa CaHBIPAyKYIaK MULCIUIMIIIEP] aHBIKTA b
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PE3IOME

B mpencraBieHHOW cTaThe MPENCTABICHBI  PE3yNbTaThl  HCCIEJOBAaHUS  MATOJIOTO-
AQHATOMHYECKUX, THCTOJIOTHYECKUX M THCTOXUMHYECKHMX HM3MEHEHHWH, B BHYTPEHHHX opraHax 12
rycar 1 mecsaHero Bo3pacta W 8 ryceil 15-mecsgHero Bo3pacTa, 3apaKEHHBIX acleprijie3oM B
€CTECTBEHHBIX YCIIOBHUSX. Y MCCIICIOBAHHBIX I'YCAT OOJIE3Hb MPOTEKala MPEUMYIIECTBEHHO OCTPO, a Y
B3pOCIIBIX NTHI[ — XPOHHYECKH. YCTAHOBJIEHO, YTO Yy BCEX TyCAT, 3apaKEHHBIX aCIEprHiLIe30M,
OTMEYaJIOCh CHIDKCHUE OIUTENEHOCTH, BOCTIAJICHHE B OpraHax JbIXaHUs, NPU3HAKA KOHBIOHKTHBUTA B
rnazax. K koHiyy Oone3Hnm HapymaroTcsi (pyHKIMM OPraHOB IUILIEBAPHTENBHOTO TPAKTa, y TYCST
HaOJIr0aeTCs HOHOC M MaccoBast FTHOEb.

VY B3pocnbIX mTUIl 3a00JieBaHHE MPOSBISUIOCh CHWKEHHEM alllleTHTa W 3aTpyIHEHHBIM
JAbIXaHUEM. HpI/I BCKPBITUM TUIIMYHBIC [JIA aCHEpruiiie3a IaTOJOIrMYCCKUC AaHATOMHYCCKHUE
N3MCHCHUA MPCUMYIIECCTBCHHO PACHOJararoTCsad B JICTKUX, BO3AYXOHOCHBIX MCHIKAX U MOBEPXHOCTIAX
CIIM3UCTBIX O00OJI0YKAaX BBIXOJSIIUX 32 TpEAeibl CTCHOK. YCTaHOBJIEHO, YTO MAaKpOCKOIHYECKHE
TposiBIIeHHs 00JIE3HN BO BHYTPEHHUX OpTraHax HampsMYIO CBsI3aHbI ¢ TeueHreM OonesHu. [Ipu octpom
TedeHUH OOJIe3HH B psALC CIIydaeB MPOLECC MOPaKEHHs BO BHYTPEHHUX opraHax HaOmonaincs 0e3
y3€NKOB, TO €CTh B (OpMax TeMOpparnyeckoil MHEeBMOHHMM C OYaroBBIM OICUYEHEHHEM. A mpu
XPOHMYECKOM TEYECHUH OOJIE3HM B JIETKUX M peOepHOH IUIeBpe TyCAT 00HAPYKUBAIH OKPYTJIIBIE Y3EIKH
JMaMeTpoM 2-3 MM, Pa3MepoM C IMPOCSHOE 3epHO, OEJ0-)KENTOro IBETa, IUIOTHOH KOHCHCTEHIIHH.
B mpenaparax, OKpameHHBIX TeMaTOKCHIMH-203WHOM, HACHTH(OUIMPOBAIM OYark OKPYyrJIod (HOpPMEI
Pa3sHOM BEIMUMHBI U CTPOEHHS, paccesiHHbIE B Jierkux. Ouaru, oOHapyXKeHHBIE B JIETKUX Y HEKOTOPBIX
T'YCST, COCTOSUIM M3 CMEUIAHHOTO CKOIUICHUS JTUM(OLUTOB, PacCestHHBIX Makpo(aroB M IMTAaHTCKHX
KJIETOK, OKPY)KEHHBIX TOHKOI (uOpo3HOI TKaHbIO. B mpemapaTax, okpameHHsix peaktusoM [lndoda,
ru¢sr Aspergillus ObuTn BUIHBI KaK TEMHO-KPACHBIC Pa3BETBICHHbIC MUIICITUH.
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HUTEJI'T ACIIEPTUJIVIE3IHIH ITATOJIOTI'UAJIBIK MOP®OJIOT UACHI
PATHOLOGICAL MORPHOLOGY OF SAKER FALCON ASPERGILLOSIS

AHHOTANUA

YCBHIHBUIBIT OTBIPFAaH JKYMBICTa JKEKEMEHIIIK NUTOMHHK JKaFJaiblHIa aclepriuie30eH
aypIpFaH WTeNTi OamamaHAapbIHBIH IMIKI MyIIenepi MeH YiIrmajnapblHAa IaMbIFaH e3repicTepiAiH
MaToOMOP(OJIOTHUSIIBIK, 3€PTTEY HOTHXKENEpi OepuireH. 3epTTey HbICaHbl peTiHie 2-3 aljIbIK JKaCTaFrbl
8 uTenri enekcernepi KOMAAHBUTFaH. 3epTTey OApPBICHIH/IA KIMHUKAJBIK, TATOJOTHSIIBIK aHATOMHUSIIBIK,
THCTOJIOTUSIIBIK JKOHE THCTOXMMHMSUIBIK 3€pTTEY TAcuiaepi KoymaHbuinbl. Kyc enekcenepinae xyuaey
Oenriyiepl aKplH OaliKaiaabl, Kileredl KaObIKTapbl aHeMHUs KyHiHae. Oiekcenepi MaTOJIOTHSUIBIK
aHATOMUSUTBIK COMBITI 3epTTEy OApBICHIHIA, HETI3T1 63repicTep THIHBIC ATy >KOJIIapbIMEH MYIIeIepiHe
OopHajlacKaH. OKIeci MEH aya KallIbIKTapblHAa aclepruiuie3re TOH JOMalak MiIIiHII TyHiHIgep
aHbIKTaNABl. [paHynemanap opTachiHIa OOJTIMICHICH XoHE OyTaKTalFaH MUICIHIep Ta0bUIIbl. ATl
Oacka TapeHXMMaJlbIK MYIIENep MEH a3blK KOPBITY JKOIJAphIHIA AUCTPOMUSIBIK, KaOBIHY
MPOIIECCTEePl KOHE KaHAHHAJIBIMBIHBIH OY3bUTYbl OalKaiabl. | €MaTOKCHIMH-203UHMEH OOsIFaH
npenaparrapia, HEKpOo3 OIIAaFbIHBIH IIMIiHIE OpTachlHAa >KOHE OHBIH IIeTKi alMakTapbiHIa
OemimyieHTeH, OyTaKTajdFaH CaHBIPAYKYJIaK MUIIENUIIepi OpHANACKaHBIH aHBIKTAABIK. AJ ere ipi
rpaHyJjieMaliapJiblH HEKPO3 OILIAFbIHBIH OPTAChIHJA MUIEIHAICD KOPIHOCW I, bIAbIparaH, ojap TEK
HEKPO3 OIIAFbIHBIH IIIETKI aliMarblHAa FaHa KepiHeni. [paHyinemalaplblH CBIPTKbI aldMarbl
TUMQOLUTTED, TUIA3MAJIBIK TOPIIAIAP JKSHE KAC IOHEKEP YIINa TOPIIaIapbiHBIH HHPUIETPANUSICHIMEH
KOPIIAJIBIN JKaThlp. Hekpo3ablH IIeTKI adMaKTapblHAa SHUTCIHOUATHI, JTUMGPOUITHI KOHE aIbIIl
TOpIIANIAP IbIH HHMUIBTPALUACH OaliKanabl.

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
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
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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.

Tyiiin ce3dep: acnepeunnes, umenzi, namMoONO2UANLIK AHAMOMUS, 2UCMOIO2US, 2UCIOXUMUSL,
aHamHes, acnepuiie30iK Spanyiemanap.

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

Kipicme. Mrenri — onemme KeH TapaiFaH KycTapablH OipiHe caHamambl. bi3mig emme cimemMmi
Taylap MEH OpPMaHChI3 alllbIK JajajapiaH Oacka skepaiH Oipinnme ke3mecenmi [1; 2; 3]. Wrenri,
MamnrpicTay MeH Ycriptre, CapblapKaHbIH KaTaFaH TayJbl ailMakTaphIHIAa Kell Ke3zeceli. Ocipece,
Basnayeuineiy, Epmentaynsid, Keizbputapalineid, Kapkapansiaeid, KekiieraynblH Kust TacTbl, KaJlblH
Kaparainpl Tayjgapbl MTENTIHIH HEri3ri MekeHi Oonbin TaObuIagsl. UTenri — cyHKapTopi3aiiep
OTpsABIHA JKATATHIH ipi JKBIPTKEII Kyc. VTenri KosH, YHPEK, KpIpraybul, Kyp, [T, KeKUTiK, T.0. ycaKk
aH-Kycrapasl anassl. JKuplpMaceHIIb! FackipabH 90-keutnapeHa neviin Kasakcranma 2 — 3 mMbIg Oac
UTENTIHIH ysnaranbel Oenrimi. bipak 1992 skpuiman Oacram, Oyl KycThl Imer enre (acipece, apad
eNyiepiHe) caTy HayKaHBIHBIH K€H €TeK aJdyblHa OailaHBICTBI, UTENTi Oeii-OepeKeTci3 aylaHBIIl, CaHbI
kypt Temenaeni. Conrbl canak Ooipiamia Kazakcranma 100 — 150 xymm kaHa ysmaraH. ANMaThIIaFbl
“Cynkap” OipiKKeH KOCITOPHBIHBIH KYC MUTOMHHUTT MEH AJnMarhl XailyaHarrtap casiOarbIHIa KOJaa
ecipimin, 100-nen aca urenri taburatka xidepiami (1990 — 1995) [4]. Urenrinepaid MUTOMHUKTEPIE
JKOHE casOakTapAa Koijga ecipylepiHe OaimaHpICThl WH(EKIVSUIBIK aypylap Kl TipKeNim Xyp.
NHdeknmsanplk  aypylapAblH IIIiHAE JKHMi Ke3JeceTiHiH Oipi martoreHiai caHplpayKyjlaKTapMeH
KO3JBIPBUIATHIH aCHEPTUILIE3 aypyHI.

Acnieprusnes (mat. - Aspergillosis; iTi jkoHe CO3bLIMabl MUKO3) - THIHBIC aTy MYILICJICpPiHiH
JKOHE Cipiti KaObIKTap bl (PHOPUHACITECH TYHIHI1 3aKbIMIATYBIMEH CHUITATTAIATHIH XKoHE 0achIM TYpJe
KYCTap/IbIH JKoHE CHUpEeK 0acKaja >kaHyapiap TYpJepiHiH HH)EKIUIBIK aypysl 00BN caHamaas! [5].
Acnieprusie30eH azamaapia aybipasi [6].

Acniepruiie3 ayieMjie ©Te KEeH TapairaH aypyniapiabiH Oipi. Ce0eOi, OHBIH KO3IBIPYIIBICHI
acTiepruIiep JKOFapbl TeMIIepaTypara, ajl oJlap/blH KeHOip Typiepi XUMHSIIBIK 3aTTap/blH dcepiHe:
Je3nHPEKIUSIIBIK ~ epITIHAUIEpre, KYKIPT KBIIIKbUIbIHA, (OPMAJMHIe ©Te Te3IMJl  KeJeTiHi
anpIKTanran. Oceiran Oaitmanbictel ASpergillus TybICThIFbIHA JKaTaThIH CaHbIpAYKYJIaKTap TaOHFH
opTajia, acipece TOMBIPAKTHIH YCTIiHT1 OeTiHAe Ke3Jecelli JKoHEe aypyAblH Ui TybIHAayblHA ceOen
6omanst [7; 8; 9].

FrutimMu oieOuertepie, acneprwuie30eH Yii KYCTapbIHbIH IMIHJE: TaybIKTap, YHPEKTEp, Ka3aap,
KYPKE TaybIKTap[blH aybIpFaHbl Typaibl »kaspUraH Maxanaigap Oap [10; 11]. ConbimeH Katap,
300JIOTHSUIBIK OaKTap/a jkoHe KYC MHTOMHUKTEpiHJE epiKci3 Topja yCTalaThH Kabalibl )KOHE CHpEK
Ke37IeCeTiH KyCcTap apachlH/ia, OChI aTalFaH aypy ui Tipkenemdi [12; 13; 14].

Acrnieprusziep jkaHyapJiap aF3achIHBIH 1IIKi OPTAaChIH/A TIPLIUTIK €Te anajibl )KHe oJjlap ar3ara
TOKCHHJIIK, POTEOJUTTIK JKOHE aHTHOTPOITHIK 3CEP €TETIH KacueTTepi OalKasFaH.

Keiibip nmepekrep OoiibiHIna, aybipraH KycrapabsiH 100% emimre yimbIpaiinel. Operre,
acriepruuiesre oajganasiaap eTe ce3iMTal KeJleTiHi ronenaeHrex [15].

Kycrap apaceiana acneprmieszi 6aceiM Typae A. Fumigatus kosmsipazsr [16; 17; 18].

AcnepruyuiepiH KenTereH Typiepi canpodurrep, Oipak ojapiblH KeHOip Typiepi agamuap
MEH JKaHyapijapra narorenai ekeHi nonennenreH [19;20]. Canplpaykyslak criopajiapbl THIHBIC aly
JKOJIIaphl apKbUIbI CHIIl, KOMEKEU IIH, OPOHXTAPAbIH OKIICHIH JKOHE aya KaIllIbIKTapbIHBIH KiJIerew
KaObIKTappl O€TiHE IIerinm KaObIHY IPOLECCIH Tyablpajbl. OpMEH Kapail, ojiap YJINaHbIH TepeH

113


https://kk.wikipedia.org/wiki/%D0%A1%D2%B1%D2%A3%D2%9B%D0%B0%D1%80
https://kk.wikipedia.org/wiki/%D2%9A%D2%B1%D1%81

Berepurapus F. bl/IbIMAaPbl

KabaTTapelHa eHINl KeOeHim TyHiHaep Ty3eWmi. ['MCTONOTMANBIK TyHiHAEp HEKPO3 OIIAFbIHBIH,
KYpaMbIHIa ajbIll TOpIIAjdapbl Oap IJKEPrUTiKTI Topuiajgap WHQMUIBTPAUACHHBIH TY3UTyiMEH
cunartanansl. COHBIMEH KaTap, CaHBIpayKyJIaK CHOpajapbl KaH apKbUIbl aF3aHbIH — OapIibK
aiiMaKTapbIHa Tapal, OpTYpIi YINanap MeH MyIiejepre meryi Mymkiu [21; 22].

Acnieprunie30eH aypIlpFaH KyCTapbplH KIMHAKAIBIK Oenrinepi, 6acka na aypy jap TypiepiHe
ykcac keneni. OcpiFan OalIaHBICTHI acTIePTHILIE30eH aybIpFaH KYCTapAblH KIMHHUKAIBIK Oenrijepine
Kapam HakThl JHarHo3 KO MYMKiH emec. Kyc mapyambuibIKTapblHIa Malgspirepiepi ayblpraH
HEMece OJIeH KYCTapAbl MIHAETTI TYp/€ TNAaTOJNOTHSIBIK aHATOMUSUIBIK COMBIN 3€pTTEyl Kepek.
[TaTonmorusANbIK aHATOMUSUIBIK 3€PTTEY CayaTThl OPBIHAAIFaH JKaraaima, aypyra Ooipkam Hemece
HaKTbl UAarHo3 Koibuianel. HoTwkecinme, mangopirepiepiHe acmepruuiesre Kapchbl THIMII eMIiK
YKOHE aJIJIbIH ATy IIapaapbiH JKYpPri3yre MyMKiHIiK Oepemni [23; 24; 25].

ATBIC X9HE JKaKbIH LIET €J1 FhIIBIMU XyPHAIJapbIHIA, UTEr1 acIepriuiuIe3iHiH NaTOIOT HSJIBIK
MOPQOIOTHACH TYPaJbl IEpPEKTEP KOKTHIH KACHI.

JKyMmBICTBIH  MakcaThl: acmeprmwuie30eH  ayplpFaH  MTENTiHIH  IKI  MYIIenepiHgeri
MATOJIOTHSUTBIK, MOP(OJIOTHSIIBIK ©3TePiCTEePiH 3epTTey.

3epTTey MaTepuansl MeH Tacingepi. Fouibivu 3eprrey xymbictapel 2019-2022 xpuinapsr
Kazak yiTTBIK arpapiiblK 3epTT€y YHHBEPCUTETiHIH «BHONOTHANBIK Kayinci3mik» KadeapachiHBIH
CEKIMSUTBIK OONIMeCiHIe OpBIHAANIBL. 3epTTey HBICAHAAPHI PETiHAe, AJIMAaThl KaJlaChl MaHBIH/IAFbI
UTENri ecipy NWUTOMHHTIHIE aclepruuie30eH ayblpraH 2-3  ailiiblK  KacTarbl — aybIpFaH
8 OamamaHmapablH iMKi MyIIenepi KOJIaHBUIABL. 3epTTey OapbhIChIHAA KIMHUKAIBIK, MaTOIOTHSUTBIK
AQHATOMHSIIBIK, THCTOJIOTHSUIBIK JKOHE THCTOXHUMUSUIBIK 3€PTTEy TICUIAepl KOJIAHBUILABL. AypYAbIH
KIIMHKAIBIK KOpiHy OCNTiIepiH >KUHAIFaH aHaMHE3[IH JACPEKTepi Taujgay HEri3iHAC aHBIKTaJbIK.
['MCTONOTHSIIBIK KOHE THCTOXUMISUIBIK 3epTTEyJepre: OKIe, aya KallIbIKTapbl, 0ayblp, KeKOaysIp,
Kypek, Oyiipexrep, 0e3i KapblH kKoHe imekTep Kecekmenepi anpiHAbl. Omap 10%-Oeifrapanranran
(dbopMaNMHHIH Cygarbl epiTiH gicige Oekituimi. ComaH COH, CHUPTTEPIAE CYCHI3AaHIBIPBLIBII,
napaduaMeH HBIFRI3HANBL. JKyKa mapaduH TiniMaepid xapTeutaid aBToMaTTasasipeiran HEOTION
ERM 3100 (ABcrpamusi) MUKPOTOMBI apKBUIBI ajblll, OJIapAbl TeMAaTOKCHIIMH-303WH, Ban-Im30H
TocinaepiMeH OosdabIK. AJ caHbIpayKylak TapAsl aHbikTay yinid, 0i3 Iludd-iiox KeImkbui-
PEaKIMSICHIH KOJIIAH/BIK.

3epTTEey HITHIKeIepi MeH TaJdKbLIayJap. AmMarbl Kalackl MaHBIHA JKaKblH — OpHAJIACKaH,
apHaiibl YUBIMIACTHIPBUIFAH MTENT1 MUTOMHHTIHIE 2-3 alijIbIK JKacTaFbl UTENTri OanamaHiapbl MeH
epecek UTeNTiIepAiH eMiMi TipkenareH 001aThiH. bapibIk xaraina, Kyc eeKkcenepiHe Kallbl XKYAey
JKOHE KUTerein KaOBIKTapIblH aHEMUSCH aHBIKTAIABI. OleKceNnep/i MaTONOTHSIIBIK aHATOMHMSIIBIK
COWBII 3epTTey OapbICHIH/A, HETI3T ©3repicTep THIHBIC ATy JKOJIAPBIMEH MYIIENEpiHAe OpHAIACKAHBI
OaifKaypl. AHBIKTAIIFAaH MaKpPOCKOMISUIBIK ©3repicTep OapiblK Kardaiga Oip THNTI curatta OOJbIT
KOpiHAiI AypY XKiTi )KOHE CO3BUIMAIIBI TYPJIEp/ie OTKCHIH aHBIKTAIBIK.

Aypy XKiTi )KypreHje, *KYTKbIHIIAK, KEHIpJCeK *oHE ipi OOHXTap Kijerein KaOBIKTapbIHBIH
ICIHTeHIH XOHE MIaMaibl KbI3apFaHbIH AHBIKTAJIBIK. OKIE JKaNIbl XKiTI TUMEpeMus KYWiHIe, SFHU
OKIICHIH KoJieMi YIFaifaH, IIETKI KbIpJapbl JOFalJIaHFaH, KbI3bLUI-KOHBIP TYCTi, KOHCHCTSHIIMSICHI
allbIFaH KaMblp CHSIKTBI, TITIN KaparaHaa TUTIK OeTiHeH KOMipIIiKTEeHI'eH KBI3FBUIT TYCTI CYHBIK
Oeminni. CoHBIMEH KaTap, apeHXrMa OETiHJe KoHe OHBIH TepPeH KaOaThiHAa OipHeIIe oHe opTypai
KeJIeMli JoMajiak MIIHgI aKkmeul-cyp Tycti Tyiiagep ambikrangel (Cyper 1). Sruum, ekmene
3aKbIMJIAHY OIIAKTBI TYPJIE KOPIH/II.

Kekipek jxoHe Kypcak TYCHIHAA OpHAJAaCKaH aya KaIIIBIKTAPBIHBIH KAaJbINTHl MOJIipJIiri
YKOMEBUIFaH, KOMECKUICHTEH YKOHE IIaMaIbl iICIHreHi OalKaIIbI.

Acniepruiie3 CO3bUIMAalbl TYpJle OTKEeHJe, MYIICHIH IUIEBPachl acThIHJA CapFBINI TYCTI,
KOHCHUCTCHLMSCHl HBIFBI3JAY, SPTYPJi KeJieMJi, €H YCaFrblHbIH KeJieMi Tapbl ASHIHAEH, ai ipijepi
Oypmak keneminjei Oonmel. Kelibip TtyiiHgep Oip-OipiMeH KOCBHUIBIIT KOHIJIOMEPATTap TY3IeH.
Orapapl TBIIIAKIICH TUTIN KaparaHaa, cy30ere yKcaraH akiibul TYCTI OIpKesKi Macca OOJIbIN KOPIHII.
Ipi rpanynema napabiH CHIPTHI AOHEKEP YIaMeH KalTajlFaH jKoHe oJlap HBIFbI3/1ay KeJreH.
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Cypet 1 — Acnieprusuie30eH aybIpraH UTENTi Oanamnanbl. OKIe TapeHXUMAaChIHBIH OCTiH/IE KOHE TePEeH

KabaTbIH/a aKIIbUT-CYpP TYCTI TYHiHIEp TY3iIreH

am
"S\.

‘

-

Cypert 2 — Acniepreuie30eH aybIpraH UTENr] OallanaHbIHBIH OaybIpbL.
[Mapenxumansik quctTpodus KyiiHie

Al aya KaIllIBIKTapBIHBIH 9cipece, KOKIpeK, KYpcak CUPEK XKaFaiia KpaHuallb Jbl IOPCallbIbl
OemiKTepiH/e, ONapABIH MOJIIPIIri KOUBUIFaH, KaObIprachl KaJblHIaFaH, KOMECKIJIEHTeH, OJapAblH
OeTiHJe aKUIBUI-CYP TYCTI JKaWbUIBIN IIOK KEH 3€H CaHbIpay KyJIaFrbl JKOHE JKEKEJereH JIoMajiak
MINIH]I, YCaK KeJIeM/Il, aKIIbLI-Caphl TYCTI TYHIHAEP JIe Ke3IECTi.

ConbIMeH KaTap, 0acka mapeHXUMaJbIK MYLIeJepAe AUCTPOPUSIIBIK KoHe KaObIHYy Oenrinepi
OalKas bl

JKypek comakina mMminmiHmi, KejeMi Mamaiibl YIFaiaH, KapblHIIaJapbl KeHelreH. Ilepukapn
BUIFAJIBl, TEric, KybICBIHIA MeJgipiey TycTi 3-4mil CYHBIK JKMHaJFaH. MHUOKapa >KyMmcakray
KOHCHUCTECHLUSIIBI KOHE CYPFBUIT-KOHBIP TYCTi, KaOBIPFachl )KyKapraH, TUTIK O€TiHIH TaJIIBIKTBI CYpeTi
skoburad. JKYPeKTiH OH KapbIHIIAChl MEH COJI KapbIHIIACHIHBIH KaThiHachl 1:5. DHIOKapja Teric,
JKBUITBIP JKOHE aKIIBUI-CYPFBUIT TYCTI.
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Byiipextep exmeHiH apTKpl OeJjiriHe >KakblH XEpjAe, OMBIPTKAHBIH €Ki JKaFrblHAa Oekce
KyBICBIHBIH TEPEHIHJEC OpHAJTAaCKaH >KOHE OJlap AaJIBIHFBI, OPTAHFBl JKOHE AapTKbl YJIKCH KYII
OemikTepneH KypanraH. Omap OipKenki eMec CYPFBUIT KOHBIP TYCKe OOsUIFaH, KOHCHCTCHITHSICHI
JKYMCaKTay, Karcyjlachkl OHal anblHabl, KycTap Oyiperinae acraymia OonMaibl, COHABIKTaH OJNap.bl
TUITeHIe KYPBUTBIMBI O1pKENKi OOJIBIT KOPiH/Ii.

Baysipapiy keneMi mamainsl YiIFaiiFaH, OHBIH IIETKI KBIpJIAphl JOFAJaHFaH, Tycl OipKeki
OosiIMaraH, SKalIlbl KbI3BUI-KOHBIP TYC asAChIHAA CYPFBUIT KOHBIPp TYCTI JKepjep Ke3re imiremi.
My1ieHiH KOHCUCTEHIMACH! )KYMCaKTay, 1IIKi OeJeKIIeNiK CypeTi aHbIK eMec. OT KaObl KOO YKachLi-
KOK TYCTi ©TKE Iamabl TOJFaH, KiIeTei KaObIFbl aKmbUI-CYPFRIIT TYCTi KenreH (Cyper 2). OTTiH
aFpITl KeTyl Oy3bUIMaraH.

Bes3ni kapelH ypHIBIK MiIIiHAI, KybICHI KEHEHWTeH TYTIK TypiHge OepinreH. OHBIH Kinrenmi
KaOBIFBIHBIH O€TiHJIe KOHYC TOpi3Zl KemTereH OypTikTep opHajmackaH. MyYIIeHIH Kilereini KaObIFbl
ICIHTeH 9HE OJI KJIBIH MOJIIipIiey KellTeH KuTereisi MaccaMeH >KaObUTFaH.

Al KoHE TOK IIIEKTep Karapiibl KaObIHFaH, IMICKTIH KiJIEreiai KaObIFbl iCIHICH, KbI3apFaH,
HYKTEJNi KaHTaJlaFaH oHE KaJIbIH KiJereisi MaccaMeH >KaOblUTFaH.

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

Oxnene opTYpJli KeJeMi >KoHEe OpTaHFbl OeJiri HeKpo3JaiFaH KemrTereH Oip-OipiHe ykcac
rpaHyJeManblK KYpbUIBIMIAp OpHajacKaH. ['paHyiaemanmapAblH OPTachl KYPBUIBIMCHI3 HEKPO3JIBIK
MaccalaH KypairaH. | eMaTOKCHIMH-203MHMEH OOsUTFaH IMpenaparTapia, HEKpo3 OLIAFBIHBIH iNTiHIe
OpTachlHIA JKOHE OHBIH IIETKI aiMaKTapblHAa OeiMIEHIeH, OyTaKTajlfaH CaHbIpayKyJIaK
MHLEIUIIep] OpHANACKAHBIH AaHBIKTAABIK. AJ ©Te ipi TrpaHyleMalapIblH HEKpPO3 OIIaFbIHBIH
OpTachIHAA MHLIETHIIEp KopiHOeH i, bIABIpaFaH, oJlap TeK HEKPO3 OIIAFBIHBIH MIETKI aiiMarbIHIa FaHa
kepineni (Cypet 3). Iudd-itoa KIIKBUT-peaKIusIcbMeH Mutieauiiaep ['paHyneManapasiH ChIPTKBI
aiimMarel TUMQOIUTTEp, IUIa3MajblK TopLIajap >KOHE JKac JOHEKep YiIna ToplIaJapblHBIH
UHQUIBTPAIMACHIMEH KOPIIAJBIT JKaThlp. HeKkpo3mplH MIeTKI aiMakTapblHAA »SIHTE JHOWITHI,
TUM(OUITHI KOHE ANBIN TOPIIAIAPLIH HHOMIBTPALHACH OaiKamabl.

XKypek eT yinacelHbIH KapIUOMHOLUTTEPIHAC aHBIK JaMbIFaH TYHipii AucTpo ¢ust KepiHici
Oaiikangel. Oxap TeMaTOKCWIMH-303WHMEH Oipkenki OosuiMaraH, KeiOipeynepi ICIHTeH JKoHe
KOJIJIEHEeH JKOJIaKTaphl aHBIK KepiHOeW . Saponap caHb! azaitran. HTepCTHIHSIIBIK YiTITa TOMOBIKKAH
JKOHE OHJIaFbl KAHTaMbIpJIap JUCTO HUS KYHiHAE OOJIbI.

baysipia 1uCTpoQHSIIBIK jKoHE KaOBIHY MPOLIECCTEPiHIH JaMbIFaHBIH aHBIK TaJbIK. baybIpabIH
OpTaJIBIK KoHE OeJIeKIIe apajblK BEeHAJBIK KaHTaMbIpiap KaHFa TOJBIN KeHelreH. CHHycouaTap MeH
OeJekie apajblK JOHEKep yinanapia JOMOBIFY CYWBIFBI >KMHaNFaH. KaHTamblpiap alfHamachHIa
TOpIIANap/IbIH, dcipece 0ackiM Typae TUMQOUITH TOpIIANAP/IBIH MIOFBIpIaHybl Oalikanasl. Kenreren
TeNaToIUTTEP TYHIPI TUCTPOPUACH KYHiH e OONIBI.

Gy

Cypert 3 — Acniepruiuie30eH ayblpFraH COKO0JI-0aj100aH eKIeciHiH napahuHIiK KeCiHIiCl.
Oxneneri aciepruiuies rpanynemanapsl. I'emarokcunna-303uH. X 200
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ByiipekTepae kaH aifHanbIMBI OY3bUTYHI KOHE TAPECHXUMAIBIK AUCTPOPHSIBIK MPOLECCTEPAbIH
JaMBIFaHbl Oaiikanael. MymIeHiH OapibIK KaHTaMbIpJIaphl KaHFa TOJBIT apHAchl KeHelreH. OnapapH
SHAOTENWH Topmanapsl icinreH. Keiibip xaHTa MbIpmap aiHamachlHIA JKoHE OyHpek TyTiKmienepi
apacelHaa JUMGOMATH TOpIIa JapAblH KeOeroi aHbIKTanabl. Bylipek TyTiKmienepiHiH snuTenuit
Topmiamapel Oip IIama iCiHTeH, OHAArbl SApPONIAp CaHbl a3aiffaH J>KOHE TYTIKIIENepAiH KyBICHI
TapBUIFaH.

Cypert 4 — Acnepruiie30€eH ayblpFaH COKOI-0a7100aH eKIeciHid napapuHIiK KeCiHIici.
BpoHX KyBICBIHIAFBI acniepruiuies rpanyinemManapsl. ['emarokcnmma-303uH. X 200

Keiibip xepmepme, TYTIKIIENEPAiH OIHTENWH  TOpIIATaphl JecKBaMalusl JIaHFaH.
KanTtampipiap nrymarsIHbIH boyMeHOB Karncymanapbl KybICBIHAA CAPBICYIIbI CYHBIK KUHAJIFaH.

A imexk kaTapibl KaObIHFaH, KeHOIp jkepiieple, OHBIH SIUTEIUN KaOBIHABICH 0a3aibbl
MeMOpaHa/laH aXbIparaH J>KOHE OJ ilmeKk OypiepiHiH YCTiHr OeTiHxe OpHaJacKaH. ONMUTEIUiH
»aOBIHABICHIHAA OOKa Topi3Al ToplIaigap caHbl keOeireH. liiek KaHTaMbIpiaphbl KEHINl KaHFa TOJFaH,
inrek Oypiepi capbICyIIbl TOPIIAIbBI SKCCYAAaTIICH HHGUIbTPALUsAIAHFaH.

Kopsiteinabl. CoOHBIMEH, KYPri3iireH FBUIBIMUA 3epTTEYJep/iH HOTHXKenepi OoWbIHIIA
ayblpfaH WTENTUIEpAiH 1IIKI MyYLIeJepiHAe acmepruwuiesre TOH KEWeHIl MaTOJOTHSIIBIK
MOPGOJIOTHUSIIBIK ©3repicTep aHbIKTalIAbl. ACIEpruiuie3re TOH e3repicTep 0achlM TYpAe THIHBIC ATy
JKOJIZIAphIHAA TipKeaai. OKme MeH aya KalllbIKTapbhlHIa JOMallak IilNHaI jKoHe Oenruni Oip
THCTOJIOTHSIIBIK  KYPBUTBIMABI TpaHyliemalap aHbIKTalAbl. ['paHylemanap OpTachbiHIAFrkl HEKPO3
opTacbiHIa OeiMaeHreH >XoHe OyTakTairaH MuULenuiiep TaOpuinbl. An 0acka MapeHXMMAbIK
MyILIeJlep MEH a3blKk KOPBITY JKOJJAapblHAa JAUCTPO(USIIBIK, KaOBbIHY TpoLeccTepi KoHE
KaHaWHAJIBIMBIHBIH OY3bUTYBI OaiKaJi bl
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PE3IOME

B paGote mpencraBiieHsl pe3ysbTaThl HaTOMOP(OIOTHYECKOr0 MCCIECAOBAHNS, PA3BUBAIOILICHCS
BO BHYTPEHHHMX OpraHax M TKaHSIX y COKOJI 0ajo0aHOB, 3apaXEHHBIX ACHEPruIe30M, B YaCTHOM
nuToMHUKE. OOBEKTOM HCCIIeIOBAHUS SIBUIMCH 8 TPYMOB COKOM 0ajo0aHOB B BO3pAcTe OT ABYX IO TPEX
MecsieB. B Xome  uMcclemoBaHMS  HCHOB30BAINCH — KIMHUYECKHE, —I1ATOJIOr0AaHATOMUYECKUE,
THCTOJIOTMYECKUE M TMCTOXMMHUYECKHE METOABI McCiefoBaHus. TYIIKM NTUI UMEIOT SIBHbIE NPHU3HAKU
WCTOILCHUS, HAapy)KHbIe CIM3UCTBIE OOOJOYKM HAXOAATCS B aHEMHUYHOM cocTosHuW. [lpum
MIaTOJIOTOAHATOMUYECKOM HCCIIEZ0OBAHUM TPYTIOB OCHOBHBIE HW3MEHEHHUS JIOKAIM3YIOTCS B OpraHax
JbIXaTeNbHBIX MyTeW. B Jerkux M BO3MYXOHOCHBIX MELIKaX OOHAPY>KEHBI Y3€JKH OKPYIJIOH (OpMBI,
XapakTepHble JJi acmepruiuie3a. B 1eHTpe rpaHyineM OOHApY>KEHBbI JEISIIMEcs] U pa3BeTBICHHBIC
MHULETMH. B JApyrux mnapeHXUMAaTo3HBIX OpraHax ¢ MHUIICBApUTEILHOM TpaKTe HaOIONAICh
JUCTpOUYECKHe, BOCIAJIMTEIbHBIE IPOLECCHl, HapylleHue KpoBooOpameHus. Ha mpemnaparax,
OKpAIIECHHBIX TEeMaTOKCHJIMH-303UHOM, Mbl OOHApYy)XWIH, YTO B LEHTPE ouyara HEKpo3a U B €ro
nepuepryIecKuX OT/IeNax Pacroiaraiich Pa3BeTBICHHBIC MULIEITH TPHOOB. A B cepelliHe o4yara HeKpo3a
OYEHb KPYITHbIE TPaHyJIeMbl, MULETNS HE BUIHO, OH PA3JIOKEH, BUAHBI TOJBKO B neprdepuueckoil 30He
Hekpo3a. Hapy)kHast 30Ha rpaHysieM OKpy)keHa HHpUIbTpauueil U3 IMMQOLUTOB, MITa3MaTHIECKUX KIETOK
U MOJOJBIX KIETOK COCAMHHUTENHHON TKaHW. B mepudepuuecknx yuyacTkax HeKpo3a HabIrogaercs
SMUTENMOUTHAS, TUM(MOUTHASL U TUTAHTOKIICTOYHAS HH(PHIETPALIHSL.
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OPT'AHU3M KAFJAMBI MEH )KEKE AF3AJIAPBIHBIH ®YHKLIIMOHAJIBIK
KbI3BMETIH BAFAJIAY YIIIH CAYBbIH CUBIPJIAP KAHBIHBIH BUOXUMMUSLIBIK
KOPCETKIIITEPIH TAJIIAY
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 Ka3aKTbIH aK0ac TYKbIMIBICAYbIH CHUbBIPJIAap KaHbBIHBIH
OMOXMMUSITBIK KOPCETKIIITEPIH 3ePTTEY HOTIKENEepi OepiireH.

Ochbl Ke3eHIe cayblH CHBIpIapa allbl akybl3, ¢ocdop, TeMip, TIH0K03a, MOUYEBUHA KOHE
ACT  (acmapraramuHoTpancdepaza) KypamMblHA  KaTBICTBI ~ HOPMATHBTIK  OMOXWMUSIIBIK
KOPCETKIITEePAiH aybITKybl Oap €KeHl aHBIKTANABL.3epTTeNN OTHIPFaH KaH Ccapbicy YIATUIEpiHIe
JKaNMbl KalbliMid MeEH OeiopraHukanblk (ochopabiH apakateiHackl 3,1-4 mmonb/n  (HaypbI3za
3,1 mMounb/n, coyip MeH Mambipaa 3,4 MMONIB/J, MaychkiMaa4 MMOJIB/JI) apaibIFbIHIA EKeHi
aubpIKTanabl. Koo punmentrin 3,0 MMOB/1T jkoHE OflaH KOFaphl KeTepinyi Hemece 1,5 MMoib/m sxoHe
OllaH TOMEH a3arobl KalbLuii-(ocop arMacyblHBIH MAaTOJOTHACHIH Kepceredi.CayblH CHUBIpIapIblH
3eprrenred KaH capbicybigna AJIT xxone ACT KaThIHACBIHBIH TOMEHJEyi Oaiikananel, Oy Oaybip
aypyblH HeMece OHBIH 3aT aliMacy ©HIMJIEPiIMEH, COHBIH IIIH/IE aMMHAKIICH yIaHYbIH KepceTemi. Al
ACT (acmapratamuHOTpaHC(eEpa3a) KOpCeTKIIITEepiHiH TeMeHAeyl opranm3mae B mopyMmeHnepiHiH,
aTan aiTkaHaa B6 kericmeymrinmirin  kepceremi. CayblH CUBIpIapAblH KaH OHOXHMUSICHIH
CaJIBICTBIPMANBl Tajlay apKbUIBICHBIP aF3aChIHBIH (DYHKIIMOHAJIBIK JKaFJaiiblH aii cailblH OakpLiay
JUarHO3[bl YaKbITBUIBI JKYPri3yre >KOHE COFaH COMKEC TOJBIK JKOHE TEHIrepiMIi a3bIKTaHABIPYIbI
KaMTaMachl3 eTeTiHiH KepceTTi.JKypriziireH 3eprreynep aypydbl alfblH ainy »JKoHE CayblH
CUBIPJIApABIH CYT OHIMAUIITIH apTTBIPy YIIiH a3bIKTaplbl IOpYMEHAi-MHUHEpaAbl KoclanapMeH
MIHIETTI TYpAE TEHrepiMAeyIiH KaKETTUIITiH nanenneiai. Kolburan MakcaTTapra JKeTy YIIiH eMJIiK
JKOHE TPO(PHUIAKTUKANBIK ocepi Oap TaOWFM TEKTi jkKaHAa OWOAKTHUBTI MEHEPAIIBl KOCIaIapibl
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 / I, 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,
Mouesuna, ciamini ¢ocamasza, acnapmamamunompancghepasa, 0apymeHoi — MuHepanobl KOCHauap,
KaH capbulcybl.

Key words: 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€pTTEY €H MAaHbBI3Ibl JWATHOCTHUKAIBIK oIicTephiH Oipi
OoubIn TaOBUTAMBI. AF3a1aFel KaH TY3YIII MYIIENEp opTYPII (PU3HONIOTHSIIBIK, dCIpEce MaTOMOTHSIIBIK
aceprepre eTe Ce3iMTall, COHIBIKTaH KaH TalJaybIHBIH KOPBITHIHABICH OCHI dcepiepAiH Ho31K KepiHici
Oonbim TaObLIAABI. Aypyliap Ke3iHAE ar3ana OoJIaThIH e3repicTep KeOiHece KIMHHKAIBIK TYpIe
KepiHOeH 1.

JKorapsl cyT eHIMIUTITIaF3a1aFbl 3aT aIMacy MPOLECTEPIHE YIKEH 63repicTep TyIbIPhIT KaHa
KoiiMali, COHBIMEH KaTap TOJBIKKAHIbl a3bIKTAHIBIPYIbl YHBIMIOACTHIPYABI, >KaHyapiapAbl KyTill-
Oarynbl )KOHE 3aT alMacyJarble3repicTep/li epTe NUarHOCTHKaNay/ el Tajnanereni. CyT eHIMIUTIrHIH
TOMEHJIEyIMEH HeMece Koe0er0 KbhI3METiHIH OY3BUTYBl CHSKTHI aypyJlapIslHXKOFapbUiay —Kaylri
OaprxaHyapiapsl HeMece TaOBIHAApAbl €pTe aHBIKTayAbl JKETIAipy TaOBIH [IEHCAYJIBIFBIH CaKTay
OarapramMaiapbIHbIH MaHbI3/Ibl Kypamaac Oediri 0osbin Tadbutanst [1].

3ar anmacymeH OalJIaHBICTHI aypynap, 9MeTTe, CYT OHAIpyMeH Oipre >koHe TaObIH CcaHbBIHA
Kapaii apragel. bynm dakropmap MyMKiHAITIHIIE METaOONUKAIBIK aypylapAbl MYKHSAT CaHIIBIK
OaxpUIay Bl KOJIJIAHYIBI KOJIIANIbI[2].

OTneni Ke3eHjie JNCHCAYJbIK TICH OHIMIUNIKTI cakTam Kaldy - CYTTi TaOblH VIIIH €H YJKCH
KUBIHABIKTapAsIH Oipi. CayslH CHBIpIapAarbl aypyiapAblH mamameH 75%-bI ofeTTe TeereHHeH
Keiinri OipinmIi alifa mama 6omaasr [3].

Conpaii-ak MayChIMJBIK JKOHE TOJJIETCHHEH KEWiHri Mep3iMre OailJlaHBICTBI CaybIH
CHBIPJIAPIbIH KaHbIHA OMOXHMHUSIIBIK 3€PTTEYIIep KYPri3y eTe Mausi3abl [4,5].

Cublpnapaarsl 3aT anMacy NaTOJNOTHANIAphI, OACTTe €Ki Ke3eHAe AaMuibl. bipiHmrici -
CYOKITMHUKAIBIK (KaCBIPBIH) - METAOOIN3MHIH JKETKUTIKCI3IIrT HeMece TeHrepiMci3airi Typinae, 6ipax
eIl KIMHUKAIBIK KepiHicTepci3 xypeni.KaHHBIH, CYTTIH *oHE HECEeNTiH OMOXHMHSUIIBIK 3epTTEyIepi
OolbIHINIA FaHA JUarHO3 KoWbuiaapl. EKiHIIICI — KIMHUKAIBIK Ke3eH. KaHHBIH, HECEeNTiH XKoHE CYTTIH
OMOXUMMUSUTBIK KOPCETKIIITEPiHIH TEPEH 03repyiMEeH OTETIH 3aT alIMacy aypyJiapblHa TOH JKAIbI XKOHE
apHaWBICUHIPOMIAP/IBIH 00JTybIMEH KopiHesi [6].

Ipi xkapa Mangars! 3aT anMacy OY3BUTYBIHBIH KOMIILUTITiHIH epeKIIeNiri oJIap IbIH XKaChIPEIH 6Ty
arbIMbl  0OJBIT TaObUIambl. AypynbslH OacTankbl Ke3eHiHAE jkaHyapijapAa aypyIblH KIMHUKAIBIK
Oenrinepi Oaiikanmanapl. by ke3eHe quarHo3 Ko eTe KUbIH, Oipak aypy COHBIH ©3iHJe OHIMITIKTI
TOMEHJIETIN, JKEMIIONTIH CIHIMAUIITIH HamapiaTell, TOJIETIMTIKKe, TYbUIFaHFa JEHIHTI JKOoHE
TOIJIETeHHEH KEeHiHTi JaMyblHa Tepic ocep eTiN, YIKeH SKOHOMHUKAIBIK 3UsSH Kenripemi.bym Typi
KONTereH aHyapijapja Ke3lecedl >KOHE O ayblp KIMHUKAJbIK Oenrinepi Oap ¢dopmara oHait
aypIca/ibl. OHIIPICTIK TEXHOJIOTHS KaFdalbIHNA JKaHyapIapAblH JEHCAYJBIFBIH OeJceHai Oakpuiay
KaxeT.byn aypyJplH TEK KIMHUKAIBIK TYpPJIEPIH FaHAa €MeC, COHbIMEH Karap aypylIblH OacTamkbl
Ke3CHIHJIe CYOKJIIMHUKAIBIK ©3repicTep/li JUarHOCTUKAIAy/bl, OChl ©3repPICTEPIH STHOJIOTHICHIH
aHBIKTAyAbl, THIMAI IIapanapabl KaObUIAayzbl, OIPIHINI KE3eKTe KIMHUKAJBIK TEKCEPY Ke3iHe
KOJDKETIM/II 3aMaHayH Mpo(UITaKTHKAHBI JKOHE JKYHeIT TepanusHbl )Kyprisyai oiamipeni [7-9].

Kan Tanaaybl )achIpbIH MPOIECTEPI )KOHE TYBIHAAUTBIH aCKBIHYJIAP/IbI AHBIKTAYFA, KYKIAIIbI
JKOHE JKYKMAJbl €Mec CHIATTaFbl yKcac aypyJapbl aXbIpaTyFa, ar3aHbIHXKai-KYHiH >KOHE >KeKe
Mymenepai (yHKIMOHANIBIK OCJNCEeHAUNTiH Oaranayra, eMmIey[iH THIMIUIriH OaKpulayFa >KoHE
THICTI Ty3eTysep eHrizyre koemekrecesi [10].

KaHHBIH CaHABIK JKOHE CalaJIblK KOPCETKIITepi OOMNBIHINA KIMHHKAIBIK JEPEKTePMEH
yiineciMae IOBIFY TEri  OpTYpil  aHeMusiFa, JIeHKO3Fa, KAHHBIH MapasuTTiK  aypyJiapblHa
muddhepeHnranbl TMarao3 Kowra 00anbl. OpuHe, OHOXUMIBUIBIK KOPCETKIMTEPAiH WHTOKCUKAIIUS
Ke3iHge Oenrini Oip MoOHTe We CKeHIH, COHBIMEH KaTap a3blKTaHy JCHTCHIH XOHE 3aT ajMacy
MPOIIECTEPIl KOOIPEK KOPCETETIHIH aTal 6TKCH KOH.

Knuaukaneik  toxipuOene KaHHBIH — (PU3UKO-OMOXMMHSIUIBIK — JKOHE  MOP(HOIIOTHSIIBIK
Tangaynapbl kui OipikTipijeni, ojap (U3MOIOTHSIBIK AyBITKYNaplbl (TYKBIMBI, >KBIHBICBHI, AaChI,
(bu3MKaIBIK OCJICEHAUIIT, JKeMIOI KaObUIIaybl, OHIMILIIK KOPCETKILITEPi, KYTI-0ary jKoHE MEKEH
€Ty KaFJailiapbl) €CKepe OTBIPBIN, >KaHyapiapIblH OapibIK TypJiepl VIIH TIeMaTOIOTHSUIBIK
KOPCETKIILTEPMEH CaNIBICTBIPbIIA/IBL.

CUBIpIIBIH CYT OHIMIIIITIHIH T'€HETHKAIBIK OJIEYEeTiH JKy3ere achlpyra Kelepri KeJTipeTiH
HeTi3ri pakTopiapbiH Oipi 3aT aTMacybIHBIH OY3bUTYBI OOJIBITT TAOBLIAJIEI.

Bysbuty  cammapbl  kaHyapJapIbIHXKEIIHCAyMEH aypyIIaHABIFBIHBIH  JKOFaphUIAybIHAH,
OHIMJILTIKTIH TOMEHACYIHEH, TOJCP/IIH aypyFra >KHi LIAJJIBIFBII KOHE OJapiblH epTe *KacTa eyiHiH
KHIJICYIHEeH, CHBIPJIAP/bl OHIMJII TalJalaHy Mep3iMiHiH KbICKapYbIHAH KOPIiHEI.
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3ar anMacybIHBIH OY3bUTYBIHBIH ceOenTepi Heri3iHeH jkaHyapiapAbl a3bIKTaHIbIPY, KYTin-0ary
JKOHE IIapyalllbUIbIKKA IMaliJalaHydarbl KaTeIKTepMeH OaiaHpICThl. TinTi OipHemre KOPEKTIiK
3aTTapra apHaliFaH paIMOHHBIH TEHTrepiMCi3firi OYKin ar3aHblH TIpHIUTITiHE eNeyli e3repicrepre
OKeNyi MYMKIiH, aJl KOPEKTIK 3aTTapJblH TCHICPIMCI3/ITiH YaKbITHUIbI KOK FaHa CYT ©HIMIUICIHIH
TOMEH/ICYiHE JKOHE CUBIPIIAP/IbIH JCHCAYIIBIFBIHBIH HaIllapIaybIHa K0T OepMeiii.

Cuplpmapas! a3pIKTaHIBIPYABIH TOJBIKKYHIBUIBIFBIH OaKbUIayAbl Kagaranay jKoHE KOPEKTIK
TEHrepiMCi3IKKe KeJesl OpeKeT €Tyl KaMTaMmachl3 eTy, COHIAi-aKk a3bIK PAalUOHBIH TY3€Ty YIIiH
OMOXUMMUSITBIK KOHE TeMaTOOTHSUTBIK, KOPCETKIIITEPAl aHBIKTAY KaKeT.

Omap aypynslH aJFallKpl, SFHU, aHBIK €MeC KIMHHUKAIBIK OeNTiIepiHiH maiga OOIybIH
Oomxkaiinsl. by perre 3ar anmacyablH OapiblK acmleKTiiepiH (aKybl3, KeMipcy, Maid, MUHEpPaJIbI,
JIOpyMEH) KoHE XaHyapAblH JACHCAYINBIK XaFAalblH OapblHIIA KOPCETETIH KOPCETKIIITEpHi AYphIC
TaHJAy €peKIlIe MaHbI3Fa He.

3epTTey MaKcaTbl. AF3aHBIH KBl JKaFJalbIH KOHE JKEeKe MyIIenepiH (yHKIHOHAIIBIK
Oencenpinirin Oaranay ymiH «[llammeipak» OKKarpodupmackHBIH KOKTEMTi-Ka3Fbl Ke3eHJETi
CaybIH CHBIPJIapbIHBIH KaHBIHBIH OMOXUMHUSIIBIK KOPCETKIIITEPIiH Tanaay.

3epTTey MaTepHuaIapbl MeH JicTeMeci

PecnyOnukanslk BeTepuHApUsUIBIK 3epTxaHaHblH bareic Kaszakcran ¢uimaner 6azaceinaa
«Mammbipak»yOKK  (Opan  k-cbl) arpoupMachiHBIH CayblH CHBIPIAPBIHBIH KaH CapbICybIHA
Tanmaynap Kyprisium.

TomokexxarpiHaH TYBIC, XKaChl, OHIMALIITI, IITaMaMeH OipAel JeHe calMaFrblH eCKepe OTHIPHII,
aHaJIOTrTap NMPHUHIINIT OOWBIHIIA KYPBUIIbIL.

Kan cox xaK MONBIHHBIH >KOFapFbl JKOHE OpPTAaHFHI YIITeH Oip OemiriHiH IIeKapachIHIAFbI
KYpeTaMbIpbIHaH ajbIHAblI. KaH amy yIriH MOHbIHFA pe3eHKE JKI'YT CaIbIHIIBI.

3epTTey YIIiH KaHIbl TaHFBl a3bIKTAHABIPY alIbIHAAa OMOXUMUSIIBIK KOPCETKIIITEpiHE dcep
€Tyl MYMKIH apakaTThl PETUKYJUT, XKelliHcay, SHAOMETPUT KoHe Oacka aypynap Oenrisiepi oK,
TeIJeTeHHeH KeliH 15 KyH OTKEeH CHBIpIapJblH MOWBIH KYPETAMBIPBIHAH AllbIH[BL. 3EpTTENETiH
JKaHyapyap TOOBIHBIH KaHBIHAH alf caifbIH KeJeci KopCeTKIMTepAiaHbIKTaY JKYPTi3UIi: JKaNIBl aKybI3,
aNbOyMUH, TIII0KO03a, cinrimi ¢ocdarasa, acrmapraTaMHHOTpaHc(epasza (ACT),
amaanHamuHOTpanchepasza (AJIT), xonecrepuH, TeMip, Kanpiuid, Gpochop, MOIeBHHA, MUKPOIIEMEHT
KypaMbl. 3epTXaHaIbIK 3epTTeyjepae KaH capbicyblH (1 Mi-re [meifiH) a3 KoJJaHyra apHajraH
3amanayn CHEM WELL OMOXHUMUSIIBIK aHAIM3aTOPbl KOJJIAHBLIABI, OYJI OHBI K€3 KEJICH JKacTarbl
JKaHyapliap/iaH airyFa MYMKIiHJIIK Oepe/ti.

3epTTey HOTHAKeIepi MeH TAJIKbLIAY

3eprreynep 2021 KbUIIBIH HAYPHI3 abIHAH MayChIM aiblHA JICHiH TOPT ail OOMBI KYPri3isiii.

Temenne Ka3akThIH ak0ac TYKBIMJIbI CHBIpJIAp KAHBIHBIH OMOXMMHUSUIBIK TalJlay HOTHIKEIEPiH
Kapacteipambi3 (1-4-m1i kecre).

Kecre 1 —2021 >xbutFbl Haypbl3 albIHIAFbl CHBIPJAPAbIH KaH CapbICYBIHBIH OpTaIlia OHOXUMUSIIBIK

KepCceTKilTepi
Ne KepcetkimTep arays, enmem Gipiiri Kep CETKILLITCPIH 3eprrey .
plu KaJIBIIITBI MOHI HOTHXKEIEepi
1 2 3 4
1 JKanme! akysI3, r/n 61,6 —82,2 56,9
2 dochop, MMOTTB/IT 1,3-1,8 0,8
3 Kanpiuii, MMOJIB/1 03-2,3 2,5
4 Tewmip, MMoIB/I 27,0 -40,0 20,0
5 AnpOymuH, T/1 30,0 -50,0 92,0
6 I'mroxo3a, MMOJIE/T 22-33 1,0
7 MoueBrHa, MMOJIB/TI 28-8,8 2,0
8 Marnuii, MMOJIbL/JI 0,7-11 0,8
9 Hecen KbIMIKBUIBI, MMOJIB/I 12,0 -120,2 42,4
10 XoJIeCTepUH, MMOJIb/JI 1,3-5,0 2,2
11 Cintim ¢ocdaraza, Ob/n 50,0 — 200,0 10,5
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1 2 3 4
12 AnannnamuHotpaHcdepasa, Ob/n (AJIT) 6,9 — 35,3 10,5
13 AcnapraramuHotpancdepasa, Ob/n (ACT) 45,3 -110,2 8,9

Hotmxenep OOHBIHIIA HAyphI3 )KOHE MAyChIM aijlapbIHAaFbl CHBIPIAPILIH KaH CapbICYbIHBIH
KOPCETKIITepi, SFHU, JKaIIbl akyb3, ¢ochop, TeMip, TIIF0K03a, MOYEBUHA, CinTim ¢ocdaraza xoHe
acnapratamuHoTpaHcdepasa (ACT) OoiibiHIa OaKbUIAy JIEHTeHiHE COMKEC KeIMEHIi.

3epTTey Ke3eHIHIe KaH CapbICYbIHIAFbI KAl aKybI3 KOPCETKIIITSP/IiH KAJIbINKA KEJITIPUITeH
MOHJIEpiHEH aWTapJIBIKTal TOMEH. MaMBbIp aibIHIa IPIKTEIIIT aJIbIHFaH CUBIPIAPIBIH KAHBIHIA YKaJIIThI
aKys361H (48,0 1/71) TOMEHIITIH aTarm Ty Kepek.

CublpiapJarsl THIIOTIPOTCHHEMUSIHBIH Taiaa 0oy ce6ebi, KOPBITBUIFAH IIMKI MPOTEUHII
a3BIKTHI KETKUTIKCI3 KaObImayra OaimaHpICThI 00Tybl MyMKiH. OHBIH iIIEKKE TYCYyl KapbIHIAFbI )KEeHIT
(hepMeHTTENETIH KOMIPCYTApABIH TONBIK KOPBIH KaMTaMachl3 €TETIH epirimTiri MeH OemiHyiHe
0alIaHBICTEI.

Kecre 2 —2021 xbUtFbl Ccoyip albIHIAFBI CUBIPIAPABIH KaH CAPBICYBIHBIH OpTaIlla OMOXUMHUSIIBIK

KOpCeTKIITepi
Ne Kepcetkimrep ataysl, emmem Oipiri KepCGTKIHITCpI[.lH 3eprrey .
p/u KaJIBIITH MOHI HOTIKEEPi
1 2 3 4
1 JKanme! akybI3, r/1 61,6 —82,2 58,6
2 docdop, MMOIB/T 13-138 0,5
3 Kanpiuii, MMOJIE/I 0,3-2,3 1,7
4 Temip, MMOB/J 27,0-40,0 24,6
5 AnpOyMUH, T/ 30,0 -50,0 75,6
6 I'1roK03a, MMOJIB/T 2.2-3,3 0,9
7 MoueBrHa, MMOJIB/I 2,8-8,8 3,7
8 Maruuii, MMOJIB/N 0,7-11 1,3
9 Hecen KbIIIKBLIBI, MMOJB/T 12,0 -120,2 36,3
10 XonecTepuH, MMOJbB/I 1,3-50 2,9
11 Cintim ¢ocdaraza, Ob/n 50,0 - 200,0 7,6
12 AnannHamuHoTpanchepasa, Ob/i (AJIT) 6,9-35,3 12,9
13 Acnapraramunotpancdepasa, Ob/n (ACT) 45,3-110,2 13,3
Kanyapmap ar3acChIHIarbl KBIIKBULIBIK-CLITIIII Temne-TeHIIK OukapOoHaT

KOHIICHTPAIMCHIHBIH - KaHIAFbl PE3EPBTIK CUITUILIIT HOTIDKENEPIMEH CHITATTaNadbl, OUTKEHI a3bIK
KYPaMbIH/IaFblaKybI3IapIblH alTapJbIKTall MeJIIePIMEH aKybl3 alMacybIHBIH COHFBI ©HIMJEpI
apacbiiia ¢hochop KbIIIKBLIBIMEH KBIIIKBUIABI O1p aIMACTHIPBUTIATHIH TY31aphl 00JIaIbI.

XKanyapneH Oemin miplFapy Mylenepi KaH MeH TiHIepHae KymTi Oydepiik KyiHenepaiH
0oJybIHA KapaMacTaH KbIIIKbIT OHIMEPl aF3a/iaH MIbIFapa aMaiiibl, all COHBIF CAJIJIApbIHAH KAHIaFbl
OuKapOOHAT KOHIICHTPALUSCHI ToMeH ek mi[ 11].

MoueBrHa JEHIeWiH KaH CapbICybIHAAFbl aJlbOyMHH MEH TJIFOKO3aHBIH KOHIICHTPALMSACHI
Typasibl JICPEKTEPMEH YHJIECTIpE OTBIPBIN, CUBIPIAPABIH JAKTAIUACHIHBIH OapiblK Ke3eHAepiHIeri
paioH OajaHChIH SHEPrusi-O€JOK KaThIHACHI OOMBIHINA KOHE A3bIKTBIH KypFaK 3aThIHIArbl IITHKI
aKyBI3JIbIH KETICIEYILIIIT HeMece apThIK OOIYbIH J2J1 Oaraayra 0oJajpl.

Cublpnap/plH, 3epTTeNreH KaH capbicyblHna moueBuHa 2,8-8,8 MMoOnb/mT HOpMara Kapchl
Haype3na 2,0 mmonw/n, MayceiMaa 1,1 mmonbe/n a3aiiraH. MoueBWHA JIeHTeHiHIH TOMEHIIEYi OCHI
KE3CHJIep I CHBIPJIap IbIH PALIMOHBIH/IA IIIMKI aKybI3IbIH JKETICICYIIUIITH KOpCeTe/Ii.
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Kecre 3 —2021 kpu1Fbl MaMbIp albIHOAFBl CHUBIPIAPABIH KaH CapbICYBIHBIH OpTalia OMOXWMHUSIIBIK

KOPCETKIMTEPI
Ne Kepcetkimrep aTaysl, emmem Oipairi KepceTmmTepJ:[.m 3eprrey .
p/a KAJIBIITH MOHI HOTIKENEpi
1 JKanme! akybI3, r/n 61,6 - 82,2 48,0
2 ®dochop, MMOIB/IT 1,3-1,8 0,7
3 Kanpiuii, MMOJIB/I 0,3-2,3 2,4
4 Temip, MMOJIB/I 27,0-40,0 19,0
5 AnpOymuH, T/1 30,0 - 50,0 76,4
6 I'mroxo03a, MMOJIB/T 22-3,3 1,0
7 MoueBruHa, MMOJIB/I 2,8-8,8 2,9
8 Maruuii, MMOJIb/JI 0,7-11 0,7
9 Hecen KbIIKBUIBI, MMOJIB/I 12,0 -120,2 36,3
10 XoecTeprH, MMOJIb/JI 1,3-5,0 2,2
11 Cintim docdaraza, Ob/n 50,0 - 200,0 13,3
12 AnanmaamuHoTpancdepasa, Ob/m (AJIT) 6,9 -35,3 11,9
13 AcnapratamuHoTtpancgepaza, Ob/n (ACT) 45,3-110,2 10,1

JanyapiapaslH KaHBIHIAFBI KAaHT MeJIEpiHe a3bIKTAHABIPY NEHreli MEH TYpi, KYpBUIBIMBI
MEH caracel acep eteni. Kemipcysl a3pIKTap TIUKEMUs JICHIeiiHe OH dCep eTeli, aJl CHIIOCTHI JKOHE
CHJIOCTBI-)KOM TYPJICPIMEH KOPEKTEHAIPYJIEH KOMIpPCy alMacybIHbIH TOMeHCYl Oaiikanaabl. JKasrbl-
KAMBUTBIMIBIK Ke3CH/IC KaHyapiap/blH KaH KYpPaMbIHAAFbl KAHTTHIH KOHIIEHTPAIMSCH] KOFapbLIaN/IbL.
Cuplp aypylapblHBIH KOMIILUNr KaHAaFbl KaHTTHIH TOMEHJIeyiMeH Oipre xypenmi, Oy Kemipcy
aNIMacybIHBIH KYpAETi OY3bUTYBIHBIH oHE Oayblp MeH OYJIIBIKETTepAe TIMKOTeH KOPBIHBIH
JKETIiCTeYIITriHiH Oenrici 6osbIn Tadbutans! [12,13].

Kecte 4 —2021 XpuTFBI MayChIM allBIHIAFHI CHUBIPIAPABIH KaH CApbICYBIHBIH OpTallla OHMOXUMUSIIBIK

KepCeTKilTepi

;\/rf{ Kepcetkimrep ataysl, emmem Oipiri KEE EEITIEE:T;S}?;H Hai?;:ii:/pi
1 JKanmer akybr3, r/n 61,6 —82,2 72,4
2 dochop, MMOIB/IT 1,3-1,8 0,7
3 Kanpiuii, MMOJIB/1 0,3-2,3 2,8
4 Temip, MMob/I 27,0 —-40,0 20,0
5 AnpOyMuH, T/1T 30,0 -50,0 61,2
6 I'mroko3a, MMOITB/IT 22-33 0,3
7 MoueBrHa, MMOJIB/T 28-8,8 1,1
8 Maruuii, MMOJIB/JI 0,7-11 0,9
9 Hecer KbIIKBUIBI, MMOJIB/JI 12,0 -120,2 48,4
10 XonecTtepuH, MMOJIB/T 1,3-5,0 2,5
11 Cinimi docdaraza, Ob/n 50,0 -200,0 13,4
12 AnannHamuHoTpaHchepasa, Ob/i (AJIT) 6,9 —-35,3 9,7
13 AcnapratamuHoTrpancgepasza, Ob/in (ACT) 45,3-110,2 9,8

CublpiapJarbl KaH CapbICYbIHBIH 3€PTTEIreH YJITUISpIHIE KaHIarbl TIJIIOKO3a JICHIeHl
HopMaTuBTi 2,2-3,3 Mmoib/n-re kKaparanma 0,1-1,0 mmone/nm mierinje TeMeH. AWTa KETy Kepek,
JKaHyaplapJblH KaHBIHAAFBl TIIFOKO3aHBIH €H TOMEHT1 JICHIeii MayChIM aWblHIa Oaikamisl. JKeHin
CIHETIH KeMmipcyiiap TJIFOKO3aHBIH HETi3ri Ke3i OOJFaHBIKTaH, €Mi3eTiH CUBIPIAPIbIH PallMOHBIH/IA
1 a3wik Oipmirinae keminae 100-130 r kauT Hemece 1,5-2 ece ken kpaxmai 00JIybl KEpeEK.
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Cublpnapaarbsl KaHT MeOJIIIEPiHIH TOMEHAEY1, 09JIKiM, a3bIKTaH aJbIHATHIH YHEPTUsl MEH OHBIH
3aT aJMacy MpoIecTepi MEH CYT OHIIPYre >XYMCAIYhI apachIHAAFbl COMKECCI3MIKTIH HOTIDKECI el
caHayra OoJapl.

JlakTauusHBIH oMNCipeyiMeH JoHe TeJlmiH ecyiMeH (Oya3 »aHyapiapaa) TOPMOHAJIBI
CTaTyCThIH  aWTapibIKTail  KaliTa KypbUIbIMIAaybl oOpblH  amanel.  Ochbl  Ke3eHIe  KaHT
KOHIICHTPAIMSACHIHBIH TOMCHJICYl HMHCYJIMH CEKPEIMSACHIHBIH JKOFapblIayblHA JKOHE TONJeY MEH
JaKTaluusFa AeWiH KOPEKTIK 3aTTapiblH pEe3epBiHIH >KOFapblUlayblHA OalNIaHBICTHI OONYbl MYMKIiH.
CoHBIMEH KaTap, KaHJarbl KaHT JEHIeHiHIH aWTapibIKTail TeMEHICYi KeMipcylap alMacybIHBIH
eneyni Oy3bUTYBIHBIH JKOHE Oayhlp MEH OWIIIBIKETTEP/IE TIUKOTEH KOMMaIapbIHbIH JKeTICIIeYIIUTIriHIH
CUMIITOMBI OOJIBII TaOBLIAEL.

KebOinece »kemze >KEHUT CIHIMII KOMIpCYIapAblH >KETICIEYIIUNriMeH KaHTTBIH a3aiobl,
KOHIIEHTPATTApABIH JKOFapBUIATBUIFAH HOpPMalapblH (KOpekTik okarsiHaH 60-70%) ar3aHbIg
TIFOKO3aHBI [IaMaJIaH ThIC TYTHIHYBIMEH, KYPaMbIH/IA YIKEH KBIIIKBUT a3bIKTap O0ap Ke3ze Oaifkanaibl.
Panvonna cipke >koHE Mail KBIIKBULIAPBIHBIH Mejiepi 0ackiM. [JIIOKO3aHBIH KETKLTIKCI3
JKETKI3UTyIMEH, acipece Teyiaeyre IeHiHrT Ke3CHJE JKOHE JIaKTAI[UsSHBIH OIpiHINI Ke3CHIHIE aF3a
SHEPTUsl TAIIIBUIBIFBIH MaWJbl JKaFy apKbpUIbl eTeyre ThIpbicajabl. OCHIHBIH CalJlapblHAH KaHIaFbl
XOJICCTEPUH KOHIICHTPAIMSACHIHBIH JKOFapbUIaybl JKOHE KETOHJBIK JCHENICPAIH TY3UIyi OaybIpablH
MakJIbl JereHepalusaChiHa, CUBIPJIAPABIH OHIMIUIITIHIH TOMEHJICYiHe, OelCyNiKKe, *Kac MaJIJbIH a3
MeJIepAe TybUTybIHA oKeneni[ 14].

CoHJIBIKTaH OTHeN Ke3eHie MalMeH KOpFraliFaH KyHWic TIIFOKO3aChIMEH TOIBIKTBIPY CYT
OHIM/IUIITIH apTTHIPAAbl KOHE CayblH CHUBIPIAPIBbIH KAHBIHBIH XHMHSCBIHA, Oayblp KbI3METiHE KOHE
KaObIHYyBIHA dcep eremi [15].

CinTinik docarazara xenerin 00JICaK, 01 KaHyapIapablH OapIibIK MYIIeNepi MeH TiHIepiHe,
acipece OHBIH Kem Oeuiri cydek TiHiHAe, OaybIpia, iIIEKTIH MILIPHIITHI KabaTbiHAa ke3decemi. Kax
capblcybIHIaFel  citTimi  ocdaraza OenceHminiri omeTre ocTeoOMacTTapAblH, MpoiHuepanrsIchMeH
JKYPETIH CYHeK aypymnapblHa ®KoHe 0aybIpplH 3aKbIMIaHYBIH/A, 9Cipece XoecTa3ia Koraperiaiabl. JKac
JKaHyapliapzia oJl epecek KaHyapiiapFa KaparaHzaa jKOFapbl, OyJ1 ocTeo0acTTapAblH TUIepPYHKIUSICHIHA
OaitnanbiCThI [16].

3eprreneTin  JkaHyapmapaa cintini  ¢ocdaraza  geHreiliHiH < TemeHmiri  OalKaimbl,
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
PaMOAKTUBTI 3aTTAP/IbIH KUHATYBIHA KOHE NeMATOJIOTHSIIBIK aypyJiapra oKeseIi.

HeHcaynblK (aKTOPHIHBIH OMOXUMHSIIBIK KOPCETKIIITepre ocepiH Oaranay YIIiH 3epTrey
KydeciHe acmaprar >koHe anaHMHamuHOTpaHcepaszamap (ACT sxonme AJIT) enrizingi. byn
(bepMEeHTTEp aMUHKBIIIKBULIAPBIHBIH aTMaCybIHa MaHBI3IbI POJI aTKapajabl. ACMapTaT KOHE aJaHWH
HOTpaHc(epasaiapsl KaHyapiapJa OapiblK MYIIENep MEH yirnajiapjaa Kesziecesi, Oipak eH YIKeH
OencenaiTik OaybpipAa, KaHKAa OWJIIIBIKETTEpiHAE XoHE MHOKapaTra Oaiikamamsl. COHIBIKTaH Oy
(hepMeHTTEp/Ii 3epTTey SAeTTe OaybIp, KYPEK KoHE OYIIIBIKET aypyIapbIHaa )KYpri3iie/mi.

ACT Oencenainiri xxeJien renatuTTe eH KYpPT apTajbl, ajl CO3bUIMANbI rUrnepepMeHTeMusiaa
on aseipak kepinexdi. XKemen remarurre AJIT Gencenniniri ACT-Ten ae »xorapbutaiinel. baysipabig
JKeJleN MapeHXUMAIBIK 3aKbIMIaHYbl KIMHUKAIBIK Oenriiep 0ojMaraH Ke3Je Jie OChl (epMEHTTEPIH
OeICeHIIITiHIH JKoFapbuiaybIMeH Oipre sxypeni. AJIT Gayslp *KacymalapblHBIH IIMTOIIa3MAaChIHAA,
an ACT uuromna3mana 1a, MUTOXOHApHsaa fa Oonaabl. Jlemek, O0ayblp >KacylIagapbIHbIH JKCHLT
3akpiMianybiHa AJIT Oencenmimiri ACT-ka KaparaHjga Te3ipek aprTajbl, al HEFYpJIbIM  aybIp
Karaaiinapna, MUToXoHIpusitap acep etkenae, ACT Oencenainiri ofaH ga aWkeiH apraasl. JKenen
renaturre ACT:AJIT kaTblHACHl 9[€TTe TOMEHICHII, CO3BUIMANIBI TeMaTUTTE OJ1 >KoFapbuIaiapl. Kan
capbICybIHIAFbl ~ aMUHOTpaHc(epasa  OEJCEHANITiHIH  JKOFapeliaysl  Oayblp  LUPPO3BIHAA,
renaToTOKCUKANIBIK 6CIMIIKTEpMEH yilaHFaH a Oaiikanas [17].

Bruoxumusnblk  Tangay HoTmkeciHae 75%kaHyapiapablH 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 Oenridgi Olp aMHUHKBIIIKBUIIAPBIHBIH, CHHTE31 MEH KOWBLTYBIH
KaMTaMachl3 eTe/l, )KYPEeKTe, OaybIp/a, KaHKa OYIIIBIKSTTEePIiH e, )KYHKE TiHIH/E, OyHpeKTe 00Iaibl.
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AJIT cublpnapra OepileTiH KOFapbl KOHIICHTPATTapFa, a3bIKTHIK HUTPATTAPABIH IKOHE
HUTPUTTEPIIH pYKCaT ETUITGH MOJIIEepACH achlll KETyiHEe ocipece ce3iMTaln ocep eTemi. by
karmaitnmapaa AJIT sxorapeuraiinel, an ACT TeMmeHmeHal oHE OJapablH apakaThIHACK TOMEHACHII,
Oys1 OaybIp aypyblH HEMECE OHBIH METaOO0JIMKAJIBIK OHIMICPMEH, aMMHUAKIICH yJIaHybIH KepceTedi. by
KOMIIOHEHTTIH TOMEeH/Ieyi feHene B mopyMenaepiHiH, atan aiiTkanga B6 xericrieymiiirin kepceTemi.

MuHepanibl, aKybl3, KeMmipcy, IHMHJ >KOHE JOPYMEH alMacybIHBIH apachlHAa ThIFbI3
Oaiinansic Oap. 3aT anMacy OaiiJlaHbICTApBIHBIH Oipeyi aybICKaHAa, Ke3 KelreH OacKachl OY3bUIaIbl.

CuplpnapaplH OHIMALUIIH Makpo- >KOHE MHKPORJIEMEHTTEPAIH JKEeTKUTIKTI MeepiMeH
KaMTaMachl3 €Ty OJap[blH OHIMAUIIH apTThIpyFa, TONIETIMTIK KaOLIeTiH >KaKcapTyFa J>KoHe
JKaHyapJIapJblH JICHCAYJIBIFBIH CaKTayFa KeMeKTecedi. byl palyoHFa MHHEpaIIbl KOCHAIap/Ibl
KOCBIMILIA KOJIIaHY apKbUIBI FaHa MYMKiH 0Ojajpl, ©HTKEeHI Ka3ipri yakpITTa HETi3ri KeM >KOFapbl
OHIMII JKaHyaplapablH OeHOpraHWKaNbIK 3aTTapFa ©CKeH KaXETTUIITH KaHaraTTaHIbIpa aIMaubl.
By xocmanmapabIH MakcaThl — JKeKe dIeMEeHTTepIiH Oip-OipiHe KaThIHACKIHIAFHI 3USHIBI apTHIK KOHE
KOJNAWChI3  e3repicTepii  OOJapIpMaif, pPAaUMOHALI ~ MUHEpPAIIbl  Ma3MYHBIH  KaKETTUTIKTI
KaHaraTTaHBIPYFa KEMUIiK OSpeTiH ACHrelre IeliH apTThIPY.

MuHepannbl 3aTTap >KaHyap ar3achIHBIH KaJBINTHI )KYMBIC iCTEyl YIIiH KaXKeT. AF3aga onap
OcliopraHuKalbIK TY3Jap MEH OMOKOMIUIEKCTEPMEH YCBIHBUIFAH. bec-anTel OeiopraHMKaiblK Ty3
CYHEK TIHIHJC KUHAIAIbI.

A¥3amarel MHUHEpalIsl 3aTTap KeOiHece OelokmeH OaillaHBICKaH Kyie, (hU3HOIOTHSIBIK
MpOIECTepre OaIaHBICTHI BIIBIPAI, KaiTa TY31IETIH THHAMHUKAIBIK OMOKOMILIEKCTEDP TYpiHAE O0Mambl
[18].

CaybIH CHBIpIAp/bIH KOPEKTEHYIHC MHHEPAIbI 3aTTapJIbIH MaHBI3BI 30p. MuUHepalabl 3atT
anMacyFa MaNJbIH OHIMIUTIK AeHreii ocep ereriHi Oenrimi. Kampmumit men ¢ocdopapiy Oamanch
JIAKTAIUSHBIH OPTYPIII Ke3eHACPiHIe SPeKIIeICHE ], all cayy Ke3eHIHAE OJI TIlTi Tepic 0OIybl MYMKIH.
Kanpruiinin TeMeH Meepi a3bIKIeH XKoHEe CYMEH JKETKUIIKCI3 KaMTaMachl3 erinrenae, D nopymeni
TaIMIBUTBIFEIHA OaMIaHBICTHI JKoHE 0acka Ja (yHKIMOHANBIK Oy3bLTyJapMeH Oalikananel. KaHHBIH
KaJILIIMIMEH KaHBIFYBIHBIH Ce0€01 JIMMOH KBIIIKBUIBI OOJIBIN TaObLIAAbl, OHBIH KaH CapbICYbIHIAFbI
meumiepi 100 mi-re mamamen 5 mr kypaiiabl. Kangarel KanblMidi ICHTEHI HETi3IHEH CYHeK TiHiHJe
JKOHE aC KOPBITY MKOJJAPIHBIH KaObIpFallapblHAa IUTPAT [UKIIHIH KAPKBIHABUIBIFbIHA OaiIaHBICTHI.
JIMMOH KBIIIKBUTBIHBIH, Ma3MYHEI, ©3 Ke3eriHie, eki Qakrtopra OaitmansicTel - D mopymeni xoHe
naparropmMoH. COHBIMEH KaTap, >KaHyapAblH (DH3HOJOTHSUIBIK JKarJaibl KaHAarbl KalbIIMHIH
Meriiepine acep erexi [19].

JlakTanusHbIH opTYpii (aszanapbinia MUHEPAIIbl KOPEKTEHY OanaHChiH Oaranay yIIiH KaH
CapbICYBIHJIAFBl JKANIbl KabIUA MeH OeiopraHukaiblK (ochop Ma3MYHBIHBIH KOPCETKIIITEpiH
naiganany Kaxet. Kajabiuid OVIIIIBIKET oHE JKYHKE JKYHECIHIH KO3FBIIITHIFBIH TOMEHICTE . ATIbI
IeKTe OT KBIIKBULAAPEl Oap Kypieli KOChUTbICTap TypiHzme ciHemi. OpraHu3Mzie OHBIH MaHBI3/IbI
Oemiri Qocdop KBIIKBUIBLIMEH OalIaHBICTBI, aF3aJaFrbl KaJbIUUJIIH HETi3ri KohWMachl OOJBII
Ta0BLIATBIH CYHEK TiHIHIH HETi3l peTiHJe KbI3MET €TETiH KOCBUIbICTAp Ty3eldi. CHUBIPJBbIH KalblUuire
KaxkeTTiniri Toyiirine 45-100 r. Kan capbeICybIHIAFRI KalbIU JEeHreHiHIH IaMaibl TOMEHISYiHIH 031
eneym Oy3bUIyJapra, COHBIH IIIiHAE JKYWKe JKyHeciHiH (yHKIMOHAIABIK OY3bUIBICTaphIHA
okeneni [20, 21].

XKanyapmapneiH ecyi, Oya3mblFbl JKOHE JKOFapbl OHIMALIIr Ke3iHJe Kalbluiire JereH
KOKETTUTIK apTranel. Kanpnmii KaHKa MEH TICTEpAiH TalnThIpMac KOMIOHEHTI OOJBIN TaObLIAIbI, O
JKYHMKE TIHIHIH KaJIBINIThI )KYMBIC ICTEYI YIIIH Ka)KeT, TOPMOHJIAP/IbIH THIMIUIITIHE acep eTe/li, KaHHBIH
KOaryJsiusChl Ke3iHJe NpOTPOMOMHHIH TpPOMOWHTE alHadyblHA KaThICAJbl JKOHE JKacyllanapia
KaJIBIITBl JKAFAAaWUbl CAKTAIbl, TPUIICUHHIH MPOTCONUTHKAIBIK OPEKETI YINIH KAKETTI Kacyia
OeTiHeri OMOANIEKTPIIIK TOTSHITHAT.

Kanpiuit moHgapbl ar3aHblH KOPFaHbIC (YHKIMSUIAPBIH apTThIpajbl, 3WSHIBI 3aTTapra
MeMOpaHaHBIH OTKI3TIMTITIH TOMEHJIETEl JKOHE JIEHKOIUTTEPHAiH (haroruTapiblK KBI3METIH
kymeiteni. Kanpimii D nopymeHiMeH YHJIECKeH[E, IIIeKTe IEIUTFOIONUTHKAIIBIK OaKTepUsIIapabIy
OeiceHaIpiTyiHe BIKIAT €Tel JKOHE TAIIIBIKTBIH bIJBIPAY YaKbITHIH KbICKAPTAIbI.

dochop ammacybl KajabIMid alMacybIMEH ThIFbI3 OaimaHbICThl. Dochop akybi3, Mail KoHE
KOMipCyJap/AblH KaJbIIThl aJMacybl YIIH Kaxer. Kampuuii MeH ¢docoplbiH OHTAHIBI KaTHIHACKHI
2:1 xypaiapl.
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docdop-kanpuuii anMacybslHa JakTalus Ke3eHi acep ereni. CyTTiH >KOFapbl ©HIMILNIri
Ke3iHJe CHbIpjap CYTIEeH OejiiHeTiHAeH a3bIkTaH KajblMid MeH Qochopapl CiHIpe alIMaiipl,
COHABIKTaH OYJI 2JIEeMEHTTEepIi CYWeK TiHiHeH makpamananbl. Kyprak keseHae ¢ochop-KaabIuit
Oanmancel oH Oonaabl, Oy 3J€MEHTTEp CyHeK TiHiHAae, pe3epBTe cakTanaabl. COHIBIKTaH KaHAAFbI
)Kanmel (HochOpIbIH MeJIIepi TONACTeHHEH KEeWiH KYpPT apTambl, ajd JIaKTamus Ke3iHIe a3asibl.
JlakTamms Ke3iHAe KaHAAFbl KaJIbIUN MeJIIepl KeTepiieni, cogaH KeHiH YIIBIPY VakbpITbIHA Kapai
OipTe-OipTe a3as/ibl, TONJCIeHHEH KeliH MUHUMyMra jxereai (3uH4eHko, [loropenosa, 1980). Kan
CapBICYBIHJIAFbI OeopraHuKaIbIK (hocHOPIBIH MeJIIIEpi OCHI 3aTThIH aF3aiaFbl METaOO0JIM3MIHIH KYHIH
KOPCETETiHI aHBIKTAIABL. bylr kKepceTkim OoibIHIIa aF3aHbIH (Gochop KOCEUIRICTaphIMEH KaMTaMachl3
eTiny mopeskecin Oaramayra OOaIbl.

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

3ar anMacynarbl MHUKPORJIEMEHTTEPIiH peJsli OoNapAblH axKybl3JapMeH, aram alTKaH/aa
(epMEHTTEp MEH TOPMOHAAPMEH MeTaOOJIM3MHIH Oeiriai Oip OelceHaiepl peTiHAEC OpeKeTTecy
KabineriMeH TyciHmipineni. [leHemeri MUKpO3IeMEHTTEPIIH KETICIIEYIILITi KaraaiblHAa 3aT ajaMacy
perrerimrepinig O6enceHauTiri Kypt temenaeini. COHBIMEH KaTap, MHKPOIJIEMEHTTep OMOIIOTHSIIBIK
MPOLIECTEPAIH aXbIpaMac KAThICYIIBUIAPBI OOJBIN TaOBLIAAbI, METAOONM3MIII CTUMYIICHII JKOHE
KaJbIlKa KeNTIpedi, reMOImo33re KaThicaibl, ©cy MEH KeOerore, ar3aHblH MMMYHOOHOJOTHUSIIBIK
OelceHUTITIHEe JKOHE >KaHyapiapAblH eMip CYpy Y3aKTBHIFBIHA OH ocep ereli. bapiblk MHUKpO-
3JIEMEHTTEP/IiH 1IIiHEH MBIPBIII, MapraHell, KOOaIbT, MBIC )KOHE MO MaHbI3IbI.

docdopasiH ar3ara mamajgaH ThIC TYCYl OpraHM3MHEH KaJbIUH/IH IIBIFAPBUTYBIH KYIIEHTET].
Jeneneri MuHepangapAslH KOPHl CYHeK TiHIHJE IIOFBIPIIaHAIbl KOHE paIlOHIA JKETiCIereH Ke3Je
oJap JCHEHIH KaKETTUTIr HEe )KYMBULABIPBUTYbl MYMKIH €KEHIH €CKepy KaxeT.

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

CubIpiapplH palMoOHBIHA KOHIICHTPII a3bIKTHIH YJeci a3 OOJFaHABIKTaH,KaH CapbICybIHBIH
3epPTTEITeH Yaruiepine Gpochop Meiepi HOpMagaH TOMEH.

ToNbIKKaHABIPAMOHIBl KYpy Ke3iHJIe KaHIAaFbl JKajIbl KadbIMH MEH OelOpraHMKaJbIK
¢docopabiH apakaTeiHACHl ©Te MaHbI3Abl. Cay xaHyapnapaa Oy kepcerkim 1,6-2,0 kypaiinsr.

Kan capbICyblHBIH 3€pTTEIINEH YATUICPIHJAE Kallbl KaJblMd MeH OeHOopraHuKabIK
dochopapin apakathiHackl 3,1 - 4 wmmonw/n (Haypeizma 3,1 MMOJB/L., COyip MEH MaMbIpaa
3,4 MMOIIB/1T, MaychIMIa 4 MMOJIB/I1.) apallbIFbIHA OOIIHI.

Koaddunentrin 3,0 xoHe omaH xoraphl KeTepiyi Hemece 1,5 jkoHe ollaH TOMEH TOMEH/IEYi
(hochop-KambIuil aTMaCybIHBIH [TATOJOTHSICHIH KOPCETEII.

Kan KypaMblHIaFbl TeMipAi Tangay HOTIDKeNepiH Oaraiay KOpPCETKEHICH, 3epTTelreH
xanyapiapasiH  80%-piHAa Oyl KOpCETKIl  OpraHu3MHIH — (DM3HOJOTHMIBIK — HOPMAaCBIHA
(27,0 - 40,0 mmonb/n), ayeitkysl 19,0-nen 24,6-ra MMoub/n aeiiin kepcerti. Temip reMorioOuHHIH
CHHTE31 YIIIiH KaKeT, OHBIH KYpaMbIH/Ia aF3a/larbl KOPJIAapbIHBIH )KapTHICBIHAH Ke0i Oap.

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

KopbITbIHABI

1. «lammbeipaky OKK arpodupMackiHIaFBIKOKTEMIi-)Ka3Fbl KE3CHIHIH TOpPT albl iImiHIe
Ka3aKThIH aK0ac TYKBIMJBI CayblH CHBIPIAPBIHBIHKAHBIHA CAIBICTHIPMATIbl OMOXHMUSUIBIK Taljgay
KYPTi3ii.

2. Ochl Ke3eH ie cayblH CHbIpIap/a Xalibl akybl3, pocdop, Temip, riioko3a, MOYEBHHA KOHE
ACT  (acmapraramuHoTpaHcdepaza)  KypamMblHa  KaTBICTBI ~ HOPMATHBTIK  OMOXHUMHUSIIBIK
KOPCETKIITEP/IiH aybITKYbl 0ap eKeHi aHBIKTAIIbI.

3. 3epTTeneTin KaH capbicy YJTUIepiHAe >Kalmbl Kajdbluid MeH Oeiflopranukaibik GochopasiH
apakaTtbiHachl 3,1 - 4 MMonb/n1 (Haypeizna 3,1 MMonb/1, coyip xoHe MaMbIpAa 3,4 MMOJIB/JI, MaychIM/Ia
4 Mmounb/n) OonateiHbl aHbIKTAAbL. Koadduimentriy 3,0 MMOJIB/T KoHE OfIaH KOFaphl KOTEpityi
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Hemece 1,5 MMONB/T KOHE OJIaH TOMEH a3arobl KalubIUi-(hochOop aJMacCybIHBIH MaTOJOTHICHIH
KOPCETEIi.

4. CaypiH cublpmapnablH 3eprrenreH KaH capbicybiHna AJIT sxone ACT KaThIHACBIHBIH
TOMEHJIeyi Oailikamanel, Oy Oayblp aypyblH HEMecCe OHBIH 3aT ajiMacy ©OHIMJEPIMEH, aMMHAKIICH
ymanybiH kepcereni. An ACT (acmapratamuHoTpaHcdepasa) KOPCETKIITEpiHIH TOMEHIEYl aeHene
B nopymennepinin, atan aiTkanga B6 sxeTicrieymrimiria kepceTei.

5. CaybIH CHUBIpIAp/IbIH KaH OMOXUMUSCHIH CATBICTRIPMAIIBI TAZay apKbLIbI CHBIP aF3aChIHbIH
(YHKITMOHANIIBIK JKaFIalblH all caiiblH OaKblIay AMArHO3]bI YaKbITBUIBI )KYPri3yre )oHE COFaH COMKeC
TOJIBIK JKOHE TEHTepiMIl a3bIKTaHIBIPYIbl KAMTAaMAaChI3 €TeTiHIH KOPCETTI.

6. XKyprizinreH 3epTTeynep aypyabl alblH aly KOHE CAybIH CHBIPIAPIBLIH CYT OHIMAUIITIH
apTTBIPY YIIIH a3bIKTapAbl ASPYMEHIi-MUHEpalAbl KochalapMeH MIiHAETTI TypAe TeHrepiMAaeyIiH
KOKETTUTITIH ToNeaeni.

7. Ko#ipumran MakcaTTapra jKeTy VIIH eMIIK JKoHe TPOPIIaKTHKAIBIK acepi 6ap TaOuFH TEKTi
JKaHa OMOAKTHBTI MUHEPAJIbl KOCTIAIAP/IbI MalallaHy €PEKINe KbI3bIFYIIBUIBIK Ty IbIPaJIbI.
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PE3IOME

B cratbe mpencrtaBieHbl pe3yNbTaThl  MCCIEJOBAHMH OWOXMMHYECKHX IOKa3aTelen
JAKTHPYIONIMX KOPOB Ka3aXCKOW OEJI0roJIOBOM MOPOJIbl B BECEHHE-IETHUH TIEPUOIL.

YcTaHOBNIEHO, YTO B YKa3aHHBINM TIEPUOJ] Y JTAKTHPYIOMIUX KOPOB HAOIIOAAETCSI OTKIIOHEHHE OT
HOPMATHBHBIX OMOXMMHYECKHX IIOKa3aTelied KacaTelbHO cojiep:kaHus obiero Oemnka, (ocdopa,
xkeresa, noko3sl, MoueBHHbI M ACT (acmapraramuHoTpaHchepasbl). Y CTaHOBICHO, YTO B HCCIICAYEMBIX
o0Opa3iax ChIBOPOTKH KPOBH COOTHOIICHHE OOINEro Kalblls H Heopranudeckoro ¢ocdopa
cocrapysieT B npeaenax 3,1 — 4 MmMonw/n.. (B mapte 3,1 MMouIb/J1., B anpene u Mae 3,4 MMOJIb/JI., B
utone 4 wmmonw/m). lloBbimenune kodddumuenta g0 3,0 MMONB/T W BBIIIE WIM CHIDKEHUE
1o 1,5 MMOJIB/TT M HIKE YKa3bIBaeT Ha MaToNoTHio (hocopHOKaIbIeBOoro ooMeHa. B ncciemyeMbix
CBIBOPOTKAX KPOBH JIAKTHPYIOIIUX KOpOB HaOmromaercsi cHmxkenue otHomieHuss AJIT u ACT uro
yKa3bpIBaeT Ha 3a00JIeBaHUs NEUCHH WM €€ WHTOKCHKAIMIO MPOJYKTAMH METa00JIM3Ma, aMMHAKOM.
A cumxenne mnokasateneii ACT (acmapratamuHOTpaHc(epasbl) CBUICTENBCTBYET O HEXBATKE B
OopraHu3Me BUTaMUHOB rpynnbl B, a B wactHocT B 6. CpaBHUTENBHBIN aHANU3 OMOXUMHH KPOBH
JIAKTUPYIOIIMX KOPOB IOKAa3aj, 4YTO CXKEMECSYHbI KOHTPOJb (DYHKIMOHAIBHOIO COCTOSIHUS
OpraHm3Ma KOpOB I0 OHOXMMHYECKOMY aHAIHM3y CBHIBOPOTKH KpPOBH OOECIEUYUT CBOEBPEMEHHYIO
JIMaTHOCTHKY W B COOTBETCTBUU C HEW OO0ECHEeYuTh IMIOJNHOIIGHHOE U CcOaJlaHCUPOBAaHHOE
kopmitenue.[IpoBeieHHbIe UCCIIEIOBAHUS JIOKa3bIBaeT HEOOXOTUMOCTh 00513aTETLHOTO
cOaaHCUPOBaHKUST KOPMOB BHUTAMHUHHO-MHHEPAIBHBIMH JIO0aBKAMH C LENbI0  MPO(QUIAKTHKH
3a00JIeBaHMUs W TIOBBIIICHUS TPOAYKTUBHOCTH JIAKTUPYIOIIUX KOPOB. J{JIs1 JOCTIDKEHUS TIOCTABICHHBIX
1ene 0coObli MHTEpPEC MPEACTABISIeT MPUMEHEHHS HOBBIX OMOAKTHUBHBIX MUHEPAIbHBIX J00aBOK
MIPUPOTHOTO MPOUCXOXKJICHHUSI, 00JIaIAI0IINeE JIeYeOHO — MPOQUIAKTUIECKUMH JEHCTBHIMH.
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OBHAPYKEHUE MOPBUJLJIMBUPYCOB Y JIETYUUX MBIIIEN OBUTAIOIINX HA
TEPPUTOPHUU 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 MBIIIECH, COOpaHHBIX
B pa3sHeIX pernoHax Pecrmybnukm KazaxcraH Ha mnpenMeT HOCHUTENhCTBA MOpPOHIUTHBHPYCOB.
B pesynbrare npoBeneHHbIX uccnenoBanuii PHK MopouutnBupyca 6buta ooHapysxkena B 23 (16,67%)
n3 138 Ouonormueckux 00pa3noOB OT JIETY4WX Mblmei, coOpanneix B 2021 romy. B pesynbrare
NPOBENIEHHBIX UcclenoBanuii ¢ momompio [P 6bu10 00HapY)eHO 23 MOJOXKHUTEIBLHBIX 00pa3ia Ha
MOpOMIIIHBHpYC. PacmpocTpaHeHHOCTh MOPOWJLTMBHpYCA Cpeau JIeTydWX MBImed B 3amamHo-
Kazaxcranckoit oonactu coctasuna 40,0%, Keibsutopaunckoit 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 Obuta OOHapykeHa B
oOpasuax neryuunx Meimed B JKamObuickod, Atblpayckoid, AxTioouHckoil, CeBepo-Kazaxcranckoit
obnmactsax. Pe3ynmpTaThl HAlIEro WCCICMOBAHUS MPEIOCTABNISIOT BAXHYIO HHGPOPMAIUIO O
PacIpoOCTPAHEHHOCTH MOPOWITUBHUPYCOB Cpend JieTyunX Mbimeid B Kaszaxcrane. MOHUTOpUHT
JeTyYuX MBbIIIeH Ha HaTuuue MOPOWIIMBHPYCOB B HX E€CTECTBEHHOW cpelle OOMTAaHUS PaCHIMPHUT
HAIlli 3HAHUSA OO0 OSMUACMHOJIOTHU, 3KOJIOTMU M TCHETUYECKUX B3aWMOCBS3SX OJTHUX BUPYCOB U
MOMOXKET HaM OICHUTh PHCK Tepelayd MEXIy JETYYdMH MBIIIAaMA W JIPYTUMH  BUJAAMHU
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 Mblul, MOPOULIUBUPYCDI, MIeKonumarnouue,
kopoHasupycwl, ITL[P.
Key words: Chiroptera, bats, morbilliviruses, mammals, coronaviruses, PCR.

BBenenne. BTopoe MecTo MO YHCIEHHOCTH TIOCHIE TPBI3YHOB, CPEIU MIICKOTIMTAIOIINX
npuHaIIeKUT oTpsiay pykokpsuibix (Chiroptera). B nacrosiiee Bpemst Ha Tepputopun Kazaxcrana
3aperuCTPUPOBAHO 27 BUJIOB JICTYYHX MBIIICH, HO B CBETE U3MEHEHUI BUJIOBOTO CTaTyca HEKOTOPBIX
BHUJIOB UX YHUCJIO0, OYCBH/IHO, BHIPACTET HA HECKOJIbKO enuHumI] [1].

W3BecTHO, YTO JETydue MBIIIN COCTaBISIIOT OJHY W3 CaMbIX OOJBIIMX TPYII BHJIOB
MJICKOTIMTAIONINX W SBISIOTCS pe3epByapaMH Ui MHOTUX BUPYCOB, KOTOPBIE MOTYT BBHI3BIBATH
TsDKelble 3a00J1eBaHMs y JtoJeld M kuBOTHBIX. Haumnas ¢ 1931 mo Hacrosiiee Bpems y JIETY4HX
MbilIeld oOHapyskeHbl Oomnee 140 BHpycoB MO3BOHOUHBIX B 21 cemeicTB BHpycoB. MHOTHE BUABI
JIETYYUX MBIIIEH CITOCOOHBI MUTPHPOBATH HA JalbHUE PAcCTOSHHA. YacTo OHM OOUTAIOT BOJM3U OT
YeNOBEYECKUX  MOCENICHUH, YTO YBEJIMYMBACT PUCK MEXKBHIOBOM IepeJadyd  BHUPYCHBIX
unpexmii [2, 3].
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Hawubonee u3BectHbl Bupychl Xennpa, Humax u Menanriie (Menangle rubulavirus), sBnepseie
BBIJICIIEHHBIE BO BPeMsT BCIIbIIIEK cpean jomaneii (EquuS) u ceumeit (SUS), KOTOpBIE COMTPOBOXKIAINCH
3aboneBanusaMu Joger. [locaennue 3apaxaanck NpHU yXOA€ 3a )KMBOTHBIMHU; OIMCAHbI TAKXKE CIydan
nepenayy BUpyca OT YelioBeKa K 4eloBeky [4-8].

VYka3zaHHbIE BUPYCbl M AHTHUTENAa K HUM dYallleé BCEro OOHApYXHUBAJIU y KPHUIAHOB Pa3HBIX
BHIOB B ABcTpanuu u Asuu [9].

ChUCcOK U3BECTHBIX IapaMUKCOBHPYCOB PYKOKPBUIBIX MOCTOSHHO TMOMOJHSAETCS, U
napajuielibHO pacmmpsiercs reorpadus ux Haxomnok [10-12].

Bcenpimiky, o0ycnosneHHsle BupycoM Hunax, mpakTHdecku eXerogHo BhIABIIOTCA B MHauw,
baurnagem, Manaiisuu, CHHramype, HaHOCS 3HAYHTENIbHBIH SKOHOMHYeCKuit ymepo [13, 14].
[TponoIDKarOT perucTpUpOBaTHCS AMU30/1bI 3a00JICBaHUI XCHIPABUPYCHOM 3THOJIOTHU B ABcTpanuu [15].

Ha ocHOBaHUM I'€éHETHYECKOTO CXOJCTBA MAPaMHUKCOBUPYCOB PYKOKPBUIBIX C BUPYCaMH KODH,
YyMBbl IUIOTOSIAHBIX M OPYTUMH IIATOT€HAMM YeJIOBEKAa U JKMBOTHBIX-KOMIIAHBOHOB BBICKA3bIBAJIHCh
NPEANOI0KEHUS 00 BOJIOIIMOHHON CBS3U ATHX areHToB [16, 17].

JleTyune MBIIM SIBISIIOTCS pe3epByapamMH Uil MHOTHX IapaMHUKCOBHPYCOB C 300HO3HBIM
NOTEHIMAIOM, BKIIto4as Bupyc Hunax u Bupyc Xenapa, KOTOpbIE BBI3bIBATIM CMEPTEIIBHBIE AUAECMUN
W MaHAEMUU TPH TOMaAaHUuK OT JICTyYUX MBIIICH B MOMYJSIUUM JIOACH M KUBOTHBIX. Y CHIIEHHOE
HaOJroleHNe 3a TMOcJeqHee JCCATHICTHE BBIIBIJIO HECKOJIBKO HOBBIX IMapaMHUKCOBHPYCOB,
NEPEHOCUMBIX JIETYYHMH MBIIIAMH, KOTOPBIE HE OTHOCITCS K paHee OIpeleNieHHBIM poaam. Tak
HeTaBHO OBLTH CO31aHbI IBa HOBBIX poza: Jeilongvirus u Narmovirus [18].

HoBrle 3HaHuS O BHpycaX, acCOLMHUPOBAHHBIX C PYKOKPBUIBIMH, CYIIECTBEHHO W3MEHHIIH
napagurMy pesepByapa 300HO3HbIX HHGekuuid. B mociaenHue ronsl JeTyyde MbIM  ObUIH
UACHTU(OUIIMPOBAHBl KAaK ECTECTBEHHBIM pe3epByap MHOTHX KOpOHaBUpYcoB, Bkitoudas TOPC-
nono0ubie [19]. BosuukHoBeHHe HOBOro kopoHaBupyca SARS-COV-2 u BbI3BaHHOW MM MaHICMHUH
COVID-19 mnpoaeMOHCTpUPOBAIO OCOOYIO  aKTyalbHOCTh BUPYCOB JIETYYMX  MBIIICH U
HEOO0XOIUMOCTh MX YIiIyOnéHHoro m3ydenus. Hacrosmee mccienoBaHue OIHO M3 HEMHOTHMX paboT
MOCBSIICHHBIA M3YyYEHHWIO JIETYYMX MBIIIeH, oOuTaromux Ha Tepputopun Kaszaxcrana Ha
HOCHUTEIILCTBO PAa3JINYHBIX MTATOTCHOB.

Lenpi0 HACTOSAIIETO MCCIECAOBAHMSA OBUIO BBISBICHHE MOPOWIIMBUPYCOB CpEeIU JIETY4HX
Mbliei B Kazaxcrane. MccnenoBanus mpoBeneHbl B paMKax peanuzanuu mnpoekta I'd «Poip neryunx
MBIIIEH B pacpOCTpaHEHUH 0COO0 OMACHBIX OOJIE3HEH JIIOJICH U JKUBOTHBIX).

Martepuansl 1 MeToabl ucciaenoBanuii. B 2021 r. Obun coOpanbl 00pa3ibl CMBIBOB U3
poToBo# mosioctu ot 138 pykokpbuIbIX ciemyrommx pomos: Vespertilio murinus, Nyctalus noctula,
Eptesicus serotinus, Myotis blythii, oburatorux 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 00pa3Libl 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 oxwumaemoro mpoaykTa 287 1m.0.) [20-25].

ITpoTOKOJT MOCTAHOBKM BKJIIOYAI: 5 MKII, 5-kpaTHoro O0ydepa, 1 mxm ANTPS, 1 M1 mpsmoro
npaiiMepa B KoHmeHTparmu 20 TMOIB/MKI, | MKI oOpaTrHOro TpaiiMepa B KOHIICHTpAIHH
20 mvomes/mii, 1 mkn Enzyme mix, 5 mxn PHK, mo 25 Mxm oO0beM JOBOAMIM CTEPHIIBHOM
JICMOHU3WPOBAHHOW BOJIOM.

Ammmudukanuio nposogunu B ammudukarope MasterCycler ¢upmsr «Eppendorfy, npu
caenyromux ycnoBusax: 50 © C B reuenue 30 mun g, 95 © C B Teuenue 15 muH, aeHatypanuu 95° C
B TeueHue 30 cek, 59,5° C B Teuenne 30 cex, 72° C B TedeHne 1 MUH. DTH TpH miara ObUTA 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 OIIGHUBAIM BH3YalbHO, JOKYMEHTUPOBAHHE IONyYEHHBIX
Pe3yIbTATOB MMPOBOJMIIN MPU MTOMOILU CUCTEMBI (POTOZOKYMEHTHPOBAHHS C TPAHCUILIIOMHUHATOPOM U
mudpoBoii potokamepoii «BioRady.

134



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

3anagHo-
Ka3zaxctaHckas

AkTioBuHCKaR

ATblpayckan

]
Kel3kinopavHcKas

KamBbinckas

@

Nlerenna

@  Mecra orGopa npo6

D MccnenosaHHble pernoHbl

0 300 600 km

Pucynok 1 — Mecra or6opa mpo0 JeTy4rX MBIIIeH

Pe3yabTaThl M ux o0cy:xaenue. B xome momeBbix Bbie3noB 2021 romy B JKamObUICKOH,
TypkecTaHCKOMH, Ke3bpmopauHcKkoH, Ceepo-Kazaxcranckoi, 3ananHo-KazaxcraHcKoH,
AKTIOOMHCKOM, ATbIpayckoii o0nacTsax 06110 codpaHo 138 cMBIBOB OT seTy4nx Melieil. B pesynbrare
MPOBEJCHHBIX HccieaoBaHuil ¢ momoinbio [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 cocrasuma 13,33%, Eptesicus
serotinus 18,6%, Nyctalus noctula 50,0%. (puc.2B). B JXKamoObuickoi, ATbipayckoii, AKTIOOHHCKOM,
Cesepo-Kazaxcranckoii, obnactsx PHK mopOwmmBupycoB B 00pas3max OT JETyduX MEIIEH He
0OHapyKEHBI.

Ham He ymanoch cexBenupoBarh mnonydeHHsle I[P mpomykTel nast XapakTepusaluu
MOJIOKUTENBHBIX 00pa31oB. M3BeCTHO, YTO METAreHOMHBIE UCCIIEIOBAHUS JIETYYHX MBIIICH HE BCerna
NPUBOST K MOJMYYCHUIO MOJTHOPA3MEPHBIX BHPYCHBIX MOCIENOBATEIBHOCTEH, KOTOPhIE MOXKHO OBIJIO
OBl HMCIOJNB30BaTh JAJISl PEreHepalud TAaKUX BUPYCOB JUIS LeNieBOH XapakTepucTuku. HeobGxommmo
TIPOJOJDKUTD HCCIICIOBAHUS JIJISl TIOJIHOW XapaKTEPUCTHKH MOPOMILTUBHPYCOB LUPKYIHPYIONIHX B
NOMYISAUAX JIETyYMX MbIIIed B pPa3luuHbIX pernoHax Kazaxcrana HEOOXOIMMO TPOAOIIKHTH
UCCIIeIOBAaHUSL.

Takum 00pa3zoM, pe3yabTaThl HAIIETO MCCICAOBAHMS MPEIOCTABIAIOT BaXKHYIO0 HH(POPMALUIO O
pacrpoCTpaHEHHOCTH MOPOWITUBUPYCOB cpefau JjeTydnx Mbimeit B Kaszaxcrane. MOHUTOpPHHT
JIETyYuX MBbIIIEil Ha HaJuuue MOPOWIIMBHPYCOB B HX E€CTECTBEHHOW cpelle OOMTAHHUS PAaCLIMPHUT
HAIllM 3HAHUA 00 SIUAEMHOJIOIHH, YKOJOIMU U TCeHETHYECKHX B3aMMOOTHOILIEHHSAX 3TUX BHPYCOB U
MOMOKET HaM OIEHHTh PHCK Tepelayd MeXIy JIETYYMMH MBIIIAMA W JIPYTHUMH BUAaMH
MJICKOTIMTAIOIIIUX.

BeiBoasl. PHK MopOwimBrpycoB Obuti 0OHApy>KEHBI y TPEX BHIIOB JIETYYHX MBIIIEH B TpeX
U3 CEeMHU HMCCIEIOBAaHHBIX 00jacTell. DTH JaHHBIE NPEIOCTABMIIN HOBYIO MH(OPMAIHMIO U PACIIHMPUIN
3HaHUS O PACIIPOCTPAHEHUH MATOT'€HOB B TIOMYJISIIUAX JIETYYNX MBIIIEH.
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Pucynok 2 — PacnipoctpanéHHOCTE MOPOMITMBHPYCOB CpE/IH JIeTy4unx Mblieii B Kazaxcrane

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

OnxHako

KapTa pacupOCTpaHEeHHs

9TUX [JAHHBIX HCEAOCTATOYHO JUIA IIOHUMAaHUSA POJIU JICTYUUX MBIIIIEH B

SMUACMHUOJIIOTHN PA3ZTIUMYHBIX I/IH(i)eKI_II/IOHHLIX 3a00J1eBaHUI. HOBTOMy H606XO,Z[I/IMO IPpOAOJDKUTD
HCCJIICAOBaHUA B TIOIYJIANUAX JICTYUUX MBIIICH g yJaydii€Hus Haa3opa 3a I/IH(l)eKI_[I/IOHHI)IMI/I

OOJIE3HSAMMU.
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TYHUIH

Kywmrpicta Kazakcran PecryOnMKaceIHBIH opTYpIi  ©HIpIEpiHAEe MOPOWLIHBHPYCTAPIBI
TachIMaJJlayFa JKUHAIFAH JKapKaHATTaplaH IMadbIHABUIAPABI 3EPTTEY HOTHIKENEPl YCHIHBUIFAH.
XKyprizinren 3eprreyinep HoTmwxkecinae mopOwummBupycrapasiH PHK - cbr 2021 xpiibl sKUHAKTAT
JKapKaHarTapiaH anbiaran 138 Owmomorusumsik yiarinepain 23-ueH (16,67%) Tabeuigsr. JKyprizinren
3epTreyiep HotTmwkecinae [ITP kemerimen MmopOwmMBUpycKa 23 chlHaMagaH OH HOTHXKE aHBIKTAJIIbL.
bateic Kazakctan oOMNbICHIHAA JKapKaHATTAp apachklHaa MOpOWLIMBUPYCTHIH Tapanybl 40,0%,
Keseutopaa obmasiceinaa 23,08%, Typkictan obmeickinma 33,33% kypanmsl. Vespertilio murinus
TYpiHzeri xapKaHartapasiH nabexmusace 13,33%, Eptesicus serotinus 18,6%, nyctalus noctula 50,0%
kypanel. JKamObu1, ATeipay, Akrede, Conrycrik Kazakcran, PHK oOmbicTapeiHga kapkaHaTTapaaH
aNBIHFaH YITiIepAe MOpOWUIMBHpYCTap TaObUTFaH XOK. bi3miH 3eprrey HoTmkenepi Kaszakcramma
JKapKaHaTTap apachblHIa MOPOWLTUBUPYCTAPABIH Tapalybl Typaidsl MaHBI3IBl aKmapar Oepei.
JKapkanatrapablH TaOWFM MEKEHJACY OpBIHIAPBIHAA MOPOWUTMBUPYCTApAbl OaKbUIAyBl  OCHI
BUPYCTapbIH MHIEMHUOJIOTHSICH], SKOJOTHACH JXKoHEe TeHETHUKAJBIK OailTaHBICHI Typasibl OlLTiMiMi3zi
KEeHEHTenl KoHEe >KapKaHaTTap MEH CYTKOpEKTiepAiH Oacka Typiepi apachblHOarbl Oepily KayIliH
Oaranayra KOMEKTeCe/I.
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KEMBIP I9CTYPJII JE3UHOEKIUAIBIK 3ATTAP MEH TABUFH
KOCBUIBICTAPJIAH AJIBIHFAH OHIMIEPAIH BAKTEPUST A KAPCbI
KACHUETTEPIHIH TUIMALJIITI'TH SKCHEPUMEHTTIK HET'I3AEY
EXPERIMENTAL SUBSTANTIATION OF THE EFFECTIVENESS OF ANTIBACTERIAL
PROPERTIES OF SOME TRADITIONAL DISINFECTANTS AND NATURAL
COMPOUNDS

AHHOTANUA

ONMUAEMHUOIOTHSAIBIK, KayIICi3MiKTI KaMTaMachl3 €Ty MaKCaThIHIA K9HE MUKPOOPraHU3MAEpTe
TO3IMIUTITT JKOFaphl THIMII Je3WH(EKIUSIIBIK 3aTTapAblH O00JIMayhl BETEPHHAPIBIK MaMaHIapIbIH
Ha3apblH ayAapaTblH Mocesie OOJbIN OTHIP.

FBIIbIMH JKYMBICTA OPTaHUKAJBIK KOHE XUMHSUIIBIK ACTYPI 1e3UH(EKIHMAIAYIIBI 3aTTapIbIH
JKOHE AHONIUTTIH, O30HHBIH TAOWFH KOCBUIBICTAPBIHBIH JKOHE OJIAPABIH KEHICHAlI KYPaMBIHBIH
OakTepHsara Kapchl KACUETTEPiH 3ePTTey HOTHXKENIEPi KEeNTipireH.

Toxipubenep chlHANATHIH Tpenapartapasiy E. coli sxone Streptococcus tect miramMmmaapbiHa
EIIA (yim3uc aiimarbia Oaranay Ooifpiama) sxoHe EIIC-na (MuKkpoOTapaslH ©CyiH NailaHy CTaHIapThHI
OOWBIHINIA aHBIKTAY) CE3IMTAIABIFBIH aHBIKTAY apKbLIbI XKYPTi3iIi.

EIIA 3eprreynepi «O3AH» npenapateinga Streptococcus sxone E.coli yuniH eH yikeH Ju3uc
aiimarel  (18-19 mm) OaiikanranbiH KepceTTi. «CenTapuycy» MNpenapaTbiHAarbl JH3UC AfMaFrbl
(15-16 mm) Oipmiama a3, «AHTHCENTHK» JXOHE «AHTHCENTHK bB» mpemaparTapblHIa €H a3 JIH3HC
aiimarsl (8-10 Mm) Oaiikanmabl.

EIIC-marer  Toxipubenepai Hotmwkenepi «O3AH» (aHonmt + 030H) mpenapaThIHBIH
OakTepusFa Kapchl KacHeTi >KOFaphl €KeHIMriH kepceTTi. O30HHBIH >KOFaphl 0aKTEPHOCTATHKAIBIK
oencenainiri 500 mumnon KTB xone 1 muumapa KTB-te E. coli sxone StreptococCus-ka KaThICThI
1-2 mit no3aaa aHbIKTAIABL. «CenTapuycy JA9CTYpIli Je3uH(PEKTaHTBIHBIH HOTHXKEC] a3 THIMILIIKTI, al
030H MEH aHOJINT JKeKellel OaKkTeprsiFa Kapchl OSICEHAUTIKTIH OpTallla HOTHKECIH KOPCETTi.

Jesundeknusmayimbl  3aTTapAblH  OakTepuuMATiKk  Oencenaimirin - 3eprrey  O3AH
npenapaTtbiHaa eH korapbl aeHreidi E. coli-re xareicTer 85% sxoHe Streptococcus-ka kateictbl 90%
GaiikanaTbIHBIH KepceTTi. CenTapuyCcThiH KopceTkimTepi Streptococcus - ka 60% sxone E. coli-re 70%
Kypaiiaer. O30 MeH aHomut 50% HOTIKE KOPCETTI.

Ocplnaiiima, TaOUFA kKOHE IACTYPJIi Je3WH(EKIUIAYIIBl 3aTTap/bl CAIBICTHIPMAIIbl TAIIAY
TaOUFyU 1e3MH(EKTAHTTAPABIH KYpaJlIapbIHBIH 0aKTEPHOCTATUKAIBIK KOHE OAKTepPHUIIMITIK KacHeTTepi
XUMISUIBIK ~ JIG3MH(EKIUSIAyIIbl  3aTTaplaH KeM TYCIEHTIHIH, Heri3iHeH JKOFapbl HOTHIKE
KOPCETETIHIrH 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: oOesunchexkmanm, baxmepusea Kapcvl OerceHOiNiK, mabdbuau KocolLiblcmap,
E.coli, Streptococcus, anonum, o3oh.

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

Kipicne. Ka3ipri Tagaa sanemaik 3muaeMHOIOTHSUTBIK KayiNCi3AIKTI KaMTaMachl3 €Ty Maceseci
JKYKNaNel aypynapabid, conbly inmiHne COVID-19 cuskrel jkaHa aypynapblH aliblH alyFa KeOipek
KeHi O6enyni merizaenmi [1,2]. Kenreren ne3uHGeKnUsUIBIK 3aTTap, HETiI3IHCH XUMUSUIBIK IIBIFY TEri
JKarbIHaH THUIMZL JKoHe api ceHiMmai Ooma 6epmeiini. by sxarmaiina omap ne3nH(EKIHUATIAYIIB 3aTTap
petinze, 6ackanapsl Tepire apHajlFaH aHTUCENITUKTEP PETiHe, YIIIHIIIepi )kaHyapaapAarsl )KyKIabl
aypynapIblH alJblH aly YIIiH Konjanbuiansl. COHBIMEH Karap, OJapAblH KOIIiJiri aiieprysuibIK
JKOHE TOKCHKOJIOTHSUIBIK CHIIATTa MYIIeJep MEH YINaja KWHAKTAIy CHSKTHI )KaHaMa ocepiepre He.
COHFBI KBUIIAPbl FBUIBIMUA 3€PTTEYJICP XUMHSIIBIK KOCBUIBICTAPIBIH OYKi KJacTapblHa TO3iMJi
MHUKPOOPraHM3M/JIep IITaMMJAPLIHBIH KeOeloiH pacTaibl. buomorusi, ¢usmka, XuMmus 3aHIapbIHA
HETi3IeTITeH MUKPOOPTaHU3MIEpMEH KYpecyAiH OipbIHFail FRUIBIMU TYKBIPBIMIAMACHIHBIH 0OIMaybl
XaJbIK TEH >KaHyapiapIbsl CaHHUTAPIBIK-ONHICMUONOTHSUIBIK KOpFayna KaHmad na Oip eneyni
KETICTIKTepre eTyre MyMKiHIik 6epmeyne [3,4,5,6,7,8].

Kazipri yakpiTTa ne3nHGEKIUSIIAFRIN 3aTTapAblH THIMIUIIT, HETi3iHEeH OHBIH MHKpPOOKa
Kapchl  OelceHAUNiTiHIH  crekTpi MeH TyciHmipimeni. CoHpail-ak, THIMAUTIKTI  aHBIKTAY
Je3nHPEKIUSIIBIK dCEPi KOPCETY YIIIH KaXKETTI AKCHO3MIUSIAyAbl YaKbITBIH KaMTHABI. AJaiina,
JKOFapblJa alTBUIFaH KEHIpeK MO3MIUsUIaplaH Je3MH(EKIMUIayibl XUMHSIBIK 3aTThl MUKPOOKa
Kapchl OeNCeHANiKTIH Oenrim Oip CHekTpiHe We 00Ja OTHIPHIN, Y3aK YakbIT KOJJIaHFaHIA OFaH
MHUKPOOPraHU3M/Iep Tayemai OoNMaraH >KaFaia FaHa THIM1 JieT caHayFra 0oJa bl

Kaszipri 3amanfbl Je3uHQEKIMSIIAYIIBl 3aTTap, 9MACTTE, €H TYPaKTHl MUKPOOpPTaHU3MIEpre,
COHJIaif-aK OJap/bIH KaCHETTEPiH MAKCaTThl TYPAE ©3repTeTiH (QYHKIHMOHAIIB KOCIaJapFa KaThICTHI
MaKCAMAJJIbl CHHEPTH3M HEMece oCep/iH IMOTeHIHAIbIHA KOJ JKETKi3yre MYMKIHIIK OepeTiH
apakaTelHacTa Oip Hemece OipHemie OeJceHAl 3aTTapAbl KAMTHTBIH TEHACCTIpUIreH QopMynara
HeTi3enTeH KoMno3unus. [le3nHdeknusnay KypaablHbIH MiHJAETTi MAapThl OHBIH CIIOPOIHITIK acepi
6ounbin Tabeaner [9,10,11].

MukpoOKa Kapchl 3aTTap OipkaTap TajanTapra cail 00JIybl Kepek:

- MHKpOOKa Kapchl aceplliH KeH CIIeKTpiHe e OONybl KepeK, SFHH KOJJaHy Y3aKTBIFbI MEH
KHIJTIriHEe KapamacTaH OakTepusuiapibl, MUKOOAKTepHsIIapbl, BUPYCTapAbl, CAHBIPAyKYJIAKTap MEH
criopanapabl THIMII TYpIe JKOHBIN, OYJI MHUKPOOPTaHM3MIEPIiH TO3IMILTIKTI JaMBITyFa Keaepri
KEJTIPEeTiH KacHeTTepliH OONYbIH KAMTaMachl3 eTYi;

- aJlaM MEH jKaHyapJyiap YIIiH OHbI JalbIHJIAY JKOHE KOJNJaHy Ke3iHJe Je, MaKCaTThl Type
naiianganysl asKTaIFaHHAaH KeHiH Jie, SFHU KOpIIaraH opTa (DaKTOpJIapbIHBIH 9CEpiHeH HeMece asam
ar3achlHAarel OMOJErpajalis MPOLECTEPIHIH OoCEepIHEH JACTPaJalUsiIblK JKOHE JIECTPYKTHBTI
e3repicTep Ke3eHiHJe, SFHM Oackalla aWTKaHIa, MUKPOOKa Kapchl XKOHE OHBIH TaOWFH Hemece
JKacaH[Ibl JIeTPaJaIlsACHIHBIH OHIMIEPl KYpaMbIH/Ia KCEHOOMOTHKAJIBIK 3aTTap OOJIMaybl Kepek;

- MHUKpOOKa Kapchl 3aT opTYpii MaTepuajjapra KaThICTBI €H a3 3aKbIMIANTBIH KOHE
KOPPO3HUSUIBIK OeJIceHALTIri Oap xKyy KaOiieTiHe ne 60Iybl Kepek, COHIal-aK KOJIIaHy MYMKiH/ITiHIIIe
OHaif )KoHE CabICTBIPMAIIBI TYp/IE ap3aH 0oybl KaxeT [12,13,14].

Byrinri Tanza SneKTPOXUMUSUIBIK peakuusuiap (aHonmuT), (QU3MKaiIbIK mpouecc (030H)
HET131H/Ie JKacallaThlH Ipernaparrap JaMyJIblH 63eKTiI 0arbIThl 00BN TaObu1aabl. OJiap 3KOIOTHSIIBIK
Tasa, Te3 bIABIPai b, TacTanbas [15,16,17,18,19,20].

3epTTey MaTepuajaapbl MeH JjicTepi. 3epTTeydiH FBUIBIMH THIOTE3achl OJapHAblH
KOpIIIaFraH OpTa HBICAHIAPBIHIAa MH(EKIUS KO3/BIPFBIIITAPBIH )KOIOFA OaFbITTAIFAH JIe3UHPEKIHsIIAY
3aTTapiAblH camachl MEH THIMIUIIIHE KOWBUIATBIH TajanTapiabl apTThpy OODKaMbIHA HETi3Aese.
AHTHCENTHKANBIK TpernapaTTapblH MHKPOOKa Kapchl OelceHmumnri in VIVO SKCHepuMeHTIHIE
OaKTepUSHBIH CTAaHAAPTTHI IITAMIAPBIH KOJAaHa OTHIPBIN  aHbIKTanaer [21,22,23].  Tecrt-
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MuKpoopranmsmzaep — petinge:  Microbiological — Escherichia  coli  derived, Microbiologics
Streptoococcus KoIaHbLIIbL.

3epTTeneTiH MUKPOOPTaHU3MHIH JKYMBIC CYCIICH3USICH OCBI MHKPOOPTAHHW3M VIIIiH OHTAHIBI
TeMIIepaTypajaa >KoHe 3epTTey YaKbITHl iIIiHAE THIFBI3 KOPEKTIK OpTaja ecipiireH OChl IITaMMHBIH
ociHAICIHeH AalbIHAANIbl. MUKPOOTHIK CYCIICH3USHBI JaibIHAAY YIIiH KyJIbTypa arapfiaH CTEPHIIbII
Ty3abl epiTinaiMen 1 mia-ge ~1*109 »kacyina KOHIEHTpaUUsAChIHA aeiin OejiHin, Oy MakdapiaaH
CTaHIAPTHIHBIH 3 OIPIIKKE COMKECTCH TIPLITIIT AJTBIH IBI.

XUMUSIBIK, eMec oHe TaOufu [e3uH(eKuusaymbl 3arTapAbl AalblHAAY YLIH XKYY,
JesnH(peKnusiay *KoHe 3apapChi3NaHABIPY €PITIHAUIEPIHIH AIEKTPOXUMISUTBIK CHHTE31HIH CepHUSIIBIK
KoHAbIpFeICE CTOJI sxone "DICHO" o030HaTOpSI MMaiiaaaaHbLIIbL.

Byn epitinpinepmen koca, « AHTUCENTHK» (CyTeri acKblH TOThIFBI, /0% cnupT, TAMLEPHH),
«AnTncentuk by» (M3ompomaHoN, S3TaHON, H-TIPOIIAHON HeMece MOBHIOH-Honm), «Cemrapmyc
(m3ompormn  crupti  (2-mpomanon);  H-mpommn  coupTi  (l-mpomaHoa); HMETPUMOHMI  XJIOPHI
(rexcamenunTpuMeTHIaMMOHH Xyopun - YAC) nailblH aHTUCENTUKTEP] KOJAAHBUIIBL.

3epTTey >KYMBICHIMBI3BI iCKEe achlpy MakcaTblHIa «BeTepuHapiblK >KoHE OHMOIOTHSUIBIK
Kayinci3mik» Korapel MeKTeOiHe KapacThl FHUIBIMH-OHIIPICTIK WHHOBAIWSIIBIK —OPTANBIFBIHBIH
3epTXaHachl KaFJaibIHIa 3epTTeyIep KYpri3iiii.

Hotmxenep :xone Tasjgay. OpTYpii Ne3WH(EKIMSIAFBIN 3aTTapAblH OaKTepHsFa Kapchl
KAacHeTTepiH aHBIKTay YIIiH 3epTXaHaJbIK XKargaiina 3eprrey xyprizmik. Toxipube ymrin EITA 6ap
IMerpu askinanaps sxone E. coli (n=5) xone Streptococcus (n=5) »xys3iHainepi KOChLUIABI. 3epTTEIETIH
mperaparTap MeEH epiTiHaiiepre Oareippuiran  auckiiep EITA OeTiHe TEH KalIBIKTBIKTa
OpHANACTHIPBUIBL. bakbiiay YIIH JUCTHINCHTEH CyFa OaThIpbUIFaH JUCKINIED KOJJIAHBUIJBL.
Toxipube HOTHXKENEpi TepMoOcTaTTarbl 24 caraTTaH KEWIHT1 AWCKUIEpHiH aiHaTaChIHIAFbl JU3UC
alimakTapbl OOMBIHINIA OarajiaHbl.

1-cyperre StreptOCOCCUS-Ka KaThICThI JC3UH(EKIUSUIAFBIIN 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 GakTepuschid qe3uHPEKIMIBIK TPerapaTTap IbiH
JIU3UCTEY aliMaFbIHBIH HOTHKEIEePi

2-cyperte nesuH(exumsularbimn  3artapasi, E.  coli-re  kaTeIcTBI  OakTepusiFa  KapChl
KAaCHeTTEepiH aHBIKTAy HOTHKETepl KeNTipiireH.

3eprreynep kepcerkenzaeit, «O3AH» (18 mm) mpenapareiHaa >xorapbl OakTepusiFa Kapchl
Oencenpinik Oaiikanmanel, an «Cenrapmyc», 030H, aHOIUT IpemnaparTapbiHAa oy Oipmiama TeMeH
(12-15 mm). JIu3uctiH eH TOMEHIl aliMakTapbl «AHTHCENTHK» XoHe «AHtucenTHK b» (8-10 mm)
npenapaTTapblHia Oaikanaisl.

Ocplnaiima, A9CTypii Ae3MHPEKIUSUIBIK KypanfapAblH inriHeH «Cenrapuycy mpenapaThl
OakTepusra Kapchl €H JKaKChl acepiH kepceTTi. TaOuru KOChUIBICTAPIbIH IIIIHAE OapiIbIK Mpernaparrap
trimai 6onapl, an O3AH npenapaTelHbIH OaKkTEpUsFa Kapchl OJICEHAUTIT )KOFaphl OOJIIBI.
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Bipinmi ToxipuOeHiH HoTHkenepl OolblHIIA Keieci Taxkipube «Cemrapuyc» mpemnapaThiH
JKOHE TaOWFU KOCBUTBICTAPIBI: aHOHT, 030H >koHe onapaplH O3AH kemeHiH (aHOMHUT+HO030H) KOJIIaHa
oteIpbIn Kyprizinai. Toxipube xyprizy ymia EINC (5 mur) naiinanasbuiasl, oFaH SpTypili Jo3airapaa
(0,5; 1,0; 2,0) ceiHanaTeiH Ae3WHGEKIMIIAYIIbI 3aT, 9pTYpii koHueHtpauusuiapga (500 mnu KTB,
1 mapn KTB, 2 mupn KTB) 1 M mukpo6teiy Tect-mmtammbl (E. coli; Streptococcus) kocwummsl.
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 Gakrepusichi 1e3uH(EKIMSIIBIK TPErnapaTTapIbiy
JU3UCTEY aiiMaFbIHBIH HOTHXKeENepi

Toxipnbe HOTIKeTepi OH per OeJiHyAeri JaiIaHy CTaHJAPTHIMEH CaIBICTHIPY apKbLIBI
Oaramanmel. 1l-xecteme StreptoCOCCUS-Ka KaTBICTBI CBHIHANATHIH  JC3UH(EKIUSUIBIK  3aTTapAbIH
OakTepHsara Kapchl THIMIUIITIH aHBIKTAy OOMBIHILIA 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 noszama
«O3AH» npenapaThIHBIH KOPCETKIlI KOFaphbl AcHreine kanaapl. 1 mumuapn KThB-te crpenTokokk
neH «O3AHpna» xorapel neHred cakrtanmazpl, an «Cenrapuycte» 1 MiI %oHE 2 MJI J103ajia YKOFapbl
KepceTkim Oaiikamaapl. O30H MEH aHOJWT IIpermaparTtapbl a3 THiMAl, Oipak OakTepwsFa Kapchbl
TUIMJUTIK JIEHTeWl KeTKUTIKTI (opramiagaH >xofapbl). O3oHaarel, aHoiutreri 2 mwuimapn KThb
CTPENITOKOKKTa OaKTepusiFa Kapchl OCJICEHIUNK MUHMMAJJIBIK JICHIeHWre IeHiH TOMEHJCHI JKoHE
0,5 mut ipemiapat g03ackIH/a THIMCI3.

Kecre 1 — Streptococcus-ka KaThICTbl ChIHANATHIH JC3UH(EKIUSIIBIK 3aTTap/blH OaKTepHsIFa Kapchl
TUIMILUTIT]

36pTTey npenaparTapbiHbIH 103aChbl, MJI
Epitimgi | 05/10/20, B |05/10/20, B | 05 | 10 | 20 | B

araysl CTpenTOKOKKTBIH 6CY J9pexKeci
500 mia. KTB 1 mupa. KTh 2 vapa. KTh
030H ++ | + S e e R e s s I = = i S
AHOJIUT e T e T S [ o A e e I e e e o [ o o e e [ s
«O3AHy» + I R s o T I o o [ S S S ++ | e+t
«Cenrapuycy | ++ | + I e e e I o I I = o I o I S S (TR S S

Eckepty — «+» Oenricinae ceOinreH MUKpOQIIOpaHbIH 6Cy JopEKeci KOPCETUIreH:
+ - ecy aJici3 (copria MeJIip)
++ - eciMi KaHaFraTTaHAPIBIK
+++ - 6ciMi )KaKCHI
++++ - ocimi ken
KTBb — kononus 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 OoiibiHina OGakTepusra Kapchl THIMIUIITIH aHBIKTAY
2-KecTe/ie KeNTipiareH.

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 xwuismiri
500 muis. KTB 1 mupa. KTb 2 mapa. KTb

030H ++ |+ + | ppqq | HHE | | | A | A | | A |
AHOJIUT ++ |+ N I e I o e I I A
«O3AH» + + + | |+ | + | | A | A | |
Cenrapuyc | ++ | + + | |+ |+ S B = o o B o R

Eckepty — «+» 6enriciae ceGinreH MEKpOQIOpaHBIH 6CY I9peKeci KOPCETUITeH:
+ - ecy anci3 (copna Meuip)
++ - eciMi KaHaFaTTaHAPJIBIK
+++ - 6CciMI JKAKCHI
++++ - ocimi Kol
KTB — xononus Ty3ymi Gipiik

Kecrenen kepin oreipransiveisaaii, 500 mustmon KTB-te E. coli-re chiHamatsii npenapartap/ia
OakTepusira Kapchl JKOFapbl OenceHinik Oaiikanansl. «O3AH» npemapaTeiHIa MaKCUMAIBl KOPCETKIIIL,
a 030H, aHOIUT kaHe «CenTapuycy»-te 0,5 Mt mo3ama Oip catbira a3.

1 mummuapa KTh-te E. coli-me 0,5 M go3aga Gapnblk mpemapartapaa OakTepusra Kapchl
OelICeH/IUTIKTIH oOpTama JAeHreire aeiiH TeMeHzAeyi Oaiikamaapl. 2 M go3ama «O3AH» wmen
«Centapuyc»-Te JOFaphl JEHI€l caKTalabl.

2 muunapa KTh kesinze E. coli 6akrepusiceina kapest 6encenninik «O3AH» npenapartbinaa
tuimai. Kanran npemapartap 2 Mi 1o3aa opraiia THiMAITIKTI KOPCeTTi.

Bakputay npobupkanapbiHga MUKpOOTapAbIH ©cy JeHreill TecT-IuTaMMAApbIHBIH op TYpiMeH
nainany cranaaptel OoiibiHima (500 mita KTB, 1 mupa KTB, 2 mnpn KTB) Gepinren nenreiire coiikec
KeJIi.

Ocbutaiiiia, 3epTT€y HOTWXKENEepl KOpCEeTKEHAEH, 3epTTeNIeTiH Ipernaparrap TecT-
HITaMJIapbIHbIH €Ki Typine 1e a3 memmepinae (500 min KTB) ete tuimai acep erri.

AWiTa KeTeTiH o, MpenapaTThiH J03achl OaKTepusra Kapchl OCJICEHAUIITIH apTThIpyAa
MaHbI3bl, ONAPIBIH MOJIIEepiH apTThIpy OHBIH OakTepusFa Kapchl 9CEPiH apTTHIPyFa MYMKIHAIK
oepeni. JlesnHpekusubIK npenapatTapAbly iminge «O3AH» Oaktepusra Kapchl €H THIMJI KaCUETKe
We, O] MUHHUMAaIbl jJo3aiapia Ja, MUKpPOOTap/blH JKOFapbl KOHIICHTPAIMACHIHAA J1a OakTepHsFa
KapChl KOFaphl  OeliceHALTiKTI  KepceTTi. Jle3uH(peKusmaymbl 3aTTapablH  OaKTEPUIIUATIK
OeJICeH/IUTITIH aHBIKTAY YIIIH MHKPOOTapHbIH JKAIIbl CaHBIHA KATBICTBI ©MIPIIEH MHKPOOTapAbIH
NabI3bIH aHBIKTAY TIXKipuOeci xypriziani. 3eprrey yiniH 1 M 103a1a ChIHANATBHIH Ae3UH(EKINSIIBIK
npenaparTapsl KoygaHateiH Matepuanaap skoHe 500 mun KTB konuentparmsiceinga E. coli xone
Streptococcus Tect-itamMaapsl naiaananeLIs! (3-Kecte).

Kecre 3 — Jlesundexumsamaymsl 3aTrapasii E. coli sxome Streptococcus rtecT-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 Jkorapbl neHredi «O3AH»
npenapaTeiaaa (85% sxone 90%) GaliKkaaaTHIHBIH KOPCETTI.

«Cemnrrapuyc» npenapatsl «O3AH» npemapaTsiMeH CaNbICTRIPFaH/Aa THIMILUTITT TOMEH OOJIBI,
crpenTokokkka (60%) xone E. coli (70%) kepcerti. O30H MeH aHOMUT 50% HOTHXE KOPCETTI.

Ocpuraiima, «O3AH» mpemapaTsl €H JKOFapbl OaKTePUITUATIK KacHETKe HWe, ajl IoCTypdi
Cernrrapryc TpenapaThlHBIH THIMIUTITT ToMeH 0oiabl. EH amci3 kepceTkimTep 030H MEH aHOIHTTE
O0MBI.

KopbITBIHABI

3epTTey  HOTIDKENepiHE  coiikec  Ae3MH(EKIMUIAyImIbl  3aTTapAblH ~ J03aChl  MEH
MUKPOOPTaHM3MJICPAIH KOHICHTPAUACH  Je3MHMEKIMIIAYIIBl  3aTTapAblH OaKTepusiFa Kapchl
KaCHUETTEPIHIH THIMJIUTITIHE TIKEJIeH oacep €Te/li IeTeH KOPBIThIHBI )KacayFa 00JIaIbl.

Taburu >xoHE JocTypil nAe3WH(EKIHsAIay 3aTTapblH CalBICTRIPMANbl  Tajuaay TaOuFrd
ne3nH(peKnusay 3aTTapblHBIH OaKTepHUOCTATHKAIBIK JKOHE OaKTEpHUIMATIK Kacuerrepi OoifbIHIIA
XUMUSUTBIK JIe3uH(peKnrsiay 3aTTapblHaH KeM TYCHEWTIHIH, HEeri3iHeH »KOrapbl KOPCETKIIlIKe eKeHiH
KOpCETTi.

3eprrey HoTIKenepi OoitpiHIIa eH TriMIl aesunH(exTanT «O3AH» mpenapartsl 0oAbl, OHBIH
OakTepHsara Kapchl KacueTTepi OeifTapar aHOIHT MeH OelceH i 030HHBIH CHHEPTU3MIHEH TYCIHIIpiTyi
MYMKiH.
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PE3IOME
[IpoGiiembr oOecniedeHust SMUASMHOIOTHUECKOW OE30MAaCHOCTH M OTCYTCTBUE 3(DPEKTHBHBIX
Je3HQUIUPYIOIIMX CPEICTB C BBICOKOW YCTOWYMBOCTBIO K MHMKPOOPTaHW3MaM BbI3bIBACT
MOBBINICHHOE BHUMAHNE BETEPUHAPHBIX CITCIIUATTUCTOB.,
B mayuHoit paboTe MpeACTaBICHBI PE3yIbTaThl HCCICAOBAHMS aHTHOAKTEPHAIBLHBIX CBOMCTB
TPAJMIIUOHHBIX JC3UHQUIMPYIONUX CPEICTB OPraHWYECKOT0 W XHMHYECKOTO COACPKAHUS U
MPUPOIHBIX COCTUHEHUH aHOJUTA, 030HA U UX KOMILIEKCHOI'O COIepKAHUSL.
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OnBITH TPOBOAKIIH ITyTEM OTPE/ICIICHUS YyBCTBUTEIHLHOCTH HCITBITYEMBIX MPENapaToB K TECT-
mrammam E.coli u Streptococcus ma MITA (1o omenke 30HBI jn3nca) ¥ Ha MIIB (1o ompenencHue
pocTa MUKpOOOB IO CTAaHAAPTY MYTHOCTH).

Hccnenosanns Ha MITA mokasanu, 4to Hambosbinas 3oua jgusuca (18-19 MM) ormeuena y
npernapata «O3AH» kak npu Streptococcus tak u mpu E.coli. Heckonbko MeHble 30Ha jm3uca
(15-16 mm) y mpemapara «Cenrapuycy», HauMeHbInas 30Ha jgu3uca (8-10 MM) oTmedeHa y mpemnapara
«AHTHCENTHK» U «AHTHCENTUK by.

Pesynbrarer onbiToB Ha MIIB mokasanu uro HauOonee 3pPeKTUBHBIM aHTUOAKTEPHATEHBIM
cBoiicTBoM oOmamaet npemnapatr «O3AH (anomuT + 030H). Beicokast OakTeprocTaTH4decKas akTHBHOCTb
npemnapara «O3AH» onpeaenena npu go3ze 1-2 mi mo otHomieruto Kk 500 miaa KOE u 1 mapag KOE
E.coli u Streptococcus. Menee >¢ddexTHBHBIM OBUT PE3yNbTaT TPAJUIMOHHOTO JE3MH(EKTaHTa
CenTapuyc, TOrga Kak O30H M aHOIUT TIO OTHCIBHOCTH TIOKa3alM CpEeIHHH pe3yabTar
aHTHOAKTePUATHHOIN AKTUBHOCTH.

UccnenoBanus OakTepHIUIHOW AKTUBHOCTH Y HCIBITYEMBIX JE3WHQHUIMPYIOIIUX CPEICTB
MOKa3alii 4To HanboJee BHICOKUH ypoBeHb oTMedaetcs y mpemnapata «O3AH» 85% mo oTHOmeHHIO K
E.coli u 90% mo otnomienuio k Streptococcus. TTokasarenn «Cenrapuyca» 60% k Streptococcus u
70% u x E.coli. O30 u anonut nmokaszanu 50% pesyabrar.

Takum 00pa3oM, CpaBHHUTENBHBIA aHANW3 MPHUPOAHBIX M TPAJUIMOHHBIX JIE€3WHPEKTaHTOB
MoKa3all, YTO MPHUPOJHBIE NE3UHPHUIMPYIOIIUE CPEACTBa HE YCTYMAalOT, a BO MHOI'OM IPEBOCXOJSAT
XUMAYECKHE Te3NHPEKTAHTHI KaK M0 0AaKTEPUOCTATUICCKUM, TaK M TIO0 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-
from 2: im?s] with: stagﬁgfg::\gici) E. coli S. aureus Total
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.
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Histological 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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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 KO3bUIapAblH ilIeK
aypyJnapbIHbIH ce0ebi 0obIT TabbUIAThIH Kyp/eli Macene. Koimapaarsl MACTUTTIH 3THOJIOTHSACH 11
Jie a3 3epTTeNreH JKOHE MACTHTTIH KO3BIPFBINIBI Typalbl KOHCEHCYC JKOK. BHOKaOBIKIIA Ty3eTiH
MaCTUT KO3JBIPFBIIITAPEI Typalibl 9ic0reTTepAe MaiMeTTep a3. MUKpoOpranu3MIepAiH OMOKaObIKIIa
TY3yl €H MaHbBI3Jbl BUPYIEHTTI (akTop OONbIN TabbLIAIBl )KOHE MHUKPOOKA KapcChl IpermaparTapaaH
MATOTEeH Il KOpFayFa BIKIAN eTe/li, COJ apKbLIBI eMJIIK MpenapaTTapIslH THIMILTITIH TOMEHICTE .

Byn 3eprreyain Makcatbl — AJMaThl OOJIBICHIHBIH IIaPYallbUIBIKTAPBIHAAFEl KOWIAPAbIH
KITMHUKANBIK KOHE CYOKIWHUKANBIK MACTHTIHIH HETi3rl KO3ABIPFBIITAPBIH AHBIKTAY, OJAPABIH
apachelHIa OMOKAOBIKIIA TY3€TiH IITaMAapbl aHBIKTAy, COHBIMEH KaTap T'HMCTOJOTHSIIBIK 3epTTeyiiep
JKYPri3y — apKbUIBI  OJKENiHAerl MaTONOTHSUIBIK — TMPOIEecTi  3epTTey. AJMaThl  OOJIBICHIHIAFBI
HIapyalblibIKTapAan anbiaFad 132 cyt ceiHamachl 3epTreini. CyOKIMHUKAIBIK MAaCTHTTI aHBIKTAy
ymiH  «MUWIKOTeCT»  DKCOpecc-TecTi  KONJAHBUIABL. ~ MacTHTTIH  CYOKIMHHMKAJBIK  Typi
HapyamblUIbIKTapaa KIMHUKAIBIK TYpiHe KaparaHjaa skui ke3neceni, coiikecinme 20,8% sxone 13,4%.
CyOKIMHUKAIBIK MAaCTUTTE KoaryJjas3a-Tepic cTadMIOKOKKTap O0ackiM 00Jabl, ajl KIMHUKAJIBIK TYpiHIe
S. aureus xwi, ieK TasKIIAChl a3bIPAK OKIIAyIaHFaH.

BuokabOriKia Ty3y KadiieTi CTaTUCTHUKANIBIK ICTIeH aHbIKTaIbl. OKIIayJaHFaH ©CiHIIePaiH
JKanmbl caHbiHaH 149 m3onsaT OMokaOwIKIIa Ty3y KabineTti 6onmbl. Koarynasa-tepic cra@uiaoKoKKTap
MeH S. aureus-TeIH ilIeK TasKIIACBIHBIH OKIIAyJaHFaH JaKbUIIApbIMEH CaBICThIpFaH a OMOKAObIKIIa
TY3y KaOijeTi »korapbl €KeHi aHbIKTajaabl. CoHmal-ak MAaCTUTICH aybIPaThlH MAaJlJIbIH KEJIHHIH
KaOBIHY TIPOIIECiHIH CHUTIATHl MEH MTaTOAHATOMISIIBIK ©3repicTepi KO3ABIPFRIIITHIH TYpiHe OaiTaHbICTI
€KEeH1 aHBIKTaJIbI.

PE3IOME

MacTtuT oBell IpecTaBiIsIeT co0oi cephe3HyI0 MPoOiIeMy, KOTOpast MPUBOJUT K YXYAIICHHIO
KayecTBa MOJIOKA U SIBIIAETCS NMPUYMHOW KUIIEUHBIX PACCTPOWCTB SITHAT. DTHOJIOTHS MAacTHUTa OBEI]
elle MI0X0 U3y4YeHa U HeT €IMHOT0 MHEHHMs 0 BO30ynuTesne Mactuta. B nuteparype ectb HeOonbLIoe
KOJINYECTBO HMHPOpPMaUu O BO30yIUTENSIX MAacTUTOB, OOpa3ylomMX OWOMIEHKY. buoruienka
MUKPOOPTaHU3MOB SIBISETCS BaXHEHIIUM (DaKTOPOM BHUPYJIEHTHOCTH U CHOCOOCTBYET 3alluTe
BO30yIMTENS OT AHTUMHUKPOOHBIX IIpernapaToB, TEM CaMbiM CHWXas 3(P(eKTUBHOCTH JeueOHBIX
MIpenaparos.

Lenpro maHHOTO WCcenoBaHus ObLTO OMpPENEeIEHHE OCHOBHBIX BO30yIUTENEH KIMHHYECKOTO
M CyOKIIMHUYECKOTO MAacTHUTa OBEIl B XO3SHCTBaxX AJMATHHCKOW OOJIACTH, BBISBIEHHE CpPEeIy HHUX
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OMOTIICHKOOOPa3yIoIINX INTAMMOB, a TaKkKe H3Y4YCHHE MATOJOTMYECKOro Tpolecca B BBHIMEHH
IPOBEICHHEM THCTOJIOTHYECKUX HccienoBanuil. beuio ncenenosano 132 mpod MoI0Ka M3 pa3IMIHBIX
X03s5TICTB B ATMaTHHCKOW oOmactu. s onpenenenrs CyOKIMHNYECKOTO0 MacTHTa ObLT MCIIOIb30BaH
akcnpecc TecT «Muikorect». CyOkanHUYeckas opMa MacTHTa BCTpedaeTcsl B X035 cTBaxX yarie 1o
cpaBHeHHIO ¢ KimHU4Yeckod ¢opmoi, 20,8% u 13,4% coorBercTBeHHO. [Ipu CyOKIMHHYECKOM
MacTHTE OMHHHPOBAIH KOaryjia3a-HETaTUBHbBIC CTA(MIOKOKKH, a NMPH KIMHHYECKOHW (opme garie
OBUTH N30JMPOBAHBI KYJIBTYPHI S. aureus, B MCHBIIICH CTeNeHN ObUIN BbIICNICHBI KyIbTyphl E. COli.

CrniocoOHOCTh 00pa30BBIBaTh OMOILUICHKY OIPEeNsuId CTaTUCTHUECKUM MeToaoM. M3 obmiero
Yycna BBIJCNIEHHBIX KYIbTyp 149 M305TOB MMEIH CIIOCOOHOCTh K OMOIUIEHKOOOpa30BaHHIO. BbiIo
YCTAaHOBJICHO, YTO KOAaryjia3a-HeraTWBHbIC CTapUIOKOKKM ¥ S. aureus oOnamaroT Oosblien
CIOCOOHOCTBIO 00pa30BbIBATh OMOIUICHKY, 10 CPaBHEHHIO C BBIICICHHBIMU KynbTypamu E. coli.
Takske yCTaHOBIICHO, YTO XapaKTep BOCIIAIUTEIFHOTO TPOIIecca MaToIOr0aHaTOMHYECKHE H3MEHEHHS
B BBIMEHH )KMBOTHBIX IIPH MacTHTaX 3aBHUCAT OT BHJA BO3OYANUTEIIS.
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«ITAJIABAW» KIIC-TETT KAHAJIAJIBIK GROWSAFE KYHECIH KOJIIAHY JAFBI
BETEPUHAPUSLIBIK-CAHUTAPUSLIBIK TUTMEHAJIBIK TAJIAITAPFA CAl KEJTY1
COMPLIANCE WITH VETERINARY AND SANITARY HYGIENIC REQUIREMENTS
WHEN USING THE CANADIAN GROWSAFE SYSTEM IN «SHALABAY» LLP

AHHOTAIUA

Maxkanana «lllanabait» JKIIC-me erti OarbITTarbl Kazak akdac TYKBIMBI ©CIpUICTIHIIKTEH,
kaHaganeik GrowSafe kyiteci kypoutran OosatbiH. CoHIbIKTaH KaHagaidblk GrowSafe kyitecin
KOJIJITAaHYJaFbl KOpa xK00ackl, OHBIH CAHUTAPUSIIBIK TalanTapra Kelyi e3eKTi Macenenepiy 0ipi 00bIm
tabbLIabl. Cebeli kaHyapiap bl 300TUTHEHANIBIK CTaHIAPTTapFa COMKeC KeJIMEHTIH Kopa JKainapaa
yCTaraH Ke3/ie OJapAblH OHIMILIIri MEeH Te3IMIUIri TeMEHJEHmi, JKammail aypynapra oKell COFYHI
MYMKIH, COHJBIKTaH MaJjl IIapyallblIbIFBIHAAFEl YH-KaHIaphiH jko0anay, cally KoHe MaijajiaHy TeK
TEXHHMKAJILIK €MEC, COHBIMEH KaTap OHOJIOTHSUIBIK YKOHE 300TMTHMEHAJIBIK TajlanTapra cail Herizaenyi
Kepek. Mannel KyTin-Oaryra apHaifaH Kopajap jKaHyapiiapAbl OpHAJACTHIPyFa, a3bIKTaH/IBIPYFa,
cyFapyra j>KoHe KyTim-Oaryra bIHFaiibl Oonybel Tuic. [llamaGaii JXKIIC-meri kopa »o00achkl OapiibIK
CaAHUTAPUSIIBIK-TUTHEHAJIBIK TalanTapra cail CaJlbIHFaH.

En angeiven GrowSafe sxyiiecine kocnaii Oypeia 10-14 GeifimMzaenny KyHiHEH ©Te/li, 0/1aH KeHiH
40-49 kyHre OcChl JXYHEHi KOCBIN, CBIHAK >KYMBICTapbl »kyprizinemi. GrowSafe »xyiieci manabiH
a3bIKTaHYbIH, Tipi caliMaK O©CIMiH eJIIeMiH 0akpulayFa MYMKIHJIK OepyMeH KaTap, TYThIHbUIMaraH
a3bIk Mediepid (TAM) xoHe TYKBIMIIBIK KYHBUIBIK HHACKCI MOHJIEPIH aHBIKTAY YIIiH KOJIaHBLIAIbI.
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TAM-nb1 3epTTey YIIIH MajaapIblH KBIHBICHL, TYKBIMBI, eJIIeMi, Oip ’KacTarbl MajajapIaH yKcac
TONTAPBIH )KUHAWABL. Mangap apachIHIaFb! JKaCTBIH €H JKOFaprbl 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: eemepunapusnvlk-canumapusneix, 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, TaMaKTaHbIpy, 6cipy, NaiaaiaHy jKoHE KYTIMHIH 9cepiH 3epTTeii
JKOHE OCBl HETi3lle KOFaphl OHIMIUTIKKE, KOpIIaraH OpTAaHbIH KOJAWCBhI3 OCEPIH JKOIOFa IKOHE
anciperyre bIKHaJl €TETiH YCHIHBICTAp jKacaiapl. ANl BeTepUHApPHUSUIBIK-CAaHUTApUsl OYKUI TaOBIHHBIH
QN-ayKaThIH caKTayra OarbITTallFaH JKanmail ic-mapaiap eTkizelmi: ¢epMara WH(EKIUSUIBIK >KOHE
WHBA3MSUIBIK aypyJiapJblH KO3BIPFBIIITAPBIH OKENYyJiH HeMece OJaH NIBIFAapy/AbIH alIbIH ally jKoHE
MATOTSHJIIK YKaHYyap IbIH JICHECIMEH OaiIaHBICBIH OOJIBIPMANTBIH JKaFIaiiap xacaiibl.

300rurueHa  TYPFBICBIHAH ~ MaJl  INApyallbUIBIFBl  YH-KaluIapblHBIH ~ HOpMaJaHFaH
MUKPOKIMMATHIHBIH HETi3ri mapameTpiepi TemIlepaTypa, ayaHbIH BUFaJIBUTBIFBI, KOMiPKBIIIKBLT
ra3bIHBIH MOJIIIEpi, ra3, aMMHaK, KYKIPTCYTeri, COHJai-aK aya KO3FaJbICBIHBIH KbUIIAMIIBIFBI OOJIBITT
taObTaasl [1].

300BeTepUHApIBIK MaMaHAap kobanay jKoHE cally Ke3iHzae, oObeKTiiepaAi KaObuinay >KoHe
naijanaHy MpoLECiHAe JIe CAHUTAPIIBIK-TUTMCHAIBIK HOPMAaJIap/IblH CaKTaIybIH TEKCEpyre MIHJCTTI.
KobGanplk memrimaepai KaObUIOayAbIH OPBIHABUIBIFBIH, CMETANAPbIH IYPHIC KacalyblH, KoOajay
HOPMaJIapBbIHBIH CaKTATybIH OaKblIay KaxKer.

Erep »aHyapmapisl ycray 300THTHEHANIBIK €peKeNepre colkec KenMmece, OHJa MalIbIH
OHIMJIITITT MEH TO3IMJILIITI TOMEHAeH 1, Kanmai aypynap 601ysl MyMKiH. Mail 1mapyanibulbIF bIHAAFbI
MaJl Kopajap MIHIETTi TYpA€ TEXHUKAIIBIK, OMOJIOTHUSUIBIK KOHE 300TMI'MEHAIIBIK TajJanTapAbl CaKTaybl
tuic [2].

KadipisiMaapra KiOepy MalblH dJ-ayKaThl VIINIH OH Jen caHajgaabl. JKajmbl >KalbUIbIM
MallFa cepyeHsieyre, MiHe3-KYJIKbIH JKaKcapTa/bl Ien caHanaisl [3].

CubIpnapblH JeHCAYJIBIFBI MEH MiHE3-KYJIKbIHA KOPa MOJIIIEP] CHSKTHI KOpa culiaTTamajiapbl
HeMece 0acka (akTopiapsl acep eTyi MyMKiH [4].

Bapnbelk KeMm 3MAHABI KOHE YJIBI 3aTTapchl3 OOdybl Kepek. KemeHaepae caHUTapIibIK
MHUKPOOHONOTHSIIBIK TaJlIay XKYPri3y YILIiH apHaiibl 3epTXaHaiapa 3epTTeseIi.
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ABBIK-TYTIKTI OapibIK skaHyapiapra Oip yakbITTa Oepy KepeK. A3BIKTaHIBIPY JKOHE KYTY-OyiI
JKaHyapJapablH JIE€HCAYJBIFbl, PEMPOIYKTHUBTI KacHETTepli MEH OHIMALUIIriHEe OalIaHBICTBI 0OJATHIH
MaHBI3BI Oap [5].

XKanyapmapael ycray jKoHe Majl IHIapyallbUIbIFBl OHIMIEPIH OJaH opi CaTyAbIH HEri3ri
mapanapablH Oipi - JKYKHOANbl aypylaplIblH TapalyblH OONIBIpMAy J>KOHE OJIAPMEH Kypecyre
OarbITTAIIFaH BETCPUHAPHSIIBIK-CAHUTAPHSUIBIK Mapanap [6].

XKanyapnapablH KyKHNaisl aypyiapbl OOHBIHIIA MaJl IIAPYallbUIbIFEl APy alIbUTBIKTaPBIHBIH
oN-ayKaThlH  KaMTaMachbl3 €TEeTiH BeTCPUHAPHSJIBIK-CAHUTAPHSUIBIK  ic-lIapaiap  JKyieciHae
JMe3nHPEKIN, AC3UHCEKIMS JKOHE AepaTH3alusl MaHBI3IbI OpBIHAApAbIH OipiH amamgsl. OmapasiH
HETI3T1 MaKcaThI-KOpIIaFraH OpTaja )KaHyapiIapblH JKYKITaIbl aypyIapbIHbIH KO3IBIPFBIIITAPHIH JKOI0
HeMece 3anajichi3anaplpy. MyHaai sKyMBICTapabl KYPTi3y Mall IapyalblUIbFbl OHIMIEpiH OacTamnKbl
KaliTa eHAEYMEH aWHaIbICAaThIH opOip MIapyamIbUIbIK OOWBIHINA SMU300THSFAa Kapchl ic-TIapaniap
JKOCTIapeIHaa Ke3aenemni [7].

ET xoHe cyT eHepkaciOiHae >kaHyapiapAbIH 9N-ayKaThIH TEKCEPY TYTHIHYIIBLUIAPABI €T MeH
CYTTIH KayiIci3 jkoHe KaHyapiiapra jKaKchl KYTiM JKaCalThIHABIFBIHA CEHAIPY YILIiH KONJaHbUAb. Ipi
Kapa Majl VIIiH KO3FaibIC, THUTHEHa, XapaKaT >KOHE JIeHE J>KaFMaiblH Oarajay oleTTeri )Karmaira
aitnansr [8].

Bopnakpinay ananmapbiHa ipi Kapa MalAbIH 9J-ayKaTbIH Oarajay YIIiH YII HETi3ri HOTHKere
HeTri3genTreH kepcerkimrep Oap. Omapra MbIHaNIap KaTaabl: TEPiHIH Ta3aJbIFBIH, THIHBIC allybl KOHE
MaJIFa Kapay 9JIiCiH Oaranay apKbLIbl XKy3ere achipbliasl [9].

JKanyapiapablH JCHCAYJIBIFBIH KaMTaMachl3 €TYJIIH JKOHE OJiapJaH €H JKOFapbl ©HIMIUTIKTI
QITyJIBIH alKBIHAAYIIB (DAKTOpPIIaphl 300TEXHUKAJBIK TaJlaTap MEH 300TUTHEHAIBIK HOPMAaTHUBTEPIe
ColiKkec KeleTiH a3bIKTaHABIPY MEH KYTIiN-0ary jKarJaillapblH jkacay jKoHe Koliay OOJbIN TaObLIajbL.
AybUT IIapyallbUTBIFBl KaHyapiiapbl MEH KYCTapIbl KYTiN-0ary >KoHE a3bIKTaHIbIPY >KaFIailapbiH
OHTaMIaHIBIPYABIH HETI3Ti OarbITTapsl 3epaeseH i skane nerisaeni [10].

CoHbIMEH KaTap, KOpaJaFbl BUIFAIABUIBIK OHIMIUIITIHE KATTHI ocep €Teli, ai >KOFaphl
canbIcTRIpMaitbl bUTFANABUIBIK (RH) MoHmepi meHcaynbikka OaiaaHBICTBI MAceeepre JKOHE OJiM-
KITIMIe OKeJIeTIH Kbuly KepHeyiH apTThipaabl [11]. CoHIpIKTaH THICTI iIIKI KIUMATThl KAMTaMachl3
eTy YILIIH aya TeMIIepaTypachlH, bUIFAJABUIBIFEIH KOHE aya CarachlH JKENACTY, )KbUIBITY, CAIKbIHIATY
koHe T.0. 6akpuIaybIMbI3 THIC. [12].

ETTi Mangpl a3pIKTaHABIPY THIMAUIITIH apTTBIPY OHAIPYLIUIEPiH KIipiCTUIIriH apTTHIPHIN,
COHBIMEH Oipre CHBIp €TiHIH KOpIIaraH OpTaFa JCepiH TOMEHNETYi MYMKiH. A3BIKTaHABIPYABIH
THIMJIUTITT eTTI ManublH Kem (aKTOpJbl JXoHEe KypJelli CHIaTTamachl OOJBIN TaObLIaIbl >KOHE
JKaHyapiap apachlHIarbl aWbIpMAIIbBUIBIKTAp KONTereH OWOJOTHUSUIBIK —TPOLECTEepIiH — e3apa
opekerTecyiHe OalNaHBICTHI, OJlapFa €3 Ke3eTiHAe (U3HOJNIOTHSUIIBIK KOHE YCTay PEXHMi ocep eTelli
[13].

Aya-pailbIHBIH JKeMJIi TYTBhIHyFa JKOHE THIMJIUTIKKE Kamail ocep eTeTiHIH TyciHy Oisre
KOJIAWChI3 aya-paiibl KarJaiblHAa OHIMIUIIKTI OHTaWIaHIbIpAaThIH O0acKapy JKoHE TaHIay OIICTepiH
kacayra keMekrece . by OonamakTa KIMMaTThIH ©3repyiHe TO3IMIUTIKTIH MaHbI316! actiekTici [14].

Mlana6ait «KIIC»-ri GrowSafe kommanuschiHbIH Bule-Tipe3uaeHTi Jluc Pymcdhensanen
kesmecim, 2020 >KpuTBI KasaH aiiblHAa JKaOMBIKTApbIiH caThin aiaael. Kasipri tanma GrowSafe
KOMIaHMsICHl ayieMHiH 13 eminze ipi Kapa MaablH 25 TYKbIMbI OOMBIHINA TAOBICTHI KYMBIC iCTEYIC.
XKempuey OapoicbiHaa Oakpuiayra apHanran GrowSafe KoMIaHUSCHIHBIH KaOIbIKTapbhl MAaJJIbIH KEKe
a3bIKTaHYbIH OakbUlayFa MYMKiHAIK Oepeni, Oyl Tipi caiMmarblH OJIIEYMEH Karap TYThIHBUIMAaraH
a3bIK MOJIIICPIHIH MOHIH JKOHE TYKBIMBIK KYHIIBLIBIK MHICKCI MOHIH aHBIKTAy YIIIH KOJIAHBUIABI.
TAM-zp1 3epTTey YIIIH ManapIblH KBIHBICH, TYKBIMBI, eJieMi, Oip jKacTarbl Majgap/aH yKcac
TONITapbIH KUHANIBI. Mangap apacblHAAFbI KacThIH €H Koraprbl alibipMamibuibirbl 90 KyHTe AediHri
apajibIK 0OJTybI THIC.

byn TtexHomorusiHeiH epekureniri GrowSafe Beef jxaOnpirel apKbUIbI TYTBIHFaH Ke3Je,
*KaOJbIKKa KipIKTIpUIreH Tapasbulap MEH JaTYUKTEpP apKbUIbl OHBIH Tipi MAaccachlH OJIIEHAl XKoHEe
Oapiblk cammak  kepceTkimTepi GrowSafe Systems amanuTHkamslk OarmapiaMaiblk OKyiHeciHe
xuHanaapl. EH amgsiMen 10-14 Oeitimumeny kyHiHeH eteni, ojgaH keiin 40-49 kyHre ockl kykeHi
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 MoHAepi Oap Majbl 191 aHbIKTayFa MYMKIHIIK Oepei
[15].

XKahannpik xoram peTiHge O0i3 >KaHyapiapIblH CayJlbIFBIH KOpFay »OHE a3bIK-TYJIKIEeH
KaMTaMachl3 €Ty YIIiH ©CIpiIeTiH MaliFa THICTI KYTIM MEH Xarjail >kacaybIMbI3 Kepek. KapKerambt
(hepmanapra ecipiieTiH >kaHyapliapabl YCTay >KaFIalIapbIHBIH JKapaMIbUIBIFBI MEH OMOJOTHSUTBIK
acepi KypAesi )kKoHe IMOIIMOHAJIBI TAKBIPBII OONBIN TaObUIaAbI, Oipak Halap 3epTTenreH, Oy cascat
MIeH 3aHHAMAaHBI HETI3/Iey YIIiH CaHIBIK MAIIMETTEPIiH OKTRIFBIH Oinipemi [16].

3epTTey MaTepHuaJAapbl MeH JAicTepi.

3eprrey xymbicTapel  Abait oOmbicel, Cemeil kxamaceiblH JKapma aymansiHmarsr, Llap
aybuteiHaH 13 KM apakambIKThikTa opHanackan «Illamabaii» JKIIC-meri kanamameik GrowSafe
JKy#ecine )Kyprizinai. OHbIH CaHUTApUSIIBIK TUTUEHAIBIK TajamKa caid O0Tyhl 3epTTEIIi.

3eprrey matepuansl perinae GrowSafe sxyiiecinme opHanacKaH ipi Kapa Majijapibl ycTayra
apHaJIFaH KOpaJapblH CAaHUTAPHUSIIBIK-TUTHEHAIBIK TAJIANTapFa cail CalbIHYbl ajlbIHAbI.

3epTTey HaTHAKEIEPi

Man xopamapsl apHaiibl o3ipJIeHTeH jkoOayap HETi3iHAE CcalbiHaAbl. bapiblk KypBUIBIC
yibpIMIapeiHaa Ko0ajay KypbUIBIC MaTepualifapbl MeH o0alayFa apHalFaH HopMajiap MeEH
MemiekeTTik ctangapTrapasl (MEMCT) eckepe OTBIpBIT KYpriziiei.

CublpnapaplH penpoAyKTUBTI KaOileTTepiHiH JeHreii keOiHece Yycray KarJailmapbeiHa,
MUKPOKIIMMATTHIH JKal-KYHiHe, a3bIKTaHBIPY ACHTeiiHEe OalIaHBICTHI.

OpuHE, TEHIepiMCi3 a3bIKTaHABIPY, TUETAHBIH HETi3ri OMOJIOTHIIBLIK KOMIIOHEHTI OOMbIHIIA a3
a3BIKTaHBIPY, KaHyapiapasl OelceHnl (QU3UONIOTHSUTBIK KO3FAIBICTaH TaOUFH KAKETTUTIKTEH allbIpy
ONapIIbIH Ke0ero KabieTiH eoyip TOMEHIeTe M ].

Bykanapns! enaipy alTapiblKTail €Cy MEH a3bIKTaHIbIPY THIMITIriHEe OalIaHBICTBI KONANIIBI
00BN TaOBUTANBL. Y H-KaWgaFbl KOIIMII, JXOFapbl KOHIICHTPATThl a3bIKTAPMEH CaJIBICTHIPFaHIIa,
JKAMBUTBIMIIBIK OYKAIapIsl OHJICY ap3aHbIpak, Oipak VIIaHBIH Maibl HaphIK TajanTapblHA COWKeC
Kenmeyi MyMmkiH [17].

Maunusr yeray auici. ETTi OarbiTTa ecipinyine 0aiyiaHbICThI Oailyiaychl3 ycTay (€pKiH XKYprizy)
Kyieci Koinaneuiaael. Cebebi eT OarbIThIHIA OCipiieTiH Mangapasl 00C ycTay Tocimi THIMII OOJIbII
TaOBLUIAIBL.

GrowSafe >xyiieci opHamackaH Mail KOpacsl 2-Te OeiiHreH: GipiHImici-Maa KOpachl, eKiHITici-
TONTAINl CyFapaTblH AaBTOMATThl CYyFaprbIITap, a3blK Ccaliblll OEpeTiH Hayajapbl 0ap, SFHU
a3BIKTaH/IBIPHINT-CEPYCHICTETIH aJaHIapbl KapaCThIPBUIBII JKacaJFaH.

Mai KopanapbeIHbIH y3bIHIEFE 81 M, eni — 50 M, onbI immiHge 18 M — Kopa, 32 m - GrowSafe
JKy#eci opHaslacKaH, OuikTiri — 2 M, 6 yiakeH Kakma, 14 tepese, 11 aya aMacThIpaThiH KYOBIPBI 0ap.

Ipreracei-FuMapatThIH iliHapa sxep actel Oemiri. Ipretacrapiasin Tepenairi 50-70 cu.

KaOsipranapsl Oepik jxoHe Mecko OJIOKTaH KacajFaH.
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Tebenep fruMaparThl aTMoC(epanblK JKaybIH-IIANIBIHHAH KOPFAiJbl, OHBI OKIIAayJayFa
KBI3METiH aTKapaJibl. EfieHi OeToOHMeH Ka0bUIFaH.

Op xKaHyapra KeOipeK OpbIH Oepy, >XYMCaKk TOCEK-OpPBIH JKOHE JKaHyapiaplel YcTay
JKYHeNepiHze epKiH KO3raly KaHyapapIblH dJI-ayKaThIHA KaFbIMJIbI 9Cep eTei e cananass [18].

Manra xalpUTBIMFa KOJ JKETIMAUTIK, OHBIH imIiHAEe KeOipeK KEeHICTIKKe KOJ KETIMIUIIK, a3
aroHHCTIK ©3apa 9PEKeTTeCy, aya CcanachlHBIH JKaKcapybl jKOHE KCH ayKbIMJIbI OPEKETTEPAl OphIHIAY
MYMKIHZIr 0ap eKeHMIr kepcerinreH. XKalbUibIMIapabIlH apTHIKIIBUIBIFB OipHEIE mapaMeTpliepre,
COHBIH IMIiH/IC aya-paiibl MCH KOJICHKEHIH 0oybiHa OainanbIcTh [19].

[

Cypert 2 — Cyrapy xyiieci

Cyrapy xyiieci aBTOMaTThIpbUIFaH. JKa3rbl yaKbITTa KAJIBIITH TEMIIEPaTypachl CaKkTajJbIHAbI,
aJl KbICKbI yaKbITTa KBUIBITBUIAAbI. ABTOMATTBI CyFapy KYyHeciHe KOWBbUIATBIH HETi3ri Tananrap - Oy
JKaHyapiapJblH CyIbl TYTBIHY KapKbIHABUIBIFBIHA COWKEC KeJeTiH MOJIIep/e JKbUIbl CyMeH
KaMTaMachl3 eTy jkoHe KpicTa - 40 °C-ka xeTkeHae e xymsic icreyi [20].

Hayamap mMykusiT ne3nHpeKIHsIIaHFaH, CYbl JKaKChl OONYBI KEpeK, xKaHyap CyAbl Ke3-KelreH
yaKbITTa TYTBIHYBI YIIiH IIETiH Hayajlap KoJaHalbl. AybI3 CYJbIH TeMIlepaTypachiHa Hazap ayJapy
Kepek, Oy ocipece jkac jxaHyapiap yimiH erTe MaHb3Abl. Kpicra cy 10-12°C rpamycka aeiin
KbI3ap1 [21].

KeHyi MexaHMKaJBIK OIICIICH Ta3ajlaiijibl, anTacblHa 2 PpeT Ta3aJaljbl, OHBbI ETICTIKKE
TBIHAUTKBIII PETiHIE KOIIAaHA b

Kazipri yakpiTTa JIe3uHGEKIUSIIBIK Kypajijap HapbIFbIHIA OTAHMABIK JKOHE IIETENIIK
OHJIPICTIH  JNopi-IOpMEKTEpiHIH ©eTe YIKeH AacCCOPTHMEHTI YCHIHBUIFAaH, OWTKeHI JKaHa
Jne3uH(EKUMSUIIBIK Kypajiaapasl YHeMI i37ey JKoHE NaMbITy BETEpUHApHSFA JKOHE MIapyalllbLIbIKKa
YHEMIi ecill KeJie )KaTKaH CYpaHbICTApPMEH bIHTaJIaHAbIPUIA/IBL.

I'mrofe3uB Kypaibl MPOMHIAKTHKAIBIK >KOHE MIMKOYpii (aFbIMAaFbl JKOHE KOPBITHIH/IBI)
Je3uH(eKuusIay yiIiH KoJJaHbuIaisl: Mall [apyallbUIbIFbl, OHBIH iIIHAE KYC [IapyallbUIbIFbl XKOHE
MaJjl MapyamblUIbIFel Yi-Kaimapsl, onapaarsl KaOIbIKTap, MyKOMMall, sKaHyapiap/ibl KYTy 3aTTapsl;
JKEMILOI HEeXTapbIHBIH YH-Kaiylapbl MEH XaOABIKTaphl; KEeMIIeN KyJakKmanapbl MEH KypaMa jXeM
3ayBITTapbl; aBTOMOOMJIb KOJIIT jKoHe OacKa Ja Kellik KypaiaapbiHa naiigananyra 6onazsl [22].
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[HapyambutbikTa Ae3UHGEKIH KYMBICTAphl JKbUIbIHA 2 peT JKyprizineai, rmoausus 2-3%
EPITIHIICIH MaliaaiaHaIbl )KOHE J1¢ KOPAaHBIH CHIPTHIH OKICH Ae3UH(EKIINS jKacalbIHAIbI.

ABBIKTaHABIPY-)KaHyapliapabl KYTyJeri MaHBI3IBI Mocelle. A3BIKKA oCep €TETiH >KaFbIMCHI3
(akToprapabl Tanay jKOHE JKOK KOITEreH aypysiap MCH eJIIMHIH aJI/IbIH ainyFa kemekreceni [23].

Ipi xkapa ManaeIH ecipye xoHe JKOFaphl caraibl eTiH ally MPOTEWH KOHE KypaMbIHIa a30T 0ap
KOCHaJIApMEH OalbIThUTFAaH JKEPTUTIKTI OHMIPICTIH KeMiH OapblHIA KOm TYThIHyFa OailaHBICTHI
Mangp! ecipy koHe Oopaakbuiay Ke3iHIe aKybI3AbIH KOHLEHTPALUMSCHl, COHAANW-aK HETi3rl KOPEeKTiK
3arTap MEH MHHEPAIIApABIH TeIe-TEHIIT1 YIKEH pojl aTKapansl [24].

ABBIK KypaMbl pallMoHFa cai OapiieIFbIHa Oipaeit Oepinemni.

1 man GacbiHa OepeTiH a3bIK Kypambl:

= Kypama xem 2,5 kr

= [Ien 7 xr

= Cypnem 10 kr

= Ty330rp

»  Ankapan (xkeM Kocmacsl) 30 rp

Op Typiai aiiMakTapAarbl CHBID €TiH OHAIPETIH aybUIapyamblUIbIK KOCIMOPBIHAAPBIHBIH
KOIITETeH MBICAJIaphl KYIITI JKeMIIern 0a3achl KYpPBUIFaH Xeple, TOJBIKKAHIbBI Kypama XeMmzaep
KOJJIAaHBUIATBIH ~ JKepIe  OHMIpIC  TEXHOJOTWACHIH  KaTaH  CAaKTaWTBIHABIFBIH, OHOA  Mall
OopmakpUIaHFaHHAH KeiiH Tipi cammarbl 420-450 kr »xoHe ofaH Jxorapbl 14 ailiblK JKachIHIA
aIIBIHATBIHIBIFBIH KopceTei [25].

KopbIThIHABLTAN KeNeTiH OoJicak, MalfapAblH OHIMIUTTIHIH JKOFapsl OOJybl €H OipiHImi
JKYPTi3iIeTiH BETCPUHAPHSIBIK CAaHUTAPUSUIBIK-TUTUEHANIBIK iC MIapajapAblH TYPBIC JKOJIFa KOHBUTYBI
JKOHE KYpri3iinyiHe Tikened OaiinmansicThl. Kanmai qa Oip mapaHsl TyphIC OpBIHIAIMAaFaH KaFaaia,
OHBIH THTI3€p 3VSIHBI MEH IIBIFBIHBI OpacaH 30p 0OJybl MYMKIH.

3eprrenren  «llamaGait» JKIIC-neri GROWSAFE xyifecin 3eprrey OapbIchiHIA Mai
Kopanmapsl ~ OapiblK BETEPUHAPUSUIBIK-CAHUTAPUSUIBIK THTHEHATBIK TajJalnTapra cail CalbIHFaHBIH
aiiTyra Oonajpl.
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PE3IOME

B cratbe roBopurcs, uto B TOO «lllanabaii» co3nana kanazackas cuctema GrowSafe, Tak kak
BEETCSI pa3BeICHUE Ka3axCKoi OenorosoBoil moponsl MsCHOro HamparieHus. IlosTtomy omHuMm u3
aKTyalbHBIX BOIPOCOB B HCIONB30BAaHWM KaHaackoW cucrteMbl GrowSafe sBisiercs mnpoexT
MOMEIIEHNE Ui XKUBOTHBIX, €€ COOTBETCTBHE CAaHMTapHBIM TpeOoBaHusaM. [loTomy dYto mpm
COJCPKAHUH JKUBOTHBIX B IOMEILEHHSIX, HE COOTBETCTBYIOIIMX 300TMTMEHUYECKUM CTAHAAPTaM, MX
NPOAYKTUBHOCTE M BBIHOCIMBOCTH CHIDKAIOTCSA, MOTYT IPHUBECTH K MAacCCOBBIM 3a00JIEBAaHMSIM,
MI0ATOMY MPOEKTHUPOBAaHUE, CTPOUTEIBCTBO M SKCILTyaTalisi HOMEIIEHHH B J)KHBOTHOBOJICTBE JOJKHBI
OCHOBBIBaTbCS HE TOJBKO HAa TEXHUYECKHX, HO M Ha OMOJIOTMYECKUX M 300TUTMEHHYECKHX
TpeboBaHmsX. [loMerienus A conepKaHus )KUBOTHBIX JOJDKHBI OBITh YIOOHBIMH IJIsl pa3MEILEHHUs,
KOpMJICHUS, TIOJIMBA U cojiepaHusi ®KUBOTHBIX. [Ipoekt xontoman B TOO "llana6ait" moctpoen B
COOTBETCTBHHU CO BCEMU CAHUTAPHO-TUTHEHUIECKUMHU TPEOOBAHUSAMH.

Ilpexxae Bcero, mepex momkmodenueM k cucteme GrowSafe npoxomut 10-14 nuei
ajanTanuu, mocie yero Ha 40-49 nHeit mpoBoaUTCS TECTOBast paboTa € MOAKIIOYEHUEM TOIH CUCTEMBIL.
Cucrema GrowSafe ucrnosnb3yercst 1uist onpeesieHus: KoJaundecTBa He motpediaeHHbx kKopmMoB (TAM) u
3HAaYCHUIl HHAEKCAa IMOPOJHON LEHHOCTH, KPOME TOro, 4TO IO3BOJISIET KOHTPOJIHPOBATH paszMep
KOPMOB JUISl JKUBOTHBIX, HPUPOCT XHUBOH Maccel. J{ns uccnenoBanuss TAM coOupaioT cXoIHBIE
TPYMIIB )XUBOTHBIX IO MOJTY, IOPOAE, pa3MepaM, OT OAHOJIETHUX KUBOTHBIX. MaKkcuManbHasi pa3HULA
B BO3PacTe MEX/y *KUBOTHBIMH JIOJDKHA COCTaBJIATh 10 90 nHel.
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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 Zeolitex» in their diet. The purpose of study is to give a veterinary and sanitary assessment of
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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 years. The zeolite used in this experiment contains at least 81% clinoptilolite. It also
contains 62% SiO2, 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 (NMAFAnNM) 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 Zeolitew; 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
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them are products called chelated bonds of trace elements with an amino acid or protein
molecule [7-8].

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-o. 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 Th1-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
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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].

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.

"

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].
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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.

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% AIl203,
5.45% Fe203 and 5.12% CaO, 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,O; 16
TiO, 0.17
Fezog 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
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be transparent, fragrant, and pleasantly smelling. Oil accumulates on the face in the form of large
drops. The results are presented in table 3.

Table 3 — Organoleptic parameters of the studied chicken meat

The name of the 10-day-old bird 20-day-old bird 30-day-old bird
indicator
Pale yellow with a pink Pale yellow with a pink | Pale yellow with a pink
Meat color tinge, yellowish-gray with | tinge, yellowish-gray tinge, yellowish-gray
a pink tinge on low-fat with a pink tinge on with a pink tinge on
carcasses; low-fat carcasses; low-fat carcasses;
. The muscles are dense, The muscles are dense, The muscles are dense,
Consistency - - . .
elastic, when pressed with elastic, when pressed elastic, when pressed
a finger, they quickly fell with a finger, they with a finger, they
into place quickly fell into place quickly fell into place
Z?;?;?éﬁng? Transparent and has a Transparent and has a Transparent and has a
broth pleasant smell pleasant smell pleasant smell
Smell It is typical for fresh It is typical for fresh It is typical for fresh
poultry meat poultry meat 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].
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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.
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 hitrogen 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
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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
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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
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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TYUIH

byn makanana «TaOury 1EomuT» a3bIKTHIK MUHEPAJIIbl KOHIIEHTPATHIH TAayBIK PAllMOHBIHIA
naiijanany Ke3iHJe TayblK eTiHIH camanblK KepceTKimTepi 3epTTenmi. 3epTTeyliH MakcaTbl —
pannonra «TabuFy LEOJMUTTI» KOCy Ke3iH/Ae TaybIK €TiHe BETePHHAPUSIIBIK-CAHUTAPHUSIIBIK Oara Oepy.
3eprrey kymbichl 2021-2022 sxpuimaper Chicken Ryaba kyc eri daOpukacsina xapactsl 120 0ip
kyHAiK Pocc 90 TykeiMael TaypikTapaa xyprizingi. Ocel ToxipuOene KONTAHBUIFAH IEOJIUTTE KeM
nerenne 81% wxiuHonTwionut Oap. Conpaii-ak oHbIH Kypambinaa 62% SiO2, 16% Al203, 5,45%
Fe203 xone 5,12% CaO, 2,30% MgO, 2,62 K20 xone 2,03% NaO 6ap. OpraHoienTHKaIBIK
capanrama xemJik KocrameH ecipinred 10, 20 sxone 30 KYHIIK TaybIKTapIblH YIIaJapbIHBIH 0OTEH
mici OonMaraHbIMeH, OakpuTay TOOBIHBIH YIIaJapbIMEH CalbICTHIPFAHIA YINAaHBIH CBIPTKBI TYPI
e3repMereHi aHbIKTaAbl. ETTiH Tyci OO3FBUIT KBI3FBUIT, a3[al bUIFAJIbI, CY3Ti KaFa3blHAa JBIMKBLI
Jakrap KanmaeipmaraH. ETTi miciprenme copria MeIfip, XOII HWICTi, WiCi »KaFbIMIBI OOJBIN IIIBIKTHI
3eprrey ToOBIHAA TaywIK eTiHiH pH memmepi 5,8-6,0 Oonabl, Oy mickeH, muki ertiH pH-Fa colikec
00sIbl. DKCHEPUMEHTTIK JKoHE OaKblIdy TaybIKTAPBIHBIH OYJIIIBIKETTEPIHACTI TMEPOKCUIa3aHbIH
oencenautiri Oipmedt Oonapl. bakpiiay jkoHe TokKipuOe TONTAPBIHBIH KYC €TiHIH 3epTTelIreH
YATUIEpiHEH aMMHaK »JKOHE aMMOHMH  Ty3Iapsl TaObUIMazibl. 3€pTTENreH  TaybIKTap.bIH
OYJTIIBIKETTEepiHAeT aMUHAMMHAKTHI a30TThIH Memepi 1,07 - 1,11 mr 6onasl. Me3zodwuiibai a3po0Tst
koHe (akynbTaTuBTI aHadpoOTH Mukpoopranmmuepain (MA®auMC) canbl 6,5%103-1,0x104
Kypansl. Ko3IbIpFeIITap, COHBIH INIHIE CaJbMOHEIUIANAp MEH JHCTepPHUs MOHOLMUTOreHaepi 25 T
enimue oxmaynanOaraH. 100 T eHimzeri eTTiH TaraMIbIK KYHIBUIBIFBI 10 KYHAIK TaybIK eTiH[E
132,6 kkan 60mb1; 20 kyHaik Taysik etinae 137,9 kkan; 30 kyHaik TaysiK eTinae 143,1 kkai.

PE3IOME

B nanHOH cTaThe M3y4eHbl KauSCTBEHHBIC MOKA3aTENIM MsiCa Kyp IPU HMCIIOJIb30BAHUU B UX
palroHe KOPMOBOI'O MHUHEpaJbHOIO KOHLEHTpara «lleomut HaTypanbHblil». Llenb uccnenoBaHus -
JIlaTh BETEPUHAPHO-CAHWUTAPHYIO OIEHKY KYpPHHOTO Msica mpu nobOaBimeHun B pamuoH «lleomwmt
HaTypalbHBIY». MccnenoBanus nposoamuch Ha 120 cyrounsix npimuistax Poce 90, mpunamiexammx
ntunedadpuke «Kypuia Psba» B 2021-2022 rr. leonuT, UCHOIL30BaHHBIN B 3TOM 3KCIIEPUMEHTE,
conepxut He MeHee 81% wknunHonTmionmTa. OH Takke comepxut 62 % SiO,, 16 % Al,Os, 5,45 %
Fe,O; u 5,12 % CaO, 2,30 % MgO, 2,62 % K,0 u 2,03 % NaO (ta6n. 2). OpraHoientu4eckoe
uccienoanre nokaszano, yto Tymkd 10, 20 u 30-gHEBHBIX LBIUIAT, BBIPAIICHHBIX C KOPMOBOMH
J100aBKOM, HE MMEJIM MOCTOPOHHErO 3amaxa, BHEIIHWHA BH TYIIKH HE M3MEHWICS 10 CPaBHEHHIO C
TyIIaMU KOHTPOJBHOW Tpymmbl. L[BeT OnemHO-pO30BBIN, clerka BIAXHBIH, HAa (UIBTPOBATHLHON
OyMare MOKpBIX ISITeH He ocTaBuj. Ilpu Bapke msca Cym HOJYYHIICS MPO3PAaYHbIM, apOMaTHBIM,
npustHO naxHymuM. Conepxanve pH KyprHOro Msica B ONBITHOW rpymre coctaBisuio 5,8-6,0, uto
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co0TBeTCTBOBaJO pH co3pesiero, celporo msca. AKTMBHOCTh MEPOKCHIA3bl B MBIIIIAX OMBITHBIX U
KOHTPOJIbHBIX IIBIILIAT ObLTAa OJMHAKOBOW. B HMcciaemoBaHHBIX 00pas3iiax Msca MTUIBI KOHTPOJLHOW U
OTIBITHBIX TPYIIIT aMMHAK U COJIM aMMOHHSI He 00HapykeHbl. CoJiepkaHue aMHHAMHAKAIBHOTO a30Ta B
MBIIIIAX UCCIAeTOBaHHBIX HBILIAT cocTaBmwio 1,07-1,11 mr. UucneHHOCTh Me30(MITBHBIX a3pPO0OHBIX U
(axynpTaTUBHBIX MEKpoopranuzMoB (KMADAHM) cocraBuia 6,5x10°%-1,0x10". Boz0ymurenu, B Tom
YHCcIie CalbMOHEIUTHI U JIUCTEPUH MOHOLMTOTEHBI, He ObUIH BbIIEICHBI B 25 r mpoaykTa. [IumieBas
neHHocts Msica B 100 r mpoaykra cocraBwia 132,6 kkam B msce 10-mHEBHOW KypHIIBI, MSCO
20-mueBHoM Kypunbl 137,9 kkai; 143,1 kkan B Msace 30-THEBHON 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
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expected. Kazakhstan is a country with developed animal husbandry, in which the number of cattle is
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®
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2.0 fluorometer using the Qubit™ dsDNA HS Assay Kit (Life Technologies, USA).To prepare genetic
libraries V3-V4, regions of the 16S rRNA gene were amplified using universal bacterial primers with

the addition of lllumina adapters direct 5'-
TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGCCTACGGGNGGWGCAG-3' and  5'-
TCTCGTGGGCTCGGAGATGTGTATAAGAGACAGGACTACHVGGGTATCTAATC C-3'

reverse primers [19]. PCR mix consisted of: 12.5 pl 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 (lllumina 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

Age and sex Fecal microbiota,%
Number of animals Name of the farm group of Breed Feeding type .
animals bacteria | archaea
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: .
1An,2An, 3An Farm «Bimuratovy Cows Aberdeen Angus Hay concentrate 96,26 3,36
5.Average: .
Tvl, Tv2, Tv3 Farm «Akylbay» Cows Local livestock Herb pasture 96,87 2,79
6.Average: . o
1Ki-1, 2K 3Ki Farm «Nadirov» Milking cows Alatau Pasture + concentrates 92,45 6,28
7‘AV?rage: 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: " "
1Ger, 2Ger.3Ger Farm "Shovda Cows Hereford Pasture (feather grass, tansy, sage) 96,57 2,22
10. Average: 12,27, 3Z Farm « Shibat » Cows Aberdeen Angus Pasture (wormwood, feather grass) 98,52 1,04
11.Average: . -
47-G, 52-G. 62-G Farm « Shkanov » Cows Holstein-Frisian Pasture (wormwood, feather grass) 97,45 1,91
Turkestan (South) region
12.Average: .
1KB Ch, 2KB Ch, 3KB Ch APC « Et Ark Manket» Steers Kazakh white-headed Hay concentrate 97,5 2,3
13.Average:
2An Ch, 3An Ch, 4An Ch APC « Et Ark Manket» Steers Aberdeen Angus Hay concentrate 96,55 3,25
14.Average: . ..
1G Ch, 2G Ch.3G Ch 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
Lachnospiraceae XPB1014 group
Acetitomaculum
= Pirellula
™ Succiniclasticum
= Prevotellaceae NK3B31 group

Ruminococcaceae NK4A214 group
W Candidatus Saccharimonas
Ruminococcaceae UCG-014
Lachnospiraceae NK3A20 group
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 oKelreH MapHUKTIK Ta3iapablH KeOeroine cedemmri dakToprmapabH Oipi OONBIT TaObLIAIB.
bizmin 3epTTey ©3eKTi Macejere apHaNIBl — MaJABIH a3bIKTaHABIPY TypiHe >xoHe Kazakcran
aliMakTapbiHa OalaHBICTBI METaH UIBIFAPBIHABLUIAPEIH (MAPHUKTIK Ta3fap) CalbICTHIPY. 3eprTey
Kazakcrannarsl ipi Kapa mMaja HOXICiHIH MUKpoOHOTachklH 3eprreiini. Toxipube KbIpbIK keTi Oac ipi
Kapa MaiFa Kyprizingi. Yirinep 16S mertabapkonray apKpUibl TaimaHnsl. bi3fiH 3eprTeynepimizne
METaH OHJIPICiHIH Ke3lepi OOJbIl  TaOBUIATHIH METAHOTCHJII  apXeHJIepliH MHKPOOTHIK
KaybIMIACTBIKTa OOJybIHA >KOHE apakaThlHACHIHA epeKlle KeHiN OeniHai. 3epTTey HOTHXKeciHae
METaHHBIH ©H a3 O0eJliHyl OTaHIBIK Ka3aKThlH aK0ac TYKbIMBIHAH TaObUIFaHBl aHBIKTAJIIBI.
KazakcranneiH O0aTbic aiimarbl Oacka OeTa aiiMakTapAaH opTypiiiiriMeH epekmiencHesni. COHIBIKTaH
KAMBUTBIMIAFBl  JKaHyapiiap OJapAblH MHUKpPOOMOTachlHA ocep eTeli, HOTHXKECIHIEe MeTaH
MIBIFAPBIHABIIAPET a3asapl. Conrtyctik xoHe OHrycTik Kaszakcran sxone Contycrik xoHe batbic
KazakcTan cHbIpIapbIHBIH MHUKPOOWOTACHIHBIH ©3TepTillITiri apacklHIarbl anb(a opTypiimiriHmeri
eneym aipipManmtbIbIK, CONTYCTIK aiiMak yirinepiHiH 0acka aiiMakTapra KaparaHJa MHKPOOHOTAcCHI
opTypii exeHiH kepceremi. TYKBIMIBIK albIpMAIIBUIBIKTApFa KeNeTiH OO0JIcak, CHMMEHTal J>XoHe
rOJIIITEHH TYKpIMaapbiHaa Methanobrevibacter TyKbIMIachIHBIH €H KOIT MOJIIIEpi, all Ka3aKThIH aKkdac
TYKBIMBIHZIa €H a3bl 0ap. Ipi KapaHBIH op TYKBIMBIHIA TE€HETHKAIBIK dcepre OalmaHbpICTHI 9p TYpIi
KapbIH MUKPOOHOTACH! OOTa B

PE3IOME

BbIOpochl MeTaHa KHUBOTHBIMH, OTHOCSTCSI K OJJHOMY U3 (DaKTOPOB YBEJIMYCHHMS MAPHHUKOBBIX
ra3oB, MPHUBOAALIMX B TOCIEJHHE TOAbl K M3MEHEHHMIO KinMaTa Ha 3emie. Hame wuccnemoBanue
TIOCBSIIIICHO aKTyaJIbHOH MpobjemMe - cpaBHEHHE BEIOPOCOB MeTaHa (MApHUKOBBIX T'a30B) OT KPYITHOTO
poraroro ckoTa B 3aBUCHMOCTH OT THUIIOB KOpMJIeHHMs M pernoHoB Kazaxcrana. B wmccrnemoBanun
UCCIIEYIOT MUKPOOHOTY (eKaluii KpymHoro poraroro ckora Kazaxcrana. OmnbIT MPOBEAECH HA COPOKa
CeMHU TOJIOB KPYIHOIO poratoro ckora. OOpasipl ObLIM MpPOAHAIM3HPOBAHBI C HCIIOJIb30BaHUEM
MmerabapkonupoBanus 16S. Ocoboe BHMMaHHE B HAIIUX HCCIEAOBAHUSAX YIEISUIOCH HAIMYUIO H
COOTHOIIGHHIO B MHKPOOHOM COOOIIECTBE METaHOTCHHBIX apXel, SBISIOIMXCS HCTOYHHKAMH
METaHONPOAYKIIMU. B  pe3ynbrare NpOBEICHHBIX HCCIEIOBaHUI OBUIO  YCTaHOBJIEHO, 4TO
MHHUMaJIbHasE SMHCCHS METaHa YCTAHOBJIEHAa y OTedecTBeHHOH Kaszaxckoil OenoronoBoil mopomsl.
3anaaHblil pernoH Kazaxcran oTiimyaeTcst OT Ipyrux peruoHoB Oeta pasHooOpazuem. CiieoBaTenbHo,
BBINIAC JKMBOTHBIX BIHMSET HAa MX MHUKPOOHOTY, YTO TPHBOJUT K CHW)KEHHIO BBIOPOCOB MeETaHa.
3HauynTeNbHAS Pa3HUIlA N0 anb(a pazHOOOpPa3UI0 MEXIy M3MEHYHBOCTHIO MHKPOOHMOTHI KOPOB M3
Cesepnoro u IOxnoro Kazaxcrana u mexay CeBepHbIM 1 3amaausiM KazaxcraHoM yKa3bIBaeT Ha TO,
yTo 00pa3ibl CEeBEpHOr0 PErMoHa HMMEIOT 0oJiee Pa3HOOOPa3HYI0 MHKPOOHMOTY, YeM OCTaJbHbIC
pervonbl. UTO KacaeTcsi MOPOAHBIX pas3inumii, Oojbliee KoiudecTBo poaa Methanobrevibacter
BBIJICJISIET CHMMEHTAIBCKAsl U TOJIITHHCKAS MTOPOJIbI, @ CAMOE HauMeHblee KoaudecTBo y Kazaxckoit
OenoronoBoii mopoabl. Kaxas mopojia KpyImHOTO POraToro CKOTa COACPKUT Pa3InuHyl0 MUKPOOHOTY
pyOIla u3-3a FeHETUYECKOTO BIUSHHUSL.
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IPI KAPA MAJIbI KEPATOKOHBIOHKTUBUTIH EMJIEY YIIIH JAHBIHJIAJIFAH
OUTOHNPEINAPATTBIH ®APMAKO -TOKCHUKOJIOTI'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 mOpiTiK ©CIMIOIKTEep KUBIHTBIFBIHAH maibiHasFaH «KepKom» karap MaWBIHBIH
(hapMaKoIOTHSITBIK, TOKCUKOJIOTHSUTBIK JKOHE MUKPOOHMOIOTHSIIBIK KOPCETKIMITEPI 3ePTTEINIHIN, HAKThI
KOpCEeTKIITep anblHFaH. BaKTepHoOMOTHsIIBIK 3epTTeyliep IepeKTepi HerisiHiae MapTThl MaTOTeHAIK
MUKpoduiopanblH KynbTypanapel «KepKom»  >xkarap MaiibilHa ~ eTe ce3iMTan OONaTBIHIBIFBI
aHbIKTanabl. Staph. aureus, E. coli xone Proteus MukpoopraHu3MIepiHiH KyJIbTypatapblHa KaThICThI
JKarap MaWbIH KOJIJIaHFaH[a, OJIApIbIH OCYiHIH Texeny aimarbl 19,2-nen 21,4 mM-re neiin kypar,
TETPAUUKIUH JKOHE MXTHOJI JKarap MailllappIMEH CalbICTBIpFaHNa aNTapibIKTall  KOFaphbl
OONaTHIHABIFEI aHBIKTANIBL. Arapiarel  auddysus omiciMeH Kypri3ireH 3epTreyiepae e
MUKpPOOTapAbIH OCYIHIH Kelleyuraey O KbUIIaMIBIFBl  CTAQUIOKOKKTap, KOKIpiHAi —TasKiia,
CTPENTOKOKKTAp, MpOTEWIep mpenapaTka oTe >KaKChl Ce3IMTalIBIK KOpPCEeTTi; KaHAWAa >KoHE
aCTeprUIIIOC TATOTEH/TI CaHbIPAYKYJIAKTAaphl J1a yKarap MaiFa ce3iMTan OOJIATHIHIBIFBl aHBIKTAJIBL.
[TpenapaTThl CEPUSITBIK CYHBIITY apKBUTBI OHBIH OaKTEPUOCTATUKANBIK KOHE QYHTUIMITIK acepiepi
Oap ekenairi >xoHe mpenapatThiH opTama MbuK Gencenainiri 0,07 mr/mn 6Gosica, oprama M®OuK
0,24 wr/mn  OonateiHABIFEI Oenrimi Oongpl. «KepKom»  xarap MalbIHBIH CYOXpOHHKAIBIK
VBITTBUIBIFBIH 3€pTTeY OapbhICHIHIA OHBIH KyMYJISITHBTIK dCepi HeMece JIeTallbJli KOPCETKIiIli OHBIH
Tikenel Oepidy [o3ackiHAa OaiaHbICTBI OONATHIHIABIFBI JONENACHICH. 1 Kr JeHe MaccachlHa
IIaKKaHaFbl 0apJIbIK JKUBIHTHIK 103ackl 1-4-111i ke3eraepae Oipmama temenaey ooiica (tuicinme 800,
2000, 3760, 6030 wmr/kr), kamraH S5-7-m Ke3eHAEpAE KYPT IKOFAPBUIAHTHIHABIFBI AHBIKTAJJIBI
(tmiciame 10030, 16030, 24990 wmr/kr). CoHpaii-ak, >KyprizinreH (HapMakoJOTHSIIBIK 3epTTEyIep
HOTIXeNepi (uronpenapaTThiH allKbIH KaObIHYFa KApChl 9cepi Oap eKeHIIriH JoyIen e .

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.

Tyitin co30ep: KepamoKOHbIOHKMUSUM, ipi Kapa mai, 0dpinik ecimoiik, gumonpenapam,
@apMaKO]lOZuﬂﬂblK Kacuem, yblimnivljlblK, MquO@]lOpa, aHmu6uomuK, 0811”]1}11/;1/!}1, MOKCUKOJI02UAL.

Key words: keratoconjunctivitis, cattle, medicinal plant, phytopreparation, pharmacological
properties, toxicity, microflora, antibiotic, depilation, toxicology.
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Kipicnme. Aybur mapyarmbUIBIFBIHIA KOKTEM-)Ka3 KE3CHIHIE JKHi Ke3IeCETiH podieManapabiH
0ipi — oy ipi Kapa Majjga Ke3[eCeTiH Ko3 aypyJapbIHbIH JKallai KepiHic Ta0ybl OOJBII TaObLIAIbL.
Kepy ammapaTbiHaa Wi Ke3[ECeTiH MaTOJOTHsUIApPAbIH Oipi - Ke3IiH KaOBIFBI MEH IIBIPBIIITHI
KaOBIFBIHBIH KaOBIHYBI-KEPATOKOHBIOHKTUBUT OOJIbIN ecenTeriHeni. byn aypy onemHiH KemnrtereH
ennepinne, conslH imiaae Kazakcran Pecrybnikacsiaia /1a sxui TipKenesi.

KepaTokOHBIOHKTHBHT KaHyapiapja, aTtan aWTKaHjaa, ipi Kapa Majma *Kui Ke3Jaecenl KoHe
KkebiHece anmai cunatka ue, oyn aypy manabig 50-nen 90% - Ha neitin ocep ereni. COHbIMEH KaTap,
Oyl oQTanbMONATONOTUS Majl MHIApyallbUIBIKTApbIHA AWTAPIBIKTal YIKEH AKOHOMHKAIBIK 3USH
KeITIpei, atam aiTKaHma, CYTTIH OHIMALIIri oprarra ecemneH 50% - ra »koHe Tipigel calMaKThIH
oprama ToymikTik ecyi 30-40% -ra TemeHneyi Typaibsl Moamimertep Oap. Twuicti emuik-
npodUIaKTHKAJIBIK [Iapajap KepCceTiIMEreH JKarFaiiia atanran aypyaaH skanyapiapabiy 25-30% -b
COKBIp O0JBIN Kanysl HeMece 50%-1aH acTaMbIHBIH KOpY KaOlIeTiH KOFANTY BIKTUMAIIBUTBIFI 00Ty
MyMKiH [1-3].

AypynbIH Kui KepiHiC TaOybl KO3[iH UIBIPBIIITH KAOBIKTApbIHBIH aHATOMHSIIBIK JKOHE
(hU3HONIOTUSIIBIK Oip-0ipiMEH epeKIIeTiriMeH xoHe 0acka 1a MeMOpaHaIapbIMEH ThIFbI3 AHATOMUSIITBIK
OaiiyaHpICIieH TYCETiHAIriMeH TyciHaipinieni. KoHbloHKTHBa MeH Menaip KaObIK OipiHIIi OoJbII
KOpIIIaFaH OPTaHBIH 3USHABI (haKTOpIapbIHA YIITBIPAU/BI, HOTIKECIHAE KaOBIHY YPIICTepi KEPATHUT TIeH
KOHBIOHKTHUBHUT TYpiHAE JaMufpl, Oipak keOiHece Oy ypaic eki KaOBIKTBI Oipre ycrar,
KEePaTOKOHBIOHKTUBUT TYpiHAE oTedi. byn aypy ipi Kapa Manjga Kdi Ke3[eCeTiH KenTereH
JKaHyaplapIblH 3aKbIM/IaHybIHA OaiTaHbICThI XKalai KepaTOKOHBIOHKTUBUT JeN atanasl [4-6].

En xui ke3meceTiHi >KYKHAlbl >KOHE WHBA3UBTI KEPATOKOHBIOHKTUBUT. WHGEKIHSIBIK
kepaToKOHbIOHKTUBUT (MKK) — Ke3miH MIBIPBINTE KAOBIFBIHBIH JKOHE MOJIip KaOBIKTBIH XKiTi
KaOBIHYBI, TAKPUMAIHs1, KO3/IH IIBIPHIIITH KaOBIFBIHBIH THIIEPEMUSICH, KAPBIKTaH KOPKYBI, CEPO3/IbI-
IpiHAI CceKpenusuIapAblH JaMybl, KaOakThIH OYIABIpaybl JKoHE JKapallaHybl, KO3 aJMaChIHBIH
nedopMaIusiIchl, Kepy KaOUICTIHIH TOMEHIeYyl HEMeCe KOWBUTYBI TOpi3lli OeNriiepiMeH CHIaTTaIazbl
[7,8].

AypyFa 0apIbIK KacTaFbl )KOHE aCBUITYKBIMBI ipi Kapa Mai, COHIai-aK aypy >KaHyapliapMeH
OaiinaneicTa OOJNATBHIH KbUIKbUIApAA Ke3aecendi, Kolmap, momkanap MeH UTTEp A€ ce3iMTayl OOoJbII
Kejeni, Oipak onapma Oy aypy Keml Ke3lecmelmi. Aypy »XaHyapiapisl KOl YCTaWThIH ipi Mai
MIApyalIbUIBIFEl  KEHICHAEPIHAE Te3 Tapalaabl jKOHE MYHJAAHl IIapyallbUIBIKTapFa CYT JKOHE €T
enimaitiria sxoranty (50% —ra neifin), Ke#ae oTiM-KITIM, COHIal-aK eMICy *OHE CayBIKTBIPY ic-
HrapajapbelH ©TKI3yre >KOFapbl IIBIFBIHIAP €ceOiHeH alTapibIKTail SKOHOMHKAJBIK 3ajail KelnTipesi.
Herizinen Oyt aypynaH Oapiblk op TYpIli *KacTarbl )KaHyapiap 3apAar mierefi, Oipak Oy3aymap MeH
Kac skaHyapiap 5 aiiian 2 )kacka JeiliH HerypiibiM cesimrain 6osbin kemei [9, 10].

Ipi kapa wmanmaret MKK-HiH ce0eOi JKyKnaubl KO3JABIPFBIMINEGH Oipre (pU3UKajbIK
(akropiapabiH (KyH, yJIbTPAKYJITiH COyJIEIeHYI, JKapakaTTap *xoHe T.0.) acep eTyi 0OoJIbI TaObLIaIbl.
By aypyablH €H Kell TapajiFaH STHOJOTHSUIBIK Ko3asipreiimTapbi-Moraxella bovis sxone Moraxella
bovoculi Gakrepusiapbl. Exinmmimik uH(pekuus periHae HWHOEKIUSIIBIK YPIICTI MIHEIeHICTIpeTiH
CTPENTOKOKKTap MEH CTaQUIOKOKKTap Ja jkui Tipkeneai. MyHbIH cebebi opTypii MeXaHHKaJbIK,
(M3HKaIBI-XUMHSUIIBIK, JKYKIAIBI, HHBA3HSIBIK dCEepiiep, COHMAHM - aK CUMIITOMJIBIK OOJybl MYMKIH,
MBICAJIbI, MAHKA, METPUT, KaTepil KaTapajbJbl Oe3reK, )KbUIKbl HH(IIIOAHIUACH, UT 00ackl )KoHE T.0.
[11-13].

Aypy >KaHyapiapAblH Oip IIapyallbUIbIKTaH EKiHIII [IapyalibUTbIKKa aybICybl Jia BIKIAT
eTeTiH Qaxrtopiap Oonbn TaObUIAABI, Oy €3 Ke3eriHAe aypyAblH KEeH TapalyblHa BIKIal eTeli.
WHdexnus Ke37eH ®KoHE MYPBIH KYbICHIHAH aFbIll K€TY apKbUIBI MEXaHUKAIIBIK JKOJIMEH (KaHyapiap
THIFBI3 OaiimaHbICTa OONIFaH Ke3/Ie) JKaHEe OHONOTHANIBIK TACKIMATAAFBIITAPABIH (IIBIOBIH-ITipKeep)
KeMeriMeH  kysere  acelppiianel.  CoHpaii-ak,  WHQEKUMAHBIH  Tapaly  Ke3i  Manl
HIapyallbUIBIKTApbIHAAFBl 300TUTHEHATIBIK TajJanTapAblH CaKTaJMayblHaH Ja KepiHic Ta0ybl MYMKiH
[14].

XKannel aypyaslH Herisri ke3i aypy kaHyapiap MeH OakTepus TachIMalAaylibuiap OOJIBII
TaObUIaAbl, OJap KOHBIOHKTHBAJAH JKOHE MYPBIH ULIBIPHIIBI  CEKPEUMSICHIHAH — HaTOTeHII
MUKPOOPraHM3MJIepAl 0ol mbiFapanbl. AypyJIbIH KO3JIBIPFBINIBI TiKeJIel jKoHe jkaHama OaltaHbIC
apKbLIbl, COHJAN-aK IIBIOBIH-IIIIPKEHIEPMEH MEXaHHUKAJIbIK KOJIMEH Oepiiesi, COHai-aKk ayaMeH
Tapaity apKbUIbI )KaHyapJIapblH YIKSH TONTapbl )KYKTHIPAIbL.
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BerepuHapnblk opTambMONOTUsAAa KONTEreH >KYMBICTAp KOHBIOHKTUBOKEPATUTTI EMIEyre
apHaJIFaH XKoHE Ka3ipri yaKbITTa opTYpJli CUIIATTaFbl eMIiK-TTPO(PIIAKTHKAIBIK KOIITETCH 9IicTepi MEH
Kypalmapsl VCBIHBUIFAH (3THOTPONTHI, MATOTCHETHKAIBIK, CHMITOMIBIK JkoHE T.0.). OcCH
MATOJIOTUSIAFEl JKaHyapiapAbl eMJICYAiH OChl Kypangapbl MeH 9icTepi Kasipri yakpITTa eHMIpic
KOKETTUTIKTEPiH TOJBIFBIMEH KaHaraTTaHabIpMayaa. Ocbiran OalIaHBICTHI aypy JKaHyapiapabl eMAEY
YIIIiH KaHa MperapaTTap MEH 9/IiCTEPiH J3ipJiey KOHE eHTi3y oTe KaKeT OOIBIT TaObLIa b

AHTUOMOTHKTEpre oHe Oacka OaKTEpPHIMATIK IperaparTapra Te3iMil MaTOTCHI IKOHE
MIAPTTHl TATOTEHIIK MHKpPO(IOpaHBIH KeH TapalyblHa OailaHBICTBI KOHBIOHKTHBOKEPATUTIICH
JKaHyaplapael eMIeyIiH YCBHIHBUTFaH Kypajmapbl MEH oficTepi Kazipri yakpITTa THIMII eMec,
COHJIBIKTAaH OH/IPIC KAKETTUTIKTEPiH TOJBIK KaHaFaTTaHAsIpMaiiel. HoTikecinae aypy skaHyapiapabl
eMICY/IH 3aMaHayH MpernaparTapbl MCH dJIICTEePiH 93ipiey )KOHE SHI13Y ©3€¢KTi OOJIBINT TaObLIA b

[IpakTHKaANBIK MEIWIIMHA MEH BETEPUHAPHUS HAKTHI OHIIPUICTIH AOPLIiK opMazapabl KaKeT
eTEeTIHMIKTEH, YKaHa MperapaTTapabl 93ipiiey KoHe OJlapIbl MPAKTHKAIBIK KOJIaHyFa JKeTKi3y OyTiHTi
KYHI eTe MaHbI3Ibl Ooyiabl. [IpemapaTThlH KOJDKETIMJAUITT KOHE OHBI OHIIPYIiH 3KOHOMHMKAIIBIK
IIBIFBIHAAPBIH €CKEPY/Il KOKET €Te/i, MBICAJIbI, OCNTLIi Oip SKOHOMHKAIIBIK JKaFaaia.

UKK-1i emzaeymiH THIMAUITT KeOiHece TepameBTIK IapajapislH epTe OacTaimyblHa
0ailyIaHBICTBI, SIFHU KaHyapJjap[bsl aypyAblH ajJFallKel OCNriiepiHAe eMCY acKbIHYChI3 KaJllbIHa
KeTipyre oKeine/i. bakTepusibIK 3THONOTHUAHBIH, COHBIH imriHme Moraxella bovis Tysmmaran MKK
eMziey Ke3iHle THIMII HOTIKere Te3 KOJ JKETKI3y YIIiH aHTHUCENTHKAIBIK epITIHAIIep MEH KEPTiTiKTI
JKaKna Mainap KOJMIaHbUIa b 18, KO3 IIaH MCH JKOHIIKTEP/ICH HKaKChl KOPFalla/ibl.

Kazipri yakpITTa 5KOJIOTUSIIBIK JKaFJaiIbIH HallapiayblHa OalIaHbICThl CHHTETHKANBIK J9pi-
JOPMEKTEPMEH  CallbICTHIPFaHJa CUMITOMATHKAIBIK FaHA €MeC, COHBIMEH Karap THUIMII
NAaTOTCHETHKAIBIK ocepi Oap kaHa (¢urompenaparTapasl kacay eote MaHbiasl [15, 16].
CanpicThIpMalnbl TYPFBIJAH aNbIN KaparaHaa Ka3ipri MeIuIMHa/Aa KOJIAaHBUIATHIH MpenapaTTapIbly
30% -man actaMbl ©CIMIIK IIWKi3aThIHAH anblHAABL. DuUTONpemaparTap aypylablH OaplbIK IepiiK
TYpAEpiH emM/ey VIIH KOJIIaHBUIAAbI, ajl BETEPUHAPIBIK OPTAIFMOIATONOTHIIA, OKIHIIIKEe opai, I
Il JKETKLIIKCI3.

CUHTETHKAIIBIK A9Pi-IopMEKTEpAeH allblpMalIbUIBIFE, (PUTONpenaparTap GpapmMakoTepaneBTiK
OCEpiHIH KeH CIIeKTpiHe He, yIbl eMeC HeMece€ a3 YBITTHI, OYJI OJapAbl Y3aK yakbIT OOWBI Oenrimi
»KaHama dcepIIepIiH Maiaa 00y KayilmiHCi3 Koganyra MyMKiHaik 6epeni [17, 18].

CoHIBIKTaH XKaHyapJapAblH Ke3 aypyiapbl Ke3iHJe eCIMIIK HIMKi3aTbIHaH jKacallFaH »aHa
dbutonpenaparrap/pl 93ipiey KoHE KOJIZaHYy JKOHE KeH BETEpUHAPUSIIBIK TpPAKTHKaFa CHri3y Kasipri
yakpITTa OYKi oneMJie YJIKCH FhUIBIMU-TIPAKTHKAIBIK MaHbI3bl 0ap, OHbIH ycTiHe KazakcraH
Pecnybnvkach eciMIiK ¢uiopachiHBIH OaiiIbIFbl OCHI OaFrbITTa KeH HEepPCIIEKTUBANIAD AlllajIbl.

3epTTeynepAiH FRUIBIMU KaHANBIFBL. AJIFalll peT OeTKi jkoHe TepeH KabaTka ocep eTy YIIH
JMAHOJWH HETI3IHAeri JKakma TypiHAe Mald o3ipieH[l KoHEe OHBIH  (hapMaKoJIOTHSIIEIK,
TOKCUKOIIOTHSIIBIK KOHE MUKPOOUOJIOTHSIIBIK KOPCETKIIITEP1 3epTTEMiHI.

KymbicteiH Makcatsl. «KepKon» duToxkakna MaiibiH 93ipIiey jkoHe OHBIH (papMaKoJIOTHSIIBIK,
TOKCHKOJIOTHSUIBIK YXOHE MUKPOOUOIOTHSIIBIK KOPCETKIIIITEPi 3epPTTey.

3epTTey MaTepuaaaapsl MeH daicrepi. «KepKon» skarap maliblH maiipiHaay yiuiH 013 kemneci
Iopimik eciMmmikTepai KommaHaslk: Kes3mopi mebi (Eirhgasia officinalis L., ouamka), xomkenken
xansipakrapsl (Plantago stepposa, mogoposkauk), Tacmen (Tymus serpullum L., wabpe), Tylimenak
rynaepi (Matricaria chamomilla L., pomarika). By eciMaikTepaiH XHUMHUSUIBIK KypaMbl MHKPOOKa
KapChl JKOHE AHTUCENTUKAIBIK KacHeTTepi Oap opTypsi OMONOTHMSIBIK OejiceHni 3aTTapra ere Oait
0O0JIBITT KeTe .

Jopinik eciMiKTep MIMKI3aTBIH KENTipy cepenepie Taburu (aya-KyH) J>KBUIyMEH >Ky3ere
acelpbuiabl. KenrtipyaiH oprama y3akTeiFbl 5-7 KyHOI Kypazapl. Cananbl IUKI3aTThl AalbIHAAYBL,
ChIHAMaJap/bl amybl )KOHE OJIapJIbl TaJIay bl KAMTHTBIH apHAibl 3epTTey SJiCTEpiMEH aHBIKTAIJIBL.
Jopinik eciMIiK MIMKi3aThIHBIH TYMHYCKAJIBIFBl 3€PTTEYAIH XKallbl KaObUganraH GapMaKoIOTHsIIbIK
onictepi OoiibiHIIa aHbIKTaIAH! [19, 20].

Bi3 xyMbIc OapbIChIHAA JOPUIIK OCIMIIKTEPACH JKHUBIHTBIFBIH KacaJblK (OCIMIIKTEPIiH
ycakTairaH OemikTepiHiH Memmepi 4-6 MM-JIeH acmaiijael), KonjgaHap amaeiHaa omap  1:10
KAaTBIHACKIH/IA CYMEH KaWHATBUIIBI HEMECE BICTHIK Cyla TYHIBIPBULILI (©ciMIikTiH 1 Oemiri cyablq
10 Geuirinze), COHIAN-aK aJKOTOJIbIK ChIFBIHBI (KYPFAK ChIFBIH/IBI) JaibIHIAJIb.
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durokarapMaiibl Kejeci apakaThIHACTA YKacaJbl: aJbIHFaH ©CIMIIKTEPi KUHAYJaH aJlbIHFaH
KYpFaKk >KOHE Maljanan TypairaH CHIFBIHABIHBIH 1 caiMarbl JKoHE MEJULIUHAIBIK JIAHOJMHHIH
9 canmarsl.

Kimmankara meiiHri jkoHe KIMHHKAIBIK ChIHAKTap AJIMAaThl OONBICHIHBIH «baticepke Arpox»
JKUIC >xarmaiisiga xyprizingi. bi3gia 3epTTey HBICAaHBI TOMITHH-(PPU3 TYKBIMIBI ipi Kapa MalFa
xyprizinai. UKK auarso3siH Ko aypyaslH KIHHUKAIBIK KOPiHICIH, STU300THSIIBIK JKaFIaiIbl ecKkepe
OTBIPBIIT JKOHE 3ePTXAHANIBIK 3ePTTEYJIep HEeTi3iHIe KY3ere achIpbULIBL.

XKarap maiiapiH OakTepusiFa Kapchl >KOHE TITIPKEHIIPrill KacHeTTepiH 3epTTey YImiH O0i3
3epTXaHalbIK THIIIKAHAAPFA SKCIEPUMEHT >KacalblK. ThIIKAaHAAp OpKakchichl 4 Tomka OemiHpi.
1-mi Tom GakpuIay, 2-11i TON TOHKiIpUOENmik 6ol Toxipude COHBIHIA THKIPUOLIIK THIIKAHAPIBIH
KITMHUKAJIBIK KaFAalbIH OaKpUIay YIOiH 013 4 KIMHUKAIBIK cay jKaHyapJiapabl 3epTTE/iK.

MewmieketTik dapmakoness (M®) tamantapblHa CyHeHe OTHIPHIT, KOJIAHBUIATHIH JKarap Mai
XUMUSUTBIK TYPFBIIaH OedTapam OOMybl THIC, ajuleprus TYABIPMAaybl JKoHE TEpiHiH (DU3NOIOTHSIBIK
¢byHKUMsIIApbIH 0y30aybl KEpek.

duTonpenapaTThIH TOKCHKOJIOTHSIIBIK KACHETTEPIH, KITiIey KIHE CO3BUIMANBI YHITTHIIBIKTHIH
napameTpliepiH, aF3ara, MYILIEIep MEH JKyiesepre jKajlbl 9CepiH aHBIKTay, COHaii-aK COl0 eHIMIepiH
BCTEPUHAPHSIBIK-CAHUTAPUSNIBIK ~ Oarajay JkoHe (HUTOIpenaparThl —TaralblHAaFaHHAH KeHiH
YKaHyapJapIbIH MYIIEIepi MeH TiHAEpiH NaToMOP(OIOTHSITBIK 3ePTTEy apKbUTBI 3€PTTEII].

JXKiTi YBITTBUIBIKTBI 3€pTTEY aK THINIKAHAAp MEH aK ereyKYHpBIKTapra >KYpri3uiii, apTypii
nmo3anapna Oip per imke, OWIMIBIKET ilmiHe, il KybICHA JXOHE Tepi acThlHA TaFallbIHAANIFaH Ke3ze,
¢duTonpenapaTThH YBITTHl 9CEpi MHTOKCHUKAILUS KOPiHICI )KOHE OHBI KOJIaHFaHHAH KeHiH eNTipijireH
JKaHyapJaapIblH IaTOJOTHSIBIK-aHATOMISUIBIK ~ AIIBUTYBIHBIH —HOTIDKeNepi OOoWBIHIIA OaralaHIbl,
MpeTapaTThlH CyOTOKCHKANBIK YBHITTBUIBIFBI aK ereyKyipbeikTapaa kyHaenikti 10 kyH imiame op Typaii
Jo3anapja ki eHrisyMeH 3eprrengi. [IpenapaTThiH YBITTHI ocepi HHTOKCHUKAIMS KOPIiHICI )KOHE KaH
KOPCETKIITepiHiH e3repyl OoibHImA OaramaHasl. CO3BUIMANBl aFBIMBI  €TeYKYHpBIKTapJa OHBI
OHTaMJIBI TepaneBTik Mo3anaH 30 KyH IIIiHAE YII €ce acaThiH OipHEIIe PET eHri3y Ke3iHJae 3epTTeIi.
Kynpenikri 6akpuiay Ke3iHae KIMHUKAIBIK KOPCETKIIITEP CKEePii: KA )KaFAalbl, TOOETI, THIHBIC
aIlybl, TEMIIEpaTypachl, ac KOPBITY JXOHE 30p IIbIFapy (QYHKIHMSIAPHI, ICHE CaJIMarbIHBIH ©CYy
JTUHAMUKACHI.

In vitro mpenapaTThiH MHKPOOKa KapChl OCICEHIIITI CHbIpIapaarbl KEPATOKOHBIOHKTUBHTTIH
KO3JIBIPFBIIIBI  OOJIBINT TAaOBUIATBIH MHKPOOPTaHU3MICP/IIH INTaMMJIApblHa KAThICTBI 3EPTTEIII.
Toxipubenep XortuHrep coprnacbiHaa, erti-nentouasl copnana (EIIC) »xoHe erTi-menToHasl arapaa
(EITA) cepusnblk CYWBUITY O[ICIMEH JXYPri3ijmi, O YIIiH KOPEKTIK opTaaa (urompenapaTThiy
OpTYpJi KOHIEHTpanusuiapbl kacanisl. bakrtepmocraTukanblk Kacuertep 37°C  Temmeparypana
TOYNMIKTIK JKOHE €Ki KYHAIK WHKyOalusgaH KeWiHri mpoOupkamapaa KyJiabTypalap[blH ©CYiHiH
O0onmaybiMeH ke30eH aHbIkTaiabl. «KepKon» ixarap MalbIHBIH MHKpOOKAa Kapchl OEICEHIUIIrH
aHBIKTAy arapiarel 1ud y3us oiciH KOJJaHa OTHIPHIT KYPri3iii.

AnpiHFaH THQPIBIK JepeKTep apu(METHKAIBIK OpTalla IIamMajapabl IKOHE OJIap/bIH
CTaTUCTHKAJIBIK KaTenikrepiH (M+m) ecenTeld OTBHIPHIN, BAPHALMSUIBIK CTATHCTHKAHBIH TYPaKTHI
omicimen eHzaenreH, CTBIOJGHT KpUTepUili OOWBIHINA CANBICTHIPHUIATHIH  KOPCETKIMITEPIiH
mibiHaibUIbIFel (P) anbikranran. Ecenreynep ymrin Microsoft Excel crarucrukanbik Tangay makeri
KOJITAHBLIIBI.

3eprTey HOTHIKeJepi :koHe Taugay. «baiicepke Arpo» JKCII cyr kemeHinae
KEepPaTOKOHBIOHKTHBIIEH 3apJan IICKKeH CHUBIPIApIblH Ke3 KoHbroHKTHBackiHaH «KepKony» skarap
MalbIHBIH aHTHUCETITHKAIBIK KACHETTEPiH 3epTTeY YIIiH IIalibIHABLIAP AJIBIH/IBL.

CUBIpIBIH 3aKbIMJIAHFAH KO3JIEepiHEeH allblHFaH WIaHBIHABUIAPIBIH OH JKETi ChIHAMAaChIH
0aKTEepPHOJIOTUSUIBIK, 3epPTTeY Ke3iHAe CTapMIOKOKK IITaMMJIAphl, MPOTEH KOHE iMeK TasKIIaaapbl
aHpIKTa) el Escherichia coli Taskmacel HeoMHUIIMHTE, TeHTAMUIMHTE, KAHAMULIMHTE, JTEBOMUIIETHHTE
YKOHE aMITMUMJUIMHTE Ce3IMTAIABIK TaHbITCca, Profeus mirabilis- redTaMuIMHTe, aMIUIWIIMHTE FaHa
cesimran Oonabl, an Staphylococcus aureus KO3ABIPFBINIBIHA AHTHOMOTHKTEPAIH OachIM KOMIIUIIT
CEe3IMTaIIBUTBIK TAHBITTHL.

KepaToKOHBIOHKTHBHT  Ke3iHjAe  O6JIIHTeH  MHKpPOOPTaHWU3MIEPHiH  aHTUOMOTHUKTEpre
ce3IMTaNAbIFbl  OOWBIHIIA JKYPTi3UIreH 3epTTeyNepliH JepeKTepi MHUKPOQIOpaHbIH KEHIHEH
KOJIIaHBLJIAThIH aHTHOMOTUKTEPre aiTap/IbIKTal TO3IMILIITIHIH albIHFaHBIH KOPCETEII.
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Kecte 1 — Beninren mramMmmaapabiH aHTHOMOTHKTEPTE€ CE3iMTaJIIBIFbI

Per Staphylococcus Proteus Escherichia
AHTHOMOTHKTEP L .
aureus mirabilis coli
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XKorappima alTBUIFAaHAApPABl KOPBITHIHABLIIAN Kene, Oy (akTopmap, Oi3miH OWBIMBI3IIA,
©3iriHeH XoHe 0acKa Ja alAblH - ala 0OJDKalThIH (pakTopiapMeH Oipre skaHyapiiap ar3achlHBIH ©3iH-
031 PETTEHTIH KOPFAHBIC JKYHMEJCPIHIH >KaIIbl TO3IMAUIIT MEH (YHKIUACBIHBIH TOMEHCYIHE,
CHBIpJIap apachlHAAa IATOTEHIIK MHUKpPO(MIOpaHbIH TapaiyblHa >KOHE O(TaIFMONATHIHBIH Naliaa
0oJybIHA, aTal alTKaHIa CUBIPJIAPIaFbl KOHbIOHKTHBO-KEPATUTKE OKEJICTIHIH aTall 6TKCH YKOH.

«KepKon» sxarap MaibIHBIH aHTHUCENTHKAJBIK KACHETTEpiH apHaiibl TecikTepi Oap arapaarbl
muddysmsa omicimen 3eprrenmi. «KepKon» »xarap MailbIHBIH MUKpOOKa Kapchl OENCEHAUIITIH 3epTTey
TETPAITUKIINH )KOHE UXTHOJI JKaKIa MaiIapbIMEH CaJIbICTBIPMAITbI TYPE KYPIi3iii.

Toxipube Oip cepusga xacamran «KepKow» xarap MalbIH KonjgaHa OTBIPHIN, Oec peT
KadTananael. KynpTypanapasl celHAY peTiHAE KepaTOKOHBIOHKTUBHUTIICH AaybIPAaThIH CHBIpIapAaH
OKIIayJdaHFaH Oip - ekl KyHAIK "mamaiblk" Ta3apThUIFAaH MHUKPOOPTaHM3MIECP KyJIbTypanapbl
KonmaHeiabl. Toxipube HoTwkenepi 2-kectene kenripinred. ChIHANBI OTBHIPFAH JKarap Mai
Staphylococcus aureus, E. coli, Proteus kynpTypanapbiHa KaTBICTHI aWKBIH OAKTEPHOCTATHKAIBIK
acepre ue OOJIATHIHIBIFBI AHBIKTAJIIBL.

Kecteme kenripiireH JepekTep HETi3iHAEC IIAPTTHl  MATOTE€HAIK  MHKpPOQIOpaHbIH
KkyneTypaigapsl «KepKomn» skarap MaiibiHa eTe ce3iMTasr O0NaTRIHABIFEI aHBIKTAIAbI. Meicaisl, Staph.
aureus, E. coli xone Proteus mukpoopranusmaepiHiH KyabTypanapbsiHa KatbicThl «KepKony» sxarap
MalbIH KOJIJIaHFaH/a, OJIapJIbIH OCYIHIH Kelleyliaey Hemece Texeny aimarbl 19,2-nen 21,4 mm-re
JeiiH Kypaca, OyJl TeTpalMKINH JKOHE MXTHOJ JKarap MaillappIMEH CajbICTHIPFaH/Aa alTapIIbIKTai
JKOFapbl 0ONATBIHABIFEI aHBIKTAIBI. MBICAJIBI, CHIHAJBIN OTBIPFAH JKarap Maibl TETPAUKIMH XKarap
MaibIMEH cabICThIpranaa Staph. aureus, Proteus mirabilis, E.coli, Ps. aeruginosa TaTOTEHIIK
MuKpodIopanap KyiabTypalapilapblHBIH OCYiHIH TeXely aiMareiHaH Triciame 15,7; 12,9; 11,1 xone
12,2%, anm uxtuou xarap MaibiHaH, Taicinme, 19,0; 22,0; 19,5 xone 20,0%-ra sx0Fapbl 00IaThIHIBIFbI
ansikrangs [ *P<0,05; *P<0,01; * *P<0,001].

Kecrte 2 — «KepKon» >xarap MalbIHBIH MHUKPOOKa Kapchl OCIICEHAUTITIHIH CabICTRIPMAIIBI JIEPEKTEPI,
ocyJliH Texeny aiiMarbl, MM (OTA, Mm)

MukpoopraHuzMep «KepKon» xarap Terpauukius xarap NxTnos xarap maiisl,
KyJIbTypajiapsl Maibl, MM Maubl, 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™ 11,140,15"
Ps. aeruginosa 19,24+0,18™ 15,7+0,21* 9,6+0,10"

Eckepry: *P<0,05; *P<0,01; * **P<0,001

187



Berepurapuns Fbl/IbIMAaPbI

Tycinikti 6omy ymin «KepKon» jxarap MaifbiHbIH Staph. aureus MHKpoQIOpachIHBIH 6CYiH
TETPALUKINH JKarap MaWbIMEH CaJbICTBIPFaHIa /,2 MM-T€ JKOHE HXTHOJIMEH CaJBICTBIpFaHIa
9,4 mMm-re kerreyinaerin acep erce, conpaii-ak E. Coli, Proteus mirabilis, Ps. aeruginosa maptTet
NaToreHmiK MHUKpodIopanbiH KynbTypanmapsl na «KepKom» karap MaifblHe J>KOFaphl ce3iMTal
OoNaThIHABIFE OenTim O0mbl. MBICanbl, CBIHANBIN OTHIpFaH (PUTOKAFap Mabl TETPANUKIMH KOHE
nonoQopM npenaparTapbiMeH caibicThiprana E. coli MukpoduopacsHbIH ecyiH, THiciHIe 6,2 xoHe
10,3 mm-re, Proteus mirabilis maptTel matoreHaik MUKpodIopaceiHbIH ocyiH - 4,6 jxoHe 11,2 Mm-Te,
KOK IpiHJIi TasKIIaFaHbIH 6CyiH, THiciHIIe, 3,5 xoHe 9,6 MM-Te KiTipACTIHIITT aHBIKTAIIbI.

AnnpiH-ana KOFapblia aTKapbUFaH ToxipuOeneH keitin 0i3 «KepKon» >xarap MaibIHBIH
MUKpOOTapFa JKoHE MaTOTeH/Il CaHbIpayKyJIaKTapFa KapCchl 9CepiH 3epTTenik. TecT-MuKpoOTap peTiHe
(TOYMIKTIK ~ MHKpOO  KyJbTypajapbl)  KEPaTOKOHBIOHKTHBUTIICH  aybIpFaH  CHBIPABIH KO3
MIadBIHIBUIAPEIHAH OOJIIHIeH CTPENTOKOKKTapAbIH 2 mrraMmMel (Str. hemoliticus), cradriokokKTap Iy
5 mrrammel (Staph. aureus - 2 nana, Staph. Albus - 3 nana), imek taskmaceiubly 3 mrammsl (E. coli),
Proteus 2 mrammer (Proteus vulgaris) »xoHe kekipiHIi TasKmachkiHbIH 3 mTaMmbl (Ps. aeruginosa),
COH/Iaif-aK KaHIu/Ia )KOHE aCIepTHJUTIOC TYBICHIHA KATaThIH TATOTSHIII CAHBIPAyKYJIAKTap ITaMIaphl
aNbIHBL. AJIBIHFAH 3epTTEY MAIIiIMETTEPI 3-KecTee KOpCeTUITeH.

Kecte 3 — Arapaarsr quddysus omici apkeutsl «KepKomny sxarap MalbIHBIH aHTHMHKPOOTHI acep €Ty
OenceHmiiri

MukpoOTapabIH ecy [penapaTTThiH 6aKTEPUOLUATIK KOHE
Tecrt - MmukpoOTap KBUIIAMJIBIFBIHBIH TeXKETyl | (QYHTHIUITIK 9cep €Ty HOTHXKECiHIH
(6XT), Mmm SKCITO3UIHACH, MHHYT
CTpenToKOoKKTap 2440,50 5-40
CradniokokKTap 19,6+0,71 0-30
Iimek Tasgkuacel 20,6+0,43 0-45
Kekipinmi Taskma 20,0+0,30 10-60
[Iporetinep 21,6+0,25 5-50
Kananaa TysichIHOAFBI 15.141.20 15-60
caHpIpayKyJIaKrap
ACTHPTUIIT TYBICBIHIAFBI 14,2+0,08 25-90
CaHBIPAyKYJIAKTap
Eckepry: Xarap MailbIHBIH 9pTYpJIi KOHIEHTpALMSIApa CEPUSUIBIK CYHBIITY 9/1iCIMEH 3HSHIIBI
acep eTy IKCIIO3UIUSICHI.

3-kecrezie ayiblHFaH Aepekrepai capanaii kene, «KepKoH» ixarap MalbIHBIH CHBIPJIAPIIbIH
KEepaTOKOHBIOHKTUBTIHIH HETi3Ti KO3JBIPFBIIITAPHIMEH ANKBIH aHTUMHUKPOOTHIK OelceHAaimiri 6ap
eKeHJIT aHBIKTaNAbl. Arapnarbl nuddy3us omiciMeH KYPTi3UIreH 3epTTeyiepie MHUKPOOTapAbIH
OCYiHIH KelleyuIaey KbUIIaM/IbIFbl CTA(QUIOKOKKTAp, KOKIPIHJII TasKIIa, CTPENTOKOKKTAp, POTeiiep
mperapaTrka oTe JKaKChl ce3iMTaiablK kepcerTi (MukpoOrapasiH OXT 24-19,6 MM apanbiFbiHIa
e3repei); KaHIu/a MaTOreH Il CaHbIpayKyJIaKTapsl Jia xarap Maiira cesimran 6omasl (OXKT- 15,1 mm);
acrepruil caHblpayKyJIarbl oici3 ce3iMTanablk TaHblITThl (OXKT — 14,2 mm). [IpenapaTThl cepusIIbIK
CYHMBUITY apKbUIbI 013 OHBIH COHBIMEH KaTap OaKTEPHOCTATHUKAJIBIK dcepi 0ap €KCHIH Jie aHBIKTaJIbIK
JKoHe MyHmai Kacuer HeriziHeH —1:1024-ten  1:256-ra  pmeiiiH, HeMmece  MHUHUMAIIBI
6akreproctaTukanblk KoHienrpaius (MbcK) 0,5-2,0 mr/ mut, an 6akrepuormari ocepi 1:512-nen
1:128-re peiiHri CyHBUITYBIHIAa HEMeCEe MHUHUMaAbl OakTepuouuATi koHueHTpaius (MbuK)
1,0-4,0 mr/mn apanbiFeiHAa O0JBI; IpENapaTThiH (YHTUCTATHKAIBIK acep eTy Oencenainiri 1:2048-
1:128-re neiiin cyipuityna 6ininai Hemece M®cK 0,25-4,0 mr/mu, an ¢yarumunri acepi 1:512-nen
1:32-re nediin cyibuthinybiHaa Hemece M®uK 1,0-15,6 mr/mi OoNaThIHABIFEl aHBIKTAIIABL. SIFHH,
npenapartbiy opraira MbuK 6encenainiri 0,07 mr/min, an npenapartbiy oprania MOuK 0,24 mr/mi
0O0IATBIHABIFEI O OOJIIBL.

BisniH OakpuiayiapbiMbl3  OOHMBIHINIA KEPATOKOHBIOHKTUBHUTTIH HETI3r  KO3IBIPFBIITAPHIHA
MPENapaTThIH 3USHIBI 9CEPl OHBIH KOHIICHTpaIMschiHa OarnaHpicThl 0-1eH 60 MUHYTKa JeHiH apajibiKTa
OaitnaHbIicTa OomraH Ke3Jie 0O0JIATBIHABIFBI AHBIKTAJIIbL CoHpaii-ax, IIpenapaTThIiH
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CyO0aKTepHOCTATUKATIBIK HeMece CyO(yHIMCTaTHKalbIK KOHIEHTpAlMsIChl 0ap KOPEKTIK opTanapaa
CcTa)UIIOKOKKTAp, CTPENTOKOKKTAp, IIMIEK JKOHE KOKIpIHII TasKIIaJapbl, COHIAM-aK MaTOreHIl
canpIpaykytakTap «KepKom» »xarap MaiibiHa ce3imMTat OOJBI KaFaHbl AaHBIKTAIIBL.

«KepKon» sxarap MalbIHBIH CyOXpOHUKANBIK MapaMeTpiiepiH 3epTTey Oipkeiki aHaior
npuHIMI OOWBIHIIA aNbIHFAH aK ereyKyWpbikTapra npemapartsiy 550, 800,1200, 1500,1800, 2000,
3000, 3500 mr/kr memuiepiepiHie aybl3 KybICHI apKbUIbI Oenrinmi Oip J03ackl Oepulil OTBIPBLIIBI,
COJlaH KCiiH ojlapra YHeMi Oakpuiay KYypriziuimi. AWTa KeTy Kepek, Tokipube Oacrairanra JCHiH
4 caraT OYpBIH KaHyapiaapbl a3bIKTAHIBIPY XKOHE Cyapy TOKTATHUIIIBL.

[IpenapatTbiH KyMyJIATHBTIK KabiIeTiH aHBIKTay OHBIH CO3BUIMAJbl yJIaHy KaOLTeTiH KepceTe.
Jenere OipHemme per eHreH Ke3me 3aT Tikened OacTamkbl TYpiHIE HeMece MeTaOOIMTTep TYpiHACS
JKUHAKTATYbl HEMECE MATOJIOTHSUIBIK HOTHIKENICPiH KOPIHICIH TYBIHIATYBl MYMKIH.

CyOXpOHUKANBIK YBITTBUIBIK 28 KYH IiHIiHIE XKyM-aHauortap ojicimeH Ttappanran 30 ak
ereykyipbikTapaa 3eprreminai. [lpemapar kyH caiibln 4-kectene kepceriireH cxema Ooifpramma L Dsy
(nene canMarbiabIH 2000MI/KT) J03anapbiHIa KOWBUIIABL. AJIBIHFAH 3€PTTEY MANIMETTepi 4-Kectene
KeJTipiIreH.

Kecte 4 — «KepKony» xarap MallbIHBIH CyOXPOHHKAJIBIK YHITTBUIBIFBI
Kesennep I I " v \% Vi Vil

Toxipube KolbUIFaHHAH
KEHiHT1 TOyIIKTep

1-4 5-8 9-12 13-16 17-20 21-24 | 25-28

LDs —neri yneci 0,1 0,15 0,22 0,34 0,5 0,75 1,12
LDs, —neri no3acet 200 300 440 680 1000 1500 | 2240
Oumnimre yiisipaysl (%) 0 0 0 3,3 20 10 10

Kesenmeri »KMBIHTHIK 103aChl

. 800 1200 1760 2720 4000 6000 | 8960
(1 xr neneci maccachbiHa)

BapibIk *KUBIHTHIK 103ach (1

. 800 2000 3760 6030 10030 | 16030 | 24990
KT ICHECI MaccachIHA)

«KepKon» sxarap maiiplH OipHelne peT KoijaHFaH kesle Kymyisinus kodddumuenti (Kk)
MbiHA Qopmyna OoiibiHmma ecenremingi: K(k)=LDsy xponukanbik (co3pumManbl) LDsy okiTi.
Kx= 10480mr/kr : 2000mMr = 5,24. Kymymsuusa kodddunmenti 5,24-xe TeH, Oyl mpenapaTTsl
4111 TOTIKA JKaTKBI3a]Ibl HEMECE KyMYJISILUSHBIH dJICi3 OUTIHETIH Aopexeci Aer ecenTeiHe .

[penapaTThlH CyOTOKCUKAIBIK 103aChl 30H] apKbIIbl acKa3aH imiHe eHri3inmi. JKanyapnapra
KYHAENKTI Oakplaay >KYPTri3Uldi, OJIapAbIH JKaNIbl JKarJalibl MEH a3blKKa ToOeTi ecKepisui.
JKanyapmapapiy enimMi ToxipuOe KolbuFaHHaH Keitinri 16, 18, 19, 20, 22, 24, 26, 27-mi toynikrepnae
TIpKEJII.

IV — i ke3enHiH 16-1bt Toymiringe 1 ereykyiipsik (3,3%), V — mii ke3eHniH 18-1m1i Toymirinae
6 6ac ereykyiipbik (20%), VI- mib1 ke3enHin 22-mmi Toymiriaae 3 ereykyipbik (10%), VII- o keseHHiH
26-mi Toymiringe 3 ereykyipoik (10%) emimre mymiap OonarhIHABIFBI TipKemmi. JKanmel anraHna,
TOXIpuOe KOIbIH 4-7 Ke3eHAepl apabiFbiHAa HeMece Taxipube OacrairanHaH kedinri 13-28 Toymik
apaneirbiHAa TokipuOenmeri 30 0Oac  ereyKyMphIKTaH —OapIbIFbI 13 Gac (43,3%) emimre
YIIBIPANTHIHBIFBI AHBIKTAIBI.

[pemaparteiy  LDsy —geri  yieci  OipriHien  Korapbuiall, MaKCHMaJJIbl  JCHTEHI
5,6,7-xezennepne, tuiciame 0,5, 0,75, 1,12%-ne1 xypansl. [Ipemaparteiy LDsy —meri memmiepi ne
OIpTiHIEN JKOFapbUIal, MaKCUMAalIbl JICHreii JKOFapblla KOPCETUINeH Ke3eHAepHe Ke3eHIep/e,
tuicidme 1000; 1500; 2240 mr/kr OObL.

IpemapaTThiH op Ke3eHIEri XKUBIHTHIK mo3ackl (1 Kr meHeci maccachbiHa mmrakkanma) 1-3-mri
Ke3eHzepae MUHUMa bl aeHreimikti kepcerce (800; 1200; 1760 mr/kr TuiciHiie), an 4-7-m1i ke3eH
apajbIKTapsIHaa skorapel genreiae (2720; 4200; 6000; 8960 mr/kr) 60MaTHIHABIFEI OEITiTi OOIIEL.

1 Kr jeHe MaccacblHa IIaKKaHAAaFbl OapJIbIK MKUBIHTHIK J03achl 1-4-11i Ke3eHaepzae OipiraMa
temeHney Oonca (tmicinme 800, 2000, 3760, 6030 wmr/kr), xamraH 5-7-mi keseHaepae KypT
YKOFapbUTaU TRIHABIFBI aHbIKTa k! (THiciame 10030, 16030, 24990 mr/kr),

«KepKony sxarap mMaibIHbIH (HapMaKOJOTHSUIBIK KACUETTEPIH aHbIKTAY YIIIH OHBIH KaObIHyFa
Kapchl KOHE OHBIH KaH TaMbIPJIapbIHBIH OTKI3TIIITIriHE 9cepiH OOMBIHINIA 3epTTEYIEp KYpPri3inmi.

189



Berepurapuns Fbl/IbIMAaPbI

KaObiHyFa Kapchl ocepiH aHBIKTAy VINIH 3€PTXaHAIBIK XaHyapiapAblH 2 TOOBI KYPBUIIBL:
Oakplay KoHE TKIPHOETIK, op TomTa 3 TEHI3 INOIIKAchl Ooyael. JlenmwisuusaaH KewiH OipiHIi
TONTAFbl JKaHyapllapFa »acaHAsl KaOBIHIBIPY YPAICIH TYABIPY YIIIH Tepireyll TaMImbl KCHIIOIN
2 MUHYT OOWBI IIBIHBI TasKIIAMEH JKaFbULAbl. ToxiprOe KOWbIIFaH KYHI 1 caraTTaH KeifiH )KoHe Keleci
KyHzaepi TepiHiH auamerpi 10 MM OonaThiH KaOBIHFAH JKEpiHE skarap Mail KougaHbUabl. ToxiprOemk
TOTITAaFBI )KaHyapJIapAiKi Topi3/i OaKplIay TONTAphIHA A KACAHBI KAOBIHY TYBIHAATHUIIBL.

AnpiHFaH faepekTep (uTOKarap MalbIHBIH aWKbIH KaObIHyFa Kapchl acepi Oap JereH
KOPBITBIHIBI JKacayFa MyMKiHIOiK Oepni. «KepKom» >karap MalbIHBIH pereHEpaTHBTI HpolecTepre
ocepin 3eprrey canmmarbl 80-100 r Gomatein 20 kac ak ereyKyWpbIKTapaa SKCIEepUMEHTANIbI TYPIEe
JKacaJFaH Tepi-OWIMIBIKET J>KapalapblHBIH MOICIIHIH CaJBICTBIPMAIBl aCHEKTICIHIAE JKYPTi3iimi.
10 ToxipuOenik ereyKyHpbIKTapIbiH xkapanapbiHbiy Oetine «KepKony sxarap Malibl , an 10-Ha uxTrHON
JKaKIa Maibl KarbUIIbl. ToxkipuOerik xapamapapl emaey OapbiChl Keneci Kepcerkimrep OoibrHIIa
OaramaH[pl: JKapagarbl TYWIPIIIKTEPAiH Maiga OOy yaKbITBHL, KapaHBIH TPAHYISLIUSIIAHYBl KOHE
OHBIH Calachl, KapaHblH aiHANaCBIHAAFBl TIHACPAIH SMUTENN3alMACH. bakpliaynap KepceTKeHIEH,
TOKIpHOENiK TONTHIH XaHyapllapblHIa >Kapajapabl eMzey (omapipl TYHIpLIIKTey, TMIepEeMHSIHBIH
JKOUBITYBI, ICIHY OHE aybIPCBIHY, TBHIPTHIKTHIH TMaijga OONybIMEH TYBIHIAAWTBIH DITUTEIU3AINS)
OaxplIay TOOBIHBIH YKaHyapJapblHa KaparaHa OpTa ecernieH 6 KyH OypbIH OOJIaThIHABIFbI aHBIKTAJI/IBL.

ChIHaNBIN OTHIpFaH (UTOXKAFap Mall KaH TaMbIpJIapbIHBIH OTKI3TIIITIriHE acepi 2 TEH TOIKa
Oeminren 10 anmpOMHOC KOSHBIHAAPBIHAA 3epTTemiHl. ToxipuOenik kaHyaplapra TepaneBTiK 103a/a
«KepKon» xarap Maiipl, Oakpuiay TOOBIHIAFHI KaHyapjapra UXTHOJ Maibl KOIIaHBUINEL. Toxipnude
COHBIH/Ia KOsSHIapra 2 MJI/KT caiMak Mesmepinae 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 YaKbIThL, COH/IAl-aK OHBIH MaKCHMAJIIbl
OosutaTelH Mep3iMi Oakpulayra anbIHIOBL. bByn KkeseHaep KaH TaMBIPIApBIHBIH OTKI3TIIUTITIHIH
JIopexxeciH kepceteni. Toxipube Xyprizy HOTWXKeciHAEC (UTONpenaparThl TaraibIHAAy Ke3iHae
OOSFBINITHIFBIHBIH ~ 0acTalmy YakKbIThl, COHJAalW-ak MAaKCHMAJJbl OOSFBINTHIFBIHA KOJI KETKi3y
OakpulayaH Tepi Ken eKEHMIrl aHbIKTaNAbl, Oy TPWUIAaHKeK YIIiH KaH TaMbIpIapbIHbIH
OTKI3TIIITITIHIH TOMEH/CYiH KepceTeni. by perre, erep Gakpiiaynarbl €H KON OOSFBIIITHIK Mep3iMi
1 munyT 15 cekyna Kypaca, an Toxipube ToObiHIa Oyir KepceTkim 1 MuH 25 cex 0Onnmbl, SFHU Oy
KOPCETKIIl KaH TaMbIpJiaphl OTKI3TITITiHIH 8,7% TeMeHAeTeHIH KopceTei.

KopbiTbinabl. BakTepronorusumislk  3epTTey JepeKTep Heri3iHae IIapTThl HaTOTeHIIK
MUKpodIiopaHbiH KynbTypanapbl «KepKony jkarap MalibiHa ©Te ce31MTa OOJaThIH/bIFbI AHBIKTAJJIBL.
Staph. aureus, E. coli xone Proteus MukpoopraHu3MAEpiHiH KyJbTypajapblHa KaTBICTBI —Karap
MalbIH KOJIJIAHFaH/Aa OJIapiblH OCYiHiH Texeny aimarbsl 19,2-men 21,4 mMM-re aeiiiH Kypaca, Oy
TETPAUMKIUH JKOHE MXTHOJI JKarap MailllappIMEH CalbICTBIpFaHNa aNTapJbIKTall  KOFaphbl
OONaTHIHABIFEI  aHBIKTANIBL. Arapiarbl auddysus omiciMeH Kypri3ireH 3epTreyiepae [ie
MUKpPOOTapbIH  OCYIHIH Kelleyuraey O KbUIIaMIBIFBl  CTAUIIOKOKKTap, KOKIpiHAi —TasKiia,
CTPENTOKOKKTAp, MpPOTEWIep mpenapaTka o©Te JKaKChl Ce3IMTalJBIK KOpPCEeTTi; KaHAWAa >KoHE
aCTMepruiIIoC MATOTEH/TI CaHbIPAYKYJIAKTAphl J1a JKarap MaiFa ce3iMTan OOJIATHIH/BIFBl aHBIKTAJIBL.
[TpenapaTThl CepUSIIBIK CYHBUITY apKbUIbI OHBIH OaKTEPUOCTATHKAJIBIK KOHE QYHTUIMITIK 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; pyHTHCTaTHKAIBIK
acepi Oap mpemnapat 1:2048-nen 1:128-re npeitin, srau M®cK=0,25-4,0 mMr/mn, an QyHrummaTik acepi
1:512-nen 1:32-re neitin, sran M®uK=1,0-15,6 mr/mi1 00J1aTbIHABIFBI AaHBIKTAJIIEL.

TOKCUKONMOTHSIIBIK TYpFBIAaH (uTOXKarap Mal yYBITTBUIBIFBI TOMEH Npenapar eKeHIIri
anbikTanabl. «KepKon» sxarap MalbIHBIH CYOXPOHUKAIBIK YBITTBUIBIFBIH 3€pPTTey OapbIChIHIA OHBIH
KyMYJIITUBTIK 9cepi HeMece JieTajbli KOpCETKIlli OHBIH Tikesed Oepimy no3ackiHa OailylaHBICTHI
OOoNaTHIHABIFEI JoJenAeH . 1 Kr JeHe MaccachlHa NIaKKaHAAaFbl OapibIK >KUBIHTHIK J03achl 1-4-mmi
Ke3eHuepae Oipirama temenaey 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 HOTMKENepl (uTonmpenaparThlH aiKblH KaObIHyFa
KapcChl acepi 0ap eKeHIIrH JaIesae.
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PE3IOME

B craree wu3ydeHbl (hapMaKOIOTHYECKHE, TOKCHUKOJIOTHYECKHE W MHKPOOHOIOTHYECKHUEe
cBoiictBa Mazu «KepKoH», W3roToBIeHHOT0 M3 cOOpa JEKapCTBEHHBIX PACTCHHHA W TIONYYCHBI
JOCTOBEpHbIE TIOKazaTtend. Ha OCHOBaHMM JaHHBIX OAKTEPHUOJOTMYECKOTO  HCCIIEOBAHMUS
YCTaHOBJICHO, YTO KYJBTYpBI YCIOBHO-TIATOTEHHON MUKPOQIIOpHl Hanbosee YyBCTBUTENbHBI K Ma3u
«KepKomny. Ilpu npuMeHEHHH Ma3u 10 OTHOLICHHUIO K KyJIbTypaM MHKpOOpraHusMoB Staph. aureus,
E. coli u Proteus ycranoBimeHa 30Ha 3aJepKKH HMX pocra coctaBiser or 19,2 mo 21,4 mm, uto
3HAYUTENFHO BBIIIE MO0 CPABHEHHUIO C TETPALIMKIMHOBOM M MXTHOJIOBOW MazsMu. B mccriemoBaHusX,
NPOBEICHHBIX MeTonoM Iuddy3un B arape, CKOPOCTh 3aJEPKKH pOCTa MUKPOOOB K Mas3M IOKa3ajia
BBICOKYIO YYBCTBUTEIBHOCTh K CTA(MIOKOKKAM, CHHETHOMHOW MaJOYKH, CTPENTOKOKKAM, IPOTEH, a
TaKkke OBbUIO BBISBICHO, YTO MATOT€HHBbIE TPHOBI pojia KaHAWIA M aclepriujulioc  Takke Obun
YyBCTBUTENBbHB K Ma3u. [lpm  cepwifHOM pa3BeeHMH Tpenapara ObUIO  BBISBICHO
OakTeprocTaTHYecKoe M (YHTUIMAHOE JeiicTBre, a cpenusis MBuK akTuBHOCTE mpenapara coctaBmia
0,07 mr/min, a cpenusii MUK - 0,24 mr/mi. B xozie uccienoBaHus 10 U3YYCHUIO CYOXPOHUYECKOM
TokcmyHOCTH Ma3u «KepKoH» ObUIO BBISBICHO, YTO KYMYJSTHBHBINA 3(PQGEKT WM JeTaIbHBIH UCXOI
3aBUCHUT HENOCPEICTBEHHO OT Ha3Ha4aeMo 03kl (huTornpernapara. Y CTaHOBICHO, YTO BCS CyMMapHast
nmo3a Ha 1 kr maccel Tena Ha 1-4-if mepuonax Oputa He3HaumTenbHOUM (cooTBercTBeHHO 800, 2000,
3760, 6030 mr/kr), Ha OCcTaJIbHBIX 5-7-X Mepuojax pe3ko Bozpactaer (cooTBercTBenHo 10030, 16030,
24990 mr/kr). Takxe pe3ynbTaThl MPOBEISHHBIX (PApMAKOIOTUIECKIX MCCIEOBAaHNN JOKA3alld, 4TO
¢uronpenapar 001agaeT BEIPAKEHHBIM TPOTHBOBOCIAIUTEIILHBIM JICHCTBHEM.
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CPABHUTEJIBHASI OHEHKA TAPAMETPOB MUKPOK/INMATA KOLIAP
PA3JIMYHBIX KOHCTPYKIIAM
COMPARATIVE ASSESSMENT OF THE PARAMETERS OF THE MICROCLIMATE OF
KOSHAR OF VARIOUS DESIGNS

AHHOTAUA

CyIlecTBEHHOE MECTO B OOCCIICUCHUH JKUBOTHBIX ONTHMAIBHBIMH YCIOBUSMU COICPKAHHS
3aHMMAaeT CHUCTEMAaTHYeCKUH KOHTPOIb 3a IIOKAa3aTelsIMA MUKPOKIMMAaTa B CTOMIIOBBIA TEPUOI.
OpHako, OTCYTCTBHE MHOTHX 300TMTMEHHUUYECKHX MPUOOPOB HAa MeCTaX, a TaKkKe HEyJI00CTBO B
MPUMEHEHUHN CIIEPKMBAIOT WX HCIIONb30BaHUE. ABTOpaMH MPOBEJEHBI HATYPHBIE HCCIEIOBAHUS
MUKPOKJIUMAaTa pPa3jMYHbIX KOHCTPYKIMH OBIEBOMYECKUX MMOMEUICHHH C HCIIOJIb30BaHUEM
aBTOMAaTUYECKUX NMPUOOPOB B CTOWMIOBBIN neproa. CTaThs MOCBSIEHA BOPOCAM OIICHKH apaMeTPOB
CYIIECTBYIOIUX CHCTEM MHUKPOKIMMATa B OBIIEBOJAYECKHUX IIOMEIIEHUAX H OOOCHOBaHHE
MEPCIICKTUBHON CHUCTEMBI ONPEICIICHUS CAHUTAPHOTO COCTOSHHUS Xo3siicTBa. VccnemoBaHus
COCTOSTHHMSI MUKPOKJIMMaTa OOBIYHON W MOJENBbHOW (hepM B CTOWJIOBBIM IEpPHOJ IOKa3alH, 4TO
TEMIIEpaTypa, BIAXXHOCTh BO3/1yXa, KOHIICHTPAILMS YIJICKUCIIOr0 T'a3a U aMMHaKa 3aBUCAT OT BHEUTHUX
MOTOJTHBIX YCIIOBUH, KOHCTYPKTHBHBIX OCOOEHHOCTEH KoIlap, a WX 3HaueHUs HEPaBHOMEPHO
pacrpeesieHbl 1o IO U BRICOTE MOMeIeHHs. [loka3aHo, 4To B COACPKaHUN YIIICKUCIIOTO ra3a B
BO3/[yXe MPOCIEKHBACTCA ITOCIEIOBATEIBHOCTh: B 00OMX KoOIapaX HE3aBUCHUMO OT CE30Ha roja
OTMEYaeTCs €ro TIOBBIIICHHEe W HauOOJbINas €ro KOHIEHTpAIUs YCTAaHOBIEHAa B IMUIAK-OMTHOM
ctpoeHun: 3uMoii -0,54%; BecHoi — 1,2%. A BOT ocTasibHBIE ITapaMETPhl MUKPOKJIMMATA, HAXOSATCS B
mpeJieiax HOPMBI, aHAJIU3UPYs B LEJIOM COCTOSHUE KOIap, MOKHO OTMETUTh, YTO B MOHOOJIOYHOM
CTPOCHHUHE CO3/1aHbl 00Jice OIarONPHUATHBIC YCIOBHUS COACPKAHMS OBEIl.

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
authors conducted full-scale studies of the microclimate of various designs of sheep-breeding premises
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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.

Knrouesvle cnosa: osyvl, MUKDOKIUMAM, KOUWLAPDL, 2A308blli COCMAE, MOOEbHA (hepma
Key words: sheep, microclimate, koshars, gas composition, model farm

BBenenune. Ha coBpemenHOM 3Tare npeoOpa3oBaHusi COOCTBEHHOCTH B CEIILCKOM XO3SICTBE Ha
TIEpBBIH MJ1aH BBIABUIAETCS YBEJIMUEHNE TIPOU3BOCTBA MPOAYKIIMHU )KUBOTHOBO/ICTBA BHICOKOTO Ka4ecTBa,
SKOHOMHYECKU BBITOIHOH, KOHKYPEHTOCIIOCOOHOM, TIONTB3YIOMIEHCS CIIPOCOM Ha PhIHKE. 33/1a4H, CTOSIINE
nepel arpoNnpoOMBIIIICHHBIM KOMIUIEKCOM B TIEPHOJ Tepexolia K PBHIHOYHOM SKOHOMHUKE TpeOyroT
CTaOWIM3alii  OTPaciyd >KMBOTHOBOJICTBA, a 3aTeM pOCTAa IPOW3BOACTBA M YIIyUIlICHHE KayecTBa
NPOAYKIUH. DTO BO3MOXKHO TOJBKO ITyTEM YIYHYIIEHHS IUIEMEHHOM LIEHHOCTH >KHBOTHBIX, OOBSICHEHHUS
TIOJTHOLICHHBIM KOPMJICHHEM M IPUMEHEHHSI PECYpCOCOeperaroimx TeXHOIOrui coneprkanus [1].

MHUKpPOKIMMAT MOXHO CUMTaTh HEOTHEMJIEMBIM 3BEHOM TEXHOJOTMYECKOW CHUCTEMBI
MPOW3BOJICTBA >KMBOTHOBOAYECKOW MNpoAyKuuu. HeBepHoe mpencTaBieHHE 3TOro SIBISIETCS OCHOBHOM
NPUYMHON HEYIOBIETBOPUTEIBHOIO COCTOSHMS MHUKPOKIMMAra B >KMBOTHOBOAYECKUX ITOMELICHHSX.
Bropoii nprurHOi HECOOTBETCTBUS MapaMeTPOB MUKPOKIMMAaTa HOPMAaTUBHBIM SBIISIOTCS HEIOCTATOYHO
HPOyMaHHbIC HH)KECHEPHBIC PEILICHHUS TIPU CO3J[aHUH CHCTEMbI MUKpOKJIMMara [2].

CymiecTBeHHOE MECTO B 00€CHEUEHHH >KMBOTHBIX ONTUMAJIbHBIMH YCIOBHUSMH COIEPKAHUS
3aHMMAEeT CUCTEMATUYECKMM KOHTPOJIb 3a II0Ka3aTeJIMH MHUKPOKJIMMATa B CTOWJIOBBIM INEPUOA.
OpHako, OTCYTCTBME MHOTHMX 300T'MI'MEHHYECKHX NPHOOPOB Ha MECTaX, a TaKKe HEeyZoOCTBO B
NPUMEHEHUH CACPKUBAIOT MX HCHOJb30BaHHE. [loaToMy pa3paboTka KOMILIEKCOB MO KOHTPOJNIO 32
COCTOSIHUEM MHKPOKIMMATa >XMBOTHOBOJYECKUX IOMELICHUH SBISIETCS CYLIECTBEHHBIM (HPaKTOPOM
OINITHMU3ALINH YCIIOBHI CPeIbl OOUTAHUSI KUBOTHBIX [3].

bnaronaps rycromMy mepcTHOMY HOKPOBY OBILBI aKXKaHKCKOM MMOPOJBI JOCTATOYHO YCTONUMBEI
K X0JIOZy, He TPeOYIOT 0c000 TEIIbIX MOMEIIEHH, HO HE BBIHOCAT CHIPOCTH U CKBO3HAKOB. Ocoboe
BHUMaHHE YAEISIIOT CO3JaHHMIO ONTHMAJIbHOTO MHUKPOKIMMAara B TIOMEIICHUSAX Ui OKOTa |
colepkaHusl SrHAT. Ponp ONTHManbHOrO MUKPOKIMMAaTa B MpOoQMIAKTHKE OoOJe3HeH OBel u
HOBBIIICHUN UX MTPOIYKTHBHOCTH 3HAUYUTEILHO BO3PACTACT PU WHTEHCUBHOM TexHOsornH [4].

ConepxaHue OBeL, OCOOCHHO MOJIOJHSKA, B XOJIOJHBIX, CBHIPBIX, IUIOXO BEHTHJIMPYEMBIX
MIOMEIICHUSIX MPUBOIAT K CHWKeHWIO npoaykruBHocTH Ha 10-40%, mepepacxoqy KOpMOB Ha €AWHHILY
npoxykimn Ha 12-35%, yBemmuenuto 3a0oneBaeMocT MojomHsKa B 2-3 pasa. IIpu 3ToM cHmkaercs
Ka4yeCTBO MPOIYKIHMH (3arpsA3HsCT HIEPCTh, MOHKACTCS KAueCTBO IKYp U Jip) [5].

HeynoBnerBoputenbHOe COCTOSHHME BO3IYLIHOW CPEAbl, MPEXKAE BCEro, OTPaXKaeTrcss Ha
KUBOTHBIX. Kakumu ObI BBICOKMMH HOPOAHBIMH M TUIEMEHHBIMH KayecTBaMH OHM HE 00Jajaliy, IIoXHe
300TUTUCHUYECKAE YCIIOBHSA TPHBOAST K BBICOKOH 3a0oneBaeMoCTH. Bo BiIaKHOW, 3ara3oBaHHOU
BO3AYILIHOW Cpele pa3BHBAEeTCS MaTOreHHas MHKpoQiopa, CriocOOCTBYIOIIAS Pa3BUTHIO 3a00NIeBaHHI
KHUBOTHBIX. [103TOMY OlleHKa BIMSHMS HEOIarOMpHUSTHBIX TEMIIEPATyp M TOHCK MyTell HeWTpalu3amnyuu
3TOTO BO3ACHCTBHS Ha TEHETUYECKU OOYCIIOBICHHYIO NPOAYKTUBHOCTH SBJISETCS BAXHBIM U
9KOHOMHYECKH 000CHOBaHHBIM [6-8].

Lenpto Hacrosimieid pabOTHl SBUJIOCH W3yYEHHE CE30HHBIX W3MEHEHHWH MHKPOKJIMMAaTa B
KOIIapax B 3aBUCUMOCTH OT 30H 1 Touek OIIX «Axxaitbik» 3ananno-Kasaxcranckoii obmacty.
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Matepuansl W MeTOAbI HccaenoBaHusl. lccienoBaHWs TPOBOIAMIN KaXKAbIH KBapTal
CTOWJIOBOTO Tiepuojzia oBell Ha Teppuropuu TackammHckoro paiiona OIIX «Axxkaitplk» 3amamHo-
Kazaxcranckoir obmactu. OOBEKTaMH HCCIEIOBAaHUN SIBISUTUCH JABAa CTPOCHHS KOLIAPHOTO THIIA,
OTJIMYAIOIIUECS HEKOTOPHIMH KOHCTPYKTHBHBIMH W OOBEMHO-IUIAHUPOBOYHBIMU DPEHICHUSMH IS
COZIepKaHUSI MEIIKOTO POTaToro CKOTA, PACIOJIOKEHHBIE Ha OJHON KOPMOBOH IUIOMIAJIKE B CEITBCKOM
OKpyre ATaMeKeH, U OBLBI aK)KauKCKOH MOPOABIL.

JInst  w3ydeHHMs ~ MHUKpPOKIMMAaTa B KOIIapax  HMCIOJBb30BAIUCH  OOIIETIPHHATEHIC
300TUTMEHUYECKHE MeTOABl. TeMrepaTypy, OTHOCHTEIBHYIO BJIaXXHOCTb M CKOPOCTh ABHIKCHHUS
BO3/yXa OIpENeNsUTd YHUBEPCATBFHBIM HM3MepHuTeneM mapameTpo mukpokinmara «METEOCKOII-
M» st mpoBeleHHS KOMJIEKCHOTO 3KOJOTHYECKOTO MOHHTOPWHra Cpelbl B HPOHM3BOACTBEHHBIX
MOMEIICHUSIX U Ha OTKPBITHIX TEPPUTOPHUAIX 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 pasa B JieHb: yTpoM - 6.00 - 7.00, naem - 12.00-14.00,
BeuepoM - 19.00 B TedyeHue AByX CyTOK o1uH pa3 B mecsiy [10,11].

Pucynok 1 — M3mepenue razoBoro coctaBa razoananmmzaropom ["AHK-4 KIIT'Y 413322 002

Pesyabratel ®W  ux  oOcyxnmenume. Ilo  mpUpOTHO-KIMMATHYECKUM  YCIOBHAM
SKCIEPUMEHTAJILHOE XO3IMCTBO BXOJAUT B COCTaB B CeBEPHOM yacTu IIpukacnuiickoii HU3MEHHOCTH.
JlanHas 30Ha XapakTepu3yeTcs pe3KO KOHTHHEHTAJIBHBIM KIMMATOM CO 3HAYUTEIBHBIM KoJieOaHHeM
TEMIIEpaTyp B TEUCHUH CYTOK U I0Jia B LI€JIOM, BBI3BIBAIOIINM JOBOJIBHO OBICTPBIA EPEX0 OT 3UMBI K
nery. BeTpoBoil pexxuM NTOBOJILHO HEYCTOHUYMB co ckopocTbio BeTpa 15-20 m/c. [IpumepHo oKoi0
JecsaTH JHeH OcoOeHHO IHEeM OBIBAIOT yMepeHHble BeTpbl. CaMblii XOJOIHBIA MECSIl - SIHBAaph;
cpemHeMecsidHas TeMIlepaTypa BO3JIyXa KOTOporo coctaBisieT -35 rpamycoB mo llembcuto. Campbrit
TEIUTBIA MECSI] - WIONb, CpelHssi Temrieparypa mecsina 22-23 °C rpagycoB Boeime Hyis. CpemHsis
HPOJIODKUTENILHOCTh 0e3MOpO3HOTo epuoa - 114 nueii [12].

Hns  u3ydeHWs IapaMeTpoB MHKPOKIMMAaTa B 3aBUCHUMOCTH OT KOHCTPYKTHBHBIX
0COOCHHOCTEH MOMEIEHNH 1 Ce30Ha TroJa HaMH ObLIM BBIOpAHBI JBa CTPOEHHS CEJIBCKOTO OKpyra
«AtamekeH» B Toukax KanmmakmiaOblH M YIITHIEK, KOTOpbIE OTIMYAINCH JIPYyr OT JApyra IO
KOHCTPYKTHBHBIM U 00BEMHO-TUTAHUPOBOYHBIM PELICHHUSIM.

IlepBoe cTpoeHHE — 3TO TOMEIIEHHE, ITOCTPOCHHOE XO3SHCTBEHHBIM CIIOCOOOM, B TOYKE
KanmakmaOsiH ¢ OETOHHBIMH cTeHaMu (MOHOOJIOK), COBMEIIEHHBIE KPOBJIEH U3 IEPEBSIHHBIX TOCOK U
IITaKa, MOKPHITEIX mupepoM. OKOHHBIE paMbl Pa3MELIEHB! 110 OEUM CTOPOHAM CTEH HaJ yPOBHEM
1,5 MeTpoB Haja TMOJIOM, BEHTWISALMS ecTecTBeHHas. [lod TiIMHOOMTHBIM, MOACTHMIKA TIyOOKas
conomenHas. OcBelieHrne KOMOMHUPOBAHHOE.
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Pucynok 2 — [Tomemenue i oBert komapHoro tuna 1 (KanMakniaGein)

Bropoe crpoeHue, pacnonoXeHO B TOYKE YINTHJIEK, 3TO TUIOBOM Kollap, CTEHBI ILILIAKO-
OWTHBIE, C TTIMHO-COJIOMEHHOM ITYKaTYpKOH, KpoBis U3 mudepa ¢ yTemIeHHEeM KaMbIIIOBONH MAThl.
OpHa npooIbHAs CTeHA, OOpallleHHAsl Ha FOT-FOr0-BOCTOK 3aCTEKJICHA, a Ha IPOTHUBOIOJIOKHON CTEHE
okoH HeT. [lon 3emisiHOM, moxacTUKa riTyOokas coslomeHHast. OcBeIaeTcsl COTHEUHBIMU OaTapesMH.
Benrwmsinus ecrectBenHass (PucyHok 3). B mepuoa mucciemoBaHHil JKHBOTHBIE HAXOIWINCH B
OJIMHAKOBBIX YCIIOBHUSIX KOPMJIEHHSA. PalloOHBI COCTABISIMCH COTJIACHO JETAIU3MPOBAHHBIM HOpMam
KOPMJICHUS C Y4eTOM (PU3UOJIOTHYECKOTO COCTOSIHUS JKUBOTHBIX U YPOBHS MPOAYKTHBHOCTH.

| w3

Pucynok 3 — Ilomenienne ans oBer KomapHoro Tuma 2 (YIITHIEK)

3a nepuoa HaOIIOACHUN TeMIepaTypa Hapy>KHOI'O BO3/lyXa HaxXoAWiIachk B mpenenax ot -1 1o
-6°C, camas HM3Kas Temmeparypa Obuia 3adukcupoBaHa B oauH u3 aHeil: -14°C. Heobxomumo
OTMETHUTH, YTO 3TO HeO6I)I‘IHI)Ie MOBBIICHUA TEMIICPATYPHI IJIA PETHUOHA B 3TOT NIE€PHUO] IroJia.
PesynbpTarhl n3MepeHust apaMeTpoB MUKPOKIIMMATa MpeIcTaBlIeHbl B Tabnuie 1.

Tabmuia 1 — [TapaMeTpbl MUKPOKJIMMATA B KOILIAPaX B 3aBUCHUMOCTH OT KOHCTPYKIMI M C€30Ha roja

Touka KaaMaxiaObIiH Touka YiTuiek
TTokazarenn
3uma Becna 3uMma Becna
Temnepatypa, °C 4,34+2.0 12,8+1,2 9,814 9,5+1,3
OTHOCHTENBHAS BIAXHOCTh, % 86,5+2,8 68,8+2,1 73,5+£3,4 63,4+3,2
CKOpOCTh BO3AYIIHOTO ITOTOKA, 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
VYraexucnsli ras, % 0,30+0,01 0,42+0,01 | 0,28+0,01 | 0,32+0,03
AmMuax, Mr/m° 5423 8+2.4 2,4+12 542,1
CepoBoopo, MIO/M 1,9+0,02 3,9+1,0 0,07£0,01 | 1,07+0,01

U3 npuBeneHHBIX JaHHBIX TAOMUIBI 1 BUJHO, YTO TEMIEPATyphl B KOIApaX TOUYKHA Y IITHIICK
(11aK0-OMTHOM) B 3MMHE-BECCHHUH TEPHOJ T0Jla HAXOAWIHCh B MpeeNiax JIOMyCTUMONH HOPMBI.
B ananoruunsiii nepuoa B Komrapax Toukd KanmakmaObiH (OSTOHBINM OJIOK) TeMIeparypa Bo3ayXa
HaXOJWJIACh HIDKE JOMYCTUMOW HOpMBI U coctaBuia 3umont 4,3 °C, Becnoit 9,8 °C. OtHocuTeIbHAS
BJI&XXHOCTh BO3/yXa B 3UMHHH TEpHOJ B Komapax Touku KanMakiiaOblH HAXOAWIHNChL Ha BepXHEH
TPaHUIle JOIMyCTUMBIX HOPM, U COOTBETCTBEHHO COCTaBWIN: 3UMOM 86,5+2,8 % u BecHOU 68,8+2,1%,
a B KOIlapaX TOYKU YIITWICK 3TH IIOKa3aTeJM Ha NPOTHKEHUU BCEro MCCISAYeMOro Tepuojia
HAXOIWIKCh B MPeeaax HOPM M COCTaBUIO: 3uMoit 73,5+3,4% u BecHol 63,4+3,2%.

B mokazarensx CKOpOCTHM JBIDKCHHS BO3AyXa B Kommapax oOOMX  KaKHX-THOO
3aKOHOMEPHOCTEH B 3aBUCUMOCTH OT KOHCTPYKIIMM W CE30HAa T0Ja HaMWU HE yCTaHOBJICHO. UTo
KacaeTcsi Mo COJICPKAHHI0 KOHICHTPAIMK BPEAHBIX T'a30B, B KOIIApax O0CHX TOYEK YCTAHOBICHO
3HAYUTENbHAS 3ara30BaHHOCTD. Tak, B Touke KanmmakmraOsiH 1 YIITHIIEK COOTBECTBEHHO: YTIIEKUCIIBIN
raz konebamcs ot 0,30+0,01% mo 0,42+0,01% wu 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. MakcuManbHas ero KOHICHTpalusi OOHapyXeHa B TOYKE
KanmakiiaOwia B BeceHHMI niepuoa 1 coctaBmiio 0,42+0,01%.

[TonyueHHbIe pe3y/bTaThl MMAPaMETPOB MUKPOKIUMATa B 3aBUCUMOCTU OT KOHCTPYKTHBHBIX
0COOCHHOCTEH M CE30H rojia MoKa3aly, YTO JYYIINe YCIOBUS COJEPMAaHUS OBEIl CO3/IaHO B KOIIapax
TOYKHM YIITWICK, TJC BETCPUHAPHO-CAHUTAPHBIC, TUTUCHUYECKHE U JpPYTrUe XO3IHCTBEHHBIC
MEPOIPUSITHS OPTaHU30BaHbI JIy4Ille, 4eM B TOuke KammakinaObIH.

TakuM 00pa3oM MO TEXHOJIOTUYECKUM U 300TMTMEHUYCCKUM TPEOOBAaHHUSM M3 CPaBHUBACMBIX
KoIlap Hauboiee TMOJIHO OTBEYaeT IIIAKOOWTHAS KOHCTPYKIUS CTEH C TIUHO-CONIOMEHHOMN
IITYKaTypKOH M KpOBJIs ¢ IMHU(EPHBIM IMOKPHITUEM, YTCIUICHHBIM KaMBIIIOBBIM MaToM, KOTOpas
o0ecrevnBaeT JOCTATOUYHYO MapanpOHUIIAEMOCTh U TEILIO3AIIUTY.
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TYWIH

Xanyapnapael ycrayablH OHTAMJbl >KarJaiapbIMEH KaMTaMachl3 €TyAe Kopa Ke3eHiHzeri
MUKPOKJIIMAT KOPCETKIIITEpiH KyWeni Oakpuiay MaHBI3ABI OpBIH amansl. Alaiifa, KemnTereH
300THTHCHANBIK KYPBUIFBUIAPABIH OOJNIMaybl, COHIAW-aK KOJJAHYABIH KOJAWCBI3IBIFB  OJIapbl
naiananyapl TeXeni. ABTOpIapMeH 9p TYpJi KYpbUIBICBIHAAFBI KOM KOpakailaJblH aBTOMATTHI
acmanTapjabpl TaianaHa OTHIPBI MHKPOKIMMATHl OOWBIHINA 3epTTeynep >Kyprizai. Makama Kot
KOpa)kKalmapbIHIAFbl KOJJIAHBICTaFbl MHKPOKIMUMAT JKYHeNepiHiH mapaMeTpiepiH Oaranay XoHe
HIapYallbUIBIKTBIH CAaHUTAPJIBIK JKaFAaliblH aHBIKTAYJIBIH KYHECIH HEri3liey MocelesiepiHe apHaJFaH.
KpicTakka Typy Ke3eHiHAE KapanaiblM >KoHE MOJCNIBIIK (epManzapablH MUKPOKIMMATTHIK, JKafIalblH
3epTTeye TeMIIEPaTypa, ayaHblH bUIFAJIIBUIBIFBI, KOMIPKBIIIKBUI ra3bl MEH aMMHAK KOHLIEHTPALUSICH
CBIPTKBI aya-paiiblHa, KOpaXalJblH KYpBUIBIC epeKIICTiKTepiHe OaillaHbICThI €KCHIH YKOHE OJIap.IbIH
KepceTKimTepi OeNMEeHIH ayJdaHbl MeH OwuikTirine Oipkenki OeniHOEWTiHIH KepceTTi. Ayalarbl
KOMIPKBIIIKBUT Ta3bIHBIH KYpPaMblHAA JOWEKTiNiK OalKanmaThlHBI JOJENACH[I: JKBUI Me3TiuTiHe
KapaMacTaH €Ki Kopakaiija Jla OHBIH JKOFapbUIaybl OaliKalajbl JKOHE OHBIH €H IKOFaphbl
KOHIICHTPAIMACH IUIAK-OMTTI KYpPbUIbIMBIHAA OenrinenreH: Kpicta -0,54%; wexrtemue-1,2%. Bipak
MHUKPOKJIMMATTBIH KaJIFaH [apaMeTpJiepi KaJbIIThl IIEKTEePe, >KaIbl KOpaKailIbIH XKaFAalblH Tajunai
OTBIPBIT, MOHOOJIOKTBI KYPhUIBIMIA KOWIAp/Ibl YCTayFa KOJIAMIIBI JKaFaiap xKacajlraHblH aTall eTyre
Gonazpl.
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Aemopnapza apuanzan_epeice

«FputbiM JkoHE OUNiM» FBUIBIMH — TMPAKTUKAIBIK KypHaibl — JKoHrip xaH arteinaarbl bateic KazakcrtaH arpapiibik-
TEXHUKAJbIK YHMBEPCUTETIHIH Mep3iMai OachuibiMbl. JKypHaibl TOKCAaH CalblH LIBbIFApbUIAJbI, MakKajgajapbl Ka3ak, OpbIC JKOHE
aFBUILIBIH TULACPIH/C JKapbIK Kopeai. JKypHai aybulmapyaubulblK, BETEPUHAPUSIIBIK, OUOJIOTUSUIBIK, TEXHUKAIBIK, SKOHOMUKAIIBIK
JKOHE OJICYMETTIK FBUIBIMIAD CaJachbIHAAFbl iprefli JKoHE KONAaHOanbl 3epTTeyNepliH ©3eKTi Macenenepi OOMbIHIIA FHUIBIMH
Makajanap JKapusuiaipl.

JKunakka »xa3punyasl «Kasnommray AK (nraekc 76316) razer — xypHaj KaTaqortapblHaH anyra 0oaibl.

Bi3nin sxypHanma apusiiayra jKOCIapiaHFaH FhUIBIMH, TEXHHUKAJBIK JKOHE OHIIpICTIK Makanamap Oip »KakThl KapaiaJbl
JKOHE penakiMs ankachiHaH eoteni. OH  KOPBITBIHABI JKacalFaH Karjaijia, MaTepuan Kapusiay Ke3eriHie pelaKUUsHbIH
«IOPT(OTHOCHIHA» OPHAIACTHIPHUIABI. JKapUSUIAaHBIMHBIH JKbUIIAMABIFBI MaTepHANbIH ©3€KTUIIriHEe JKOHE pPEeNaKUUSIHBIH OCHI
TaKpIpbITarbl «I10pTHONHOCHIHBIH» TONBIKTBIFbIHA OaiinanbicTel. ConbiMeH KaTap, KP BFM BiniM jkoHE FBUIBIM CaachIHIAFbI
Oakpluiay komuTeTi TeparachlHbIH 12.06.2013 xbutsl OyiipbirbiMeH Ne943 xypHaIblH FBUIBIME KBI3METTIH HETi3Ti HOTIDKENEPiH
skapusiiay yiuiH, KoMuTer ycbiHFaH OachuibIMAap Ti3IMiHE €HTi3y LIapTTapbiHbIH Oipi — IIET TULAEpiHAe 0achUIBIMAAP/bIH OOyHI;
aFBUIILBIH TUTIHACT] MaKajiaaap Ke3eKTeH ThIC 0aChLIbIM KYKBIFbIHA UE OOJIAIbI.

Op MakajJaHbl JKypHall CAalThIHAA OpHAJACKaH OHJIAH Makajanapabl OCpy[iH JKOHE peLeH3WsUIAYIbIH OHJIANHH JKyiteci
ApPKBUIBI )KYKTEY KEpeK.

«FbutbIM K0HE OLTiMY )KypHAJIbIHA MaKaja AaiblHIaFaH Ke3/1e TOMEH/ICTT epexeliepi KETSKIITIKKE aay/abl YChIHAMbI3:

Makana 7.5-98 xanbikapasiblk MEMJICKETTIK CTaHAAPTKA COHKeC pacimM/eseyi THICTI.

Makaiia aneMeHTTepiHiH Ti30eri keneci:

Komxaszbanapaa omOeban oHIbIK KiKTeyilml uHAeKci 0omy kepek — OOXK (FpUIbIMH KiTanmxaHajdapIarbl HHACKCALUS
JKETEKIILTIrIMEH ColKec);

ABTOpIap Typasl aKnapar (Teri, aTbl )KOHi, FRITBIMHU JOPEXKECi, TOPEKEC, TYPaThIH MEKECHKANBIH KOPCETE OTBIPHIII, HKYMBIC
OpPBbIHBIHBIH MEKEMECIHIH TOJIBIK aTaybl), OapIIbIK KapHusilap aBTOPJIAPbIHBIH MEKEHMKaIaphbl (HEri3ri aBTOPAbIH KOPCETKILi);

YKapusinanran MatepuanmapabiH ataysl (0ac opinTepmeH, KanbiH, 11 Tapmakma, Times New Roman, Times New Roman KK
EK, a63a1f opTachiHaH jka3bLIajpbl).

Op aBTopbiH oH anTbiH canasik ORCID ID.

Amnnotanust 150-300 ce3 (ckapusilaHFaH MaTepHal TUIIH/IE KOHE aFbUIIIBIHAA OepiireH);

Kint ce3nep (kypcus) (kinrt ce3aep cansl: 3-teH 10-Fa neitin);

MakanaHnblH MoTiHi. FpulbIMU MaKanaHbIH MOTIHI Kipiclie/IeH, MaTepraliap MEH d/IiCTepeH, HOTIKEICP/ICH, TaJKbUIAYAaH,
KOPBITBIH/IBIIAH, KapXKbUIAHABIPY Typalbl aknapaTtraH (6ap OoiraH >karnaiina), onebuerrep Ti3iMiHeH Typajbl. OpOip TynHycka
Makanaaa (9JIeyMeTTIK-TyMaHUTAPIIBIK OAFBITThI KOCIIAFAH/IA) 3€PTTEY HOTHIKENEPI )KAHFBIPTHUIATHIH OOMYBI THIC, KaOABIKTAD MECH
MaTepHaligapAblH UIBIFY TEri, NepeKTepli CTATHCTHUKAIBIK OHICY OICTepl KOHE >KAHFBIPTYIbl KamMTamachl3 €TyaiH Oacka ja
TOCLIEPi KOPCETLIE OTHIPBIIL, 3€PTTEY 9J[iICHAMAChl CUIIATTAIIYbI THIC.

MEMCT 7.1-2003 coiikec maiinananpuran saeouerrep TisiMi «bubanorpadusuisik sxa3zda. bubmuorpadusblk cunarrama.
JKunaxrayznplH Okanmbl TamanTapbl MeH epexenepi» (20 TakplpplITaH KeM eMec), ciiTeMenep MOTiHJAe aWTbUIFaHaai
opHanacThipeUIFad. Ka3ak TiniHaeri maianaHbuiFaH 9JeOMeTTEep IiH Ti3iMi JTaThIH KECTECIHE COMKeC MasipiiaHabl.

Tyitingeme (erep MakajdaHBIH MOTIHI Kas3ak TuTiHAe Oojca, oHJga TYHIHIEME OpBIC TUIIE, e€rep MaKaJaHBIH MOTiHI OpbIC
TiMiHAE OoJsica, OHJAa TYHWIHAEME - Ka3ak TUIIe, erep - arbUIIBIH TiMiHAE OoJica, OHJa TYHiHAEME - Ka3ak >KOHE OpBIC TUIAEpiHAE)
150-300 ce3 601y Kaxer.

Marepunanmap Oacna Ttypige (1 maHa) OHE SJIEKTPOHABI TYPAE, NMAapaKThIH OapiblK JKarblHAA IIeTrepi 2,5 cM,
Word A4 penakropsinza, Times New Roman mpudtimen, 11 enmemui, 6ip unrepsanmen 6epineni. I'paduxanbik MaTepual MoTiHre
eHT'i3UIin, rpadukanblK perakropia opblHAANYbl Kepek. Cyper kaszynapbl OapiblK Oenrinepmen OepinreH. PerTik HeMipieHreH
KECTeNep/IiH TaKbIPhIITapel OONybI Kepek (KecTenep - 5-TeH Kem emec, cypertep - 5-TeH kem emec). AHHOTalusuap/pl,
KOHCIIEKTiJIEp/1i )KOHE CYPeTTep MEH KeCTeNepAi eCKepe OThIPHII, KOJDKa30aHbIH XKalIlbl kKelieMi, 8 OeTTeH a3 Oonmay Kaer.

XKypuangsiy Oip caHbiHIa Oip aBTOPBIH 2-/I€H KON eMeC MaKaJlaChlH JKapusilayra pykcat etineni. JKeke mapakra aBTopiap
Typaibl akmapaT (YiHbIMbI, KbI3MET1, FRUTBIME JI9PEXKeci, MEKeHKalibl, 0aiiTaHbIC TenehOHbI).

Bip makanansl xxapusiiay KyHbI:

- BKATY IIOK ymrin (xeke TyiiFa) - 1 (6ip) 6erke 2000 (exi MbIH) TEHTe;

- o3re yitbiMaapabiH [TOK ymin (okexe tyiira) - 1 (6ip) 6erke 4000 (TopT MbIH) TEHTe;

- GapJibIK yibIMAAp YimiH (3anae! TyiFa) - 1 (6ip) 6etke 6000 (anThl MBIR);

- LIETENIK aBTopiapra (0apJibiest wiemendix) - Teri.

MekeHKalbIMBI3:

090009, Opan xanacwet, Koneip xan koweci, 51.

«FoLvim dcane 6inimy - Koneip xan amoinoazet BKATY-0bin 2b1161MU-NPAKMUKATILIK HCYPHATILL

Anvikmama menegponwi: 87112 51-65-42; E-mail: nio_red@mail.ru

JKypuanouiy snexkmponowix catimei — http://ois.wkau.kz

JKypuanoa maxana stcapusnay JHcapHaceln MblHA ecenuomya ayoapyea 60aaovl:

«Koneip xan ameinoasvr bamvic Kaszakcman azpapivik-mexuuxansix yHueepcumemiy KeAK

PHH 270 100 216 151

BUH 021 140 000 425

HUK KZ 516010181000027495 «Kaszaxcman Xanvix bankiy AK bamvic Kazakcman @unuanst

BUK HSBKKZKXKFE 16
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IIpasuna ona aemopos

Hayuno-npaktudeckuii xypHan «FbUlbIM jkoHE OiiM» SBISETCS MEPUOJMYECKUM H3JaHueM 3amnanHo-Kaszaxcranckoro
arpapHO-TEXHUYECKOro yHHBepcuTera uMeHH JKanrup xaHa. JKypHan BBIXOJUT €XKEKBApTaJbHO, CTAaTbU MNYONUKYIOTCS Ha
Ka3aXCKOM, PYCCKOM H aHIIIMHCKOM si3bikax. XKypHan myOnukyer Hay4dHbIe pabOThI [0 aKTyallbHBIM MpobiieMaM (yHIaMeHTaIbHBIX
U IPHUKIAIHBIX UCCIIEA0BAHUI B 00JACTH CENbCKOXO3IHCTBEHHBIX, BETEPUHAPHBIX, OMOJIOTHYECKUX, TEXHUYECKUX, SKOHOMUYECKUX
U COLMAJIbHO-TYMaHUTapHbIX HAayK.

IMonnucky Ha cCOOPHUK MOXKHO OQOPMHTB 110 KaTanoram raser u xxypHainos AO «Kasnouray (uanexc 76316).

HayuHo-TexHu4eckue M MPOW3BOACTBEHHBIC CTAThH, IUIAHUPYEMbIC K OMYOIMKOBAaHHIO B HALIEM JKYpHAJE, MPOXOJIST
NpOLEYPY OJHOCTOPOHHErO CJIETNOr0 PELEH3UPOBAHHMS M YTBEPXKISHUs HA PEJAKUMOHHOW Kojuieruu. IIpum mHonoxurenbHOM
3aKIIOYCHUN MaTepuall MOMeIIaeTcs B «opTdeiby peAakiun B ouepeab Ha omybnukoBanue. CKOPOCTh MyOMMKALUK 3aBUCHT OT
aKTyaJbHOCTH MaTepHalia U 3al0JIHCHHOCTH «IOPT(essi» peAaKiMy [0 JaHHO# TeMartike. KpoMe Toro, B CBSI3H C TEM, YTO COTJIACHO
npuka3sy [Ipeacenatenss KKCOH MOH PK ot 12.06.2013 k. Ne 949 onHuM u3 yclnoBHid BKIIOUYCHUS JKypHala B IEPEUCHb U3AaHHIA,
pexkoMenayemMbix Komurerom [uist myOIMKaMi OCHOBHBIX PE3yJIbTATOB HAYYHOH JEATENbHOCTH, SBJSIETCS HaJIu4ue MyOnuKauui Ha
MHOCTPAHHBIX S3bIKaX, IPABOM BHEOUESPEIHOTO OMyOIMKOBaHHs OY/yT MMOJIb30BAThCS CTaThU HA QHTJIMHCKOM SI3bIKE.

Crartpu Jutsl TyOIMKAIMK CIISIYeT T0aBaTh IIOCPEACTBOM OHJIAHH CUCTEMBI TIOJIaYH ¥ PELICH3UPOBAHHS CTATCH.

Ipu noaroroBke crateil B )KypHaI PEKOMEHAYEM PYKOBOACTBOBATHCS CIIEAYIOLIMMH IPABUIIAMU:

Cratbs gomkHa ObITh oopmiiera B crporom cootBerctBuu ¢ 'OCT 7.5.-98 «KypHanbl, cOopHuKH, HHOOPMAIIOHHBIE
n3nanus.  M3narensckoe  opopMmileHHEe MyONMKYEeMBIX MaTepHaloB», NPUHATBIX MexrocynapctBeHHpiM  CoBETOM MO
CTaHIapTU3amuy, Merponorud u cepruduxanuu (mporokon Ne 1:3-98 or 28 mas 1998 roma), a Takke HPHCTATEHHBIX
oubmmorpaduueckux couckop no 'OCT 7.1.-2003 «bubnuorpaduueckast 3amnuch. bubnuorpaduueckoe onucanue. OOuue
TpeOOBaHMS U MpaBUiA COCTABICHUSI», IPUHATHIX MexkrocynapcrBeHHbIM COBETOM IO CTaHAApPTH3ALUM, METPOJIOTHH H
ceprudukanmu (mporokon Ne 12 ot 2 mrons 2003 r.)

[MocnenoBaTeabHOCTh YIEMEHTOB U34aTeIbCKOr0 0O(OPMIICHUSI MATEPHAIIOB CIIEAYIOIIAs:

Unpexe YJIK (B cOOTBETCTBHH C PYKOBOJICTBOM IO HHICKCAIMU, UMCIOIIMMCS B HAyYHBIX OHONIHOTEKAX);

Caenenust 06 aBropax (haMuins, HHULHAIBL, Y4eHas CTCICHb, 3BaHHE, IIOJIHOC HAUMCHOBAHHE YUPEKICHHS, B KOTOPOM
BBIIIOJHEHA paboTa ¢ yKa3aHHEM IOpoja, CTPAHEI), aJpeca BCEX aBTOPOB IyONMKanUi (B TOM YHCIE C yKa3aHHEM OCHOBHOT'O
aBTOpAa);

3arnaBue myoaMKyeMoro marepuana (MPOMUCHBIMU OyKBaMH, MONYXHPHBIA, Kernib 11 myHkToB, rapautypa Times New
Roman, Times New Roman KK EK, a63au rieHTpupoBaHHbIii), B TOM 4nciie Ha aHriuickoM si3bike; [llectHaauarusnaunsiii ORCID
ID kaxmoro aBropa.

Amnnoranust 150-300 ciioB (IpHBOJMTCS Ha S3bIKE TEKCTA MyOIMKYEMOTro MaTepraa | Ha aHTJIHICKOM S3BIKE);

Kitouessle ciioBa (KypcHB) (KOIMYECTBO KIIIOUEBBIX €10B: 0T 3 10 10);

Tekcer cTaThb. TeKCT Hay4HOH CTaThU BKIIIOYACT OCHOBHBIC ITOJIOKCHYS, BBECHHUE, MAaTCPHUAIbl 1 METOABI, PE3YIbTAThL,
o0cyxeHue, 3aKiroueHrne, HHPOpPMAIMI0 O (UHAHCUPOBAHUH (NPU HAJTMYHMU), CIHCOK JIUTEPATypbl. B Kamoi OpUTrHHAIBHON
cTaThe (32 HCKIIOYEHHWEM COLMAIbHO-TYMAHUTAPHOTO HANpaBJIEHUS) OO0ECIeYMBACTCS BOCIPOU3BOAUMOCTb PE3yJbTATOB
HCCIICIOBAHUS, ONUCBHIBACTCS METOOJOTHS HCCIICIOBAHUS C yKa3aHHEM IIPOUCXOXKICHUS 00OPYIOBAHHS M MAaTEPHAJIOB, METOJOB
CTAaTUCTHYECKOH 00pabOTKY JaHHBIX U APYTUX CIIOCOO0B 00ECIIEYCHUSI BOCIPOU3BOAUMOCTH

CIHCOK HCIONb30BAHHOW JIMTEPATyphI B coorBerctBur ¢ ['OCT 7.1-2003 «bubauorpaduueckas 3amuch.
Bubnuorpaduueckoe omucanue. OOmme TpeOOBaHMS M MpaBuia CcoCTaBieHUs» (He MeHee 20 HAWMEHOBAHUIA), CCBUIKH
pa3MeIIaoTCs [0 Mepe yHOMHUHaHUA B TekcTe. CIHMCOK HCII0NIb30BAaHHO! JINTEPATyPhl Ha Ka3aXCKOM SI3bIKE 0pOpMILIETCS] COITIACHO
an(aBUTy Ka3aXCKOTo0 53bIKa, OCHOBAHHOMY Ha JIATHHCKOM rpaduke, Ha pycCKoM s3bIke - 1o cranxapty BGN/PCGN.

Pestome (ecam TEKCT CTaThbU Ha Ka3axCKOM SI3bIKe, TO pe3loMe MyOIMKYeTCsl Ha PYCCKOM SI3bIKE, €CIIM TEKCT CTaThu Ha
PYCCKOM SI3BIKE, TO Pe3IOME — Ha Ka3aXCKOM SI3bIKE, €CJI CTaThs IyOINKYeTCs Ha aHIIMHCKOM SI3BIKE, TO PE3IOME — Ha Ka3aXCKOM H
pycckoMm s3bikax) 150-300 cios.

Marepuaiisl IpeIOCTaBISIFOTCS B iedaTHOM (1 3K3.) M 3IeKTPOHHOM BHjie, B penakrope Word A4 ¢ momsmu 2,5 cM co Bcex
CTOpOH nucTa, rapauTypa Times New Roman, kerns 11, uatepsan ogunHapubiii. ['paduueckuii MaTepuan H0DKEH OBITh BCTPOCH B
TEKCT U BBINOJIHEH B rpaduueckoM penakrope. [TonprcyHoYHbIe HOIIUCH IIPUBOIATCS C YKa3aHHEM BceX 00o3HadeHuit. Tabuupl,
MPOHYMEPOBAHHBIE T10 MOPSIKY, JOJKHBI UMETh 3arojoBku (Tabiui — He Oosee 5-u, puUCyHKH — He Ooinee 5-u). O0muit 00beM
PYKOIHCH, BKIIFOYAsi aHHOTALIUH, PE3IOME M C YYE€TOM PHUCYHKOB U TaOJIUII He MeHee 8 CTpaHHIL.

B oxHOM HOMepe KypHana Jomyckaercs myomukamus He Oojee 2 crareit ogHoro aBTopa. Ha oTnenbHOM JHcTe MPUBECTH
CBEICHUA 00 aBTOpax (OpraHu3auys, JOJDKHOCTb, YUeHas CTEICHb, aJpec, KOHTAKTHEIN TenedoH).

CTOMMOCTD MyOJIUKAIIMK OHOW CTAThU:
- aus [IIC 3KATY (¢pusuueckoe nurio) - 2000 (nBe Thicsiur) TeHre 3a 1 (0HY) cTpaHuIly;
- nus TITC unbix opranuszanu  (usudeckoe nuio) - 4000 (deTbipe ThicsuM) TeHre 3a 1 (0Hy) CTpaHHUILY;
- JUIs BceX opranmzanmii (ropuaudeckoe Jmmo) - 6000 (mects Toicsd) 3a 1 (oHY) cTpaHuILy;
- 3apy0OeKHBIM aBTOpaM (BCE aBTOPHI 3apyOEKHbIE) - OECIUIATHO.

Anpec:

090009, 2. Vpanvck, yn. XKaneup xana, 51

Hayuno-npaxmuueckuii scypran 3KATY umenu JKaneup xana «Foinvim scane 6inimy («Hayka u obpasosanuey)

Tenegpon 8/7112/516541; e-mail: nio_red@mail.ru

Onexmponnwiii catim srcyprana — http://ois.wkau.kz

Bankosckue pexgusumot npu nepeuucieHuy 0eHelCHbIX cpeoCcme 3a ONyOIUKO8aHUue Cmameli.

HAO «3anaono-Kasaxcmanckuii azpapro-mexnuueckuil yuugepcumem umenu JXaneup xanay

PHH 270 100 216 151

BUH 021 140 000 425

HUK KZ 516010181000027495 3an.Ka3z.gpunuan AO «Hapoouwiii banx Kazaxcmanay

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:

Zhangir Khan West-Kazakhstan Agrarian-technical university

RNT 270 100 216 151

BIN 021140000425

11C KZ516010181000027495 KZT

KZ606010181000030922 RUB

KZ686010181000145238 USD

WKB JSC «Halyk Bank of Kazakhstany Uralsk

BIK HSBKKZKX

Beneficiary Code 16

GCEO 39844062
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«FpLIBIM K9HE OiTiM»
JKonrip xan areiagarsl bateic KasakcTran arpapiibIK-TEXHUKAIBIK
YHUBEPCUTETIHIH FHUIBIMU-TTPAKTUKAIIBIK JKOPHAIIBI
2005 sxpu1gan OacTamn IIbIFaIbI
Kazakcran PecniybnukaceiHbIH MoieHUET,
aKrmapar »)oHe CIIOPT MUHHUCTPJIITI
AKmapar jkoHe MyparaT KOMUTETI
BykapanbIk akmapaT KypaiblH €CETKe KO TYPaIb
15.06.2005 . Ne 6132-XK. kyauniri 6epinrexn

«Hayka u oOpa3oBanue»
Hayuno-npaktruueckuii )xypHan 3anagHo-KazaxcraHcKkoro
arpapHoO-TEXHUYECKOro yHUBepcuTeTa UMeHH XKaHrup xaHa
Uzpaercs ¢ 2005 rona
3apeructpupoBaH B Komutere nudopmanny u apxuBoB
MunucrepcTBa KyabTypbl HH(opMaluu u ciopra PK.

CBUIETEIBCTBO O MOCTAHOBKE HA YYET CPECTBA MaCCOBOW MH(OpMAIuu
Ne 6132-K. or 15.06.2005 .

Penaxkrop: A.E. HyrmanoBa

Konrip xan areingarsl bateic Kasakcran arpapiabIK-TEXHUKATBIK
yHUBepcuTeTiHiH JKapHama-0acna opTaibiFbl

BKATY 6acnaxanacvinoa bacwiiowvl
ITiwimi 60x84 1/8 Oppcemmi kazaz 80 m/2
Konemi 29,25 6.6. Tapanvimer 500 oana
25.12.2022 sic. 6acyea Koa Kouwinowl. Tan.1128
090009 Opan ., ’Kaneip xan xoweci, 51
Anvikmama menegonwvr 8 7112 51-65-42
E- mail: nio_red@mail.ru
XKypuan nauka.wkau.kz caiiteinna opHaiacKaH
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