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aHTHICHENEPIi TYPAIITHI CHIIPETIH ipi 1apa neiiko3 BUpyCh xaHe sdupaum 2 X 107 M -nen 4 x 108 M
NeiiH Oipiryin OaiiabI.

PE3IOME

[IpencraBineHHbBIN PETPOCTICKTUBHBIN aHAN3 TaHHBIX BETEPHHAPHBIX JIA00pATOPUN pecITy OJTHKH
10 AMU300TUYECKON CUTYallUU MO JIEMKO3y KPYMHOro poratoro ckota 3a 2002-2015 roasl nokasai, 4To
WH(UIIUPOBAHHOCTh JKMBOTHBIX BHpYycCa Jieliko3a KPYIHOI'O POraTtoro CKoTa B CpEIHEM IO CTpaHe
cocrasiset 3,0%, ¢ konebanusmu 1o obmactsam ot 0,12% no 6,0%, npu ucciaenoBaHUU CKOTa K 00IIeiH
YUCJICHHOCTHU TOTOJIOBBS B cpenHeM 16,12%. OCHOBHOUM IMPUYMUHOMN 3TOTO SIBISICTCS] HETIOMHBIA OXBaT
JKUBOTHBIX K CEpPOJIOTMYECKMM MCCIENIOBAaHUSIM M OTCYTCTBHE OTEUECTBEHHOM TECTCHCTEMBI IS
UMMYHO(EPMEHTHOTO aHamu3a. B COBpPEMEHHBIX YCIOBHSIX OCHOBY JIaOOpaTOpHOW paHHEH
MPWKU3HEHHOW NHAarHOCTHKM JEWKOo3a KPYIHOTO pOraTroro CKOTa, Ha KOTOpPOHl omMpaercs cucreMa
NpOPUIAKTUYECKUX MEPONPHUSITHH, COCTaBJIIET CEPOJIOTUUECKHUH METOA HCCIEIOBAHUS - DPEaKLHs
numMmyHoIu(pdy3un B reme arapa U MeTOJ UMMYHO(GEPMEHTHOIO aHAJIN3a, C MOMOILIbI0 KOTOPBIX
OIIpENeNsoT MHPUIMPOBAHHOCTh CTaZ BHUPYCOM Jieiiko3a. UMMyHO(hEpMEeHTHBIN aHalu3, OCHOBAaH Ha
HMMMYHOJIOTHYECKOH peakMy BO3ACHCTBUS aHTUI'CH-aHTUTEIO U IPUMEHEHUU B Ka4eCTBE MHIUKATOpa
9TOH peakluy MapKUPOBAHHBIX (EPMEHTAMH MOHOKJIOHAIBHBIX AHTHUTEN WIM AHTUTEeHOB. s uero
HaMM MMMYHU3alMel MbIIIeld KOHLIEHTPUPOBAHHBIM aHTHI'C€HOM BHpYCa JIEHK03a KPYIHOTO POraToro
CKOTa TONyYeHBl JUMQOIMTHI, NPOAYUUPYIOIUE CcHenu(UIEeCKUe aHTHTENa M CIHSHHUEM UX C
MHUEIOMHBIMU JTUHUSMH KJIeTOK X63-Ag8.6.5.3, KIOHBI TMOPUAHBIX KJIETOK, U3 HUX BBISABICHO OJUH
HITaMM, CTAaOMIIFHO MPOIYIMPYIOIIE MOHOKIIOHAJIBHBIE aHTUTENIa C MOJIEKYJIsIpHOM Maccoit 51 u 24 k/la
K BUPYCY JIeiiKo3a KPYITHOTO poraToro ckota u 3¢pupHOCThIO oT 2x 107M-1 1o 4x 108M-1.
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TISSUES OF ANIMALS USING VARIOUS METHODS

Abstract

To date, researchers have a fairly large set of methods for extracting and purifying DNA, and
these methods continue to be improved and modified with reference to new research objects. In
connection with the variety of living objects, there are no universal methods of DNA isolation. The use of
this or that method of DNA isolation is dictated, firstly, by the specificity of the material being studied,
and secondly, by what purpose is pursued: the production of total, nuclear, chloroplast DNA or other of
its preparations. The DNA isolation method should be relatively simple, well reproducible and allow for
the rapid production of sufficient quantities of satisfactorily purified DNA preparations. The yield of
DNA depends on the nature of the starting material and is due to the content of DNA in this tissue, as well
as the presence and nature of impurities that interfere with DNA purification.

In the article, based on literature sources and own research, the results of studies on the selection
of the optimal method for isolation of Pasteurella multocida DNA from biological material are presented.

As a result of the selection of the optimal methods for isolation of Pasteurella multocida DNA
from biological material, it was determined that all methods of DNA extraction used in the work are quite
acceptable for the extraction of Pasteurella multocida genomic DNA.

Keywords: DNA, sorbent, Pasteurella multocida, polymerase chain reaction.
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The appearance of the polymerase chain reaction (PCR) method was due to certain achievements
of molecular genetics, primarily the decoding of the nucleotide sequence of the genomes of a number of
microorganisms. Simplicity of performance and unsurpassed indicators of sensitivity and specificity
brought unprecedented popularity to the new method. With the speed of lightning, the method spread
throughout the world. PCR is used for scientific and practical research. But first of all the method has
found wide application in the field of microbiological diagnostics. Currently, the PCR method is
automated, fairly simple in execution and available to any molecular biology laboratory [1].

When diagnosing pasteurellosis of animals using PCR, the main working material is Pasteurella
multocida [2].

Deoxyribonucleic acids (DNA) are a universal source of information on all genetic traits of any
kind.

In the modern world, it seems possible to extract DNA from absolutely any available biological
material, consisting of cells that have, among other things, a decorated core in their structure. These are
the so-called eukaryotic cells. These include cells of animals, plants, viruses or microorganisms [3].

The main criterion in the methods of DNA isolation is a high degree of purification of the nucleic
acid from the impurities of cellular DNA and proteins. The isolated genomic DNA must be
unfragmented, since it serves as a template for the synthesis of a specific product [4].

Treatment of clinical material and isolation of nucleic acids is the first and most important stage
of molecular biological research. The main task of this stage is to obtain a purified DNA preparation for
the subsequent amplification reaction.

Materials and methods. The research was carried out on the basis of the biotechnology laboratory
of the Research Institute of Biotechnology and Nature Management of the NPJSC «Zhangir Khan West
Kazakhstan agrarian-technical university». Several methods of DNA isolation were used to select the
optimal variant.

DNA extraction was carried out using commercial DNA sorb complexes B, and for this purpose
an automatic Thermo Scientific King Fisher and a hot lysis method were used.

Isolation of DNA with the help of sorbents. A 1,5 cm® daily culture was added to the tubes and
centrifuged 8,000 rpm for 5 minutes. The supernatant was drained and washed with a buffer solution. A
TES buffer solution was added to the tube with a precipitate of 1 cm’ - the precipitate was vortexed.
Again precipitated by centrifugation 8,000 rpm - 5 minutes. Then, the supernatant was discarded and
lem® of 2-[[1,3-dihydroxy-2-(hydroxymethyl)propan-2-yl]Jamino]ethanesulfonic acid (TES) buffer
added again, vortexed and 300 pl of lysing solution (iazamidine-i-thiotinad) was added and vortexed and
allowed to stand for 5 minutes in a thermostat at 65 "C. Turbidity indicates a lysis. Then the sorbent - 25
pl was added, pre-shaken, after addition also mixed on a vortex and left at 37 °C for 2 minutes. Then they
were shaken for a few seconds on the vortex and again put for 5 minutes at room temperature.
Centrifuged 5 thousand/rpm, 30 seconds. Then, the supernatant was removed, leaving the pellets on the
bottom. Then, wash solution No.1 was added with 300 pl (heated to 60-65 °C). Then centrifuged for 30
seconds at 5 thousand / revolution per minute.

The supernatant was removed and 500 pl of buffer Ne 2 was added. Vortexed. Then centrifuged
for 30 seconds, the supernatant was removed. Then it was dried in a thermostat with an open lid for 5
minutes at 65°C. Then add 50 pl TE for elution and shake vortex and leave in the thermostat for 5 minutes
at 65°C. It was then centrifuged at 12,000 rpm for 1 minute. Then they transferred the DNA into a test
tube.

Isolation of DNA from the daily pasteurella culture using an automatic nucleic acid extraction
station - Thermo Scientific King Fisher. The «Thermo Scientific King Fisher Cell and Tissue DNA Kit»
was prepared according to the dialing protocol. The basis of the set is paramagnetic quartz particles,
which bind the nucleic acid in the presence of chaotropic salts. After the binding step, the DNA /
magnetic particle complex was thoroughly washed in washing buffers to remove all remaining
contaminants and then the purified DNA was immersed in an eluent buffer.

The culture cell suspension in the Phosphate Buffered Saline (PBS) buffer was washed, then
treated with a lysis buffer (containing 10 pl of P-IU per 1000 pl of buffer), so that the final concentration
was 1x10° cells / 100 pl. Then went to the protocol set.

The isolation of DNA from the bacterial culture Pasteurella multocida was carried out by hot
lysis method. Two ml of 18 h of the pasterelle broth culture was precipitated by centrifugation at 10,000
rpm for 10 minutes. The precipitate was washed with a sterile PBS buffer solution (10mMTris Hel,
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10mMKcl, 10mM Mgcl2.2mM Ethylene Diamine Tetraacetic Acid (EDTA)) twice and resuspended with

30 pL deionized water and boiled for 10 minutes. After boiling, the samples were placed in a layer of ice
for 30 minutes. The samples were then centrifuged at 3000 rpm for 10 minutes to precipitate. The
supernatant was stored at -20 °C until use.

Phage DNA, treated with Hind III (DNA Molecular Weight marker II (0,12-23,1 kbp)) was used
as a control. Documented the results through a transglyuiluminator, using the computer program
«LabWorks 4.0», determined the molecular weights of the restriction, the sum of all the restriction
fragments.

The development of specific DNA sections was carried out in a thermocycler with a gradient of
temperatures Mastercycler gradient, Eppendorf.

Electrophoresis of DNA amplification products of Pasteurella multocida was carried out in a
horizontal electrophoresis apparatus «G-100», firm «Pharmacia», at a voltage of 8 V/cm. Electrophoresis
in 2,0% agarose gel was used to record the results.

Preparation of working electrophoresis buffer. 25 cm® of concentrated Tris-borate buffer (TBE)
were poured into a graduated cylinder, brought to 500 cm® with distilled water, the cylinder was closed
with parafilm and mixed.

Agarose from one bottle was poured into a glass flask made of heat-resistant glass for 250 cm”.
100 cm’ of the working buffer was poured, stirred by rotating the flask and melted in a microwave oven
until the agarose was completely dissolved, (1,5 minutes at 800 W), agarose was brought to a boil for
another 1,5 minutes. The flask was removed from the microwave oven and agarose cooled, rotating the
flask, to 65-70 °C.

The molten gel was poured into the mold of the chamber. Set the combs at a distance of at least 3
cm from each other. The thickness of the gel is about 6 cm.

After the gel completely solidified, the combs were gently removed. Place the substrate with the
finished gel in the chamber. The chamber was filled with a ready buffer so that it covered the gel by 5
mm.

Documentation of the obtained results was carried out through a transgelilluminator. Subsequent
analysis of the results was carried out using the Digi-Doc-It program.

The «kDNA Wide Range marker» and «DNA Ladder 1kb» from «Sigma» were used as a marker
of molecular weights.

Results of the study and discussion. The first method is based on the dissolution of DNA in the
presence of a sorbent. As a result of treatment with a lysing solution, the destruction of cell membranes
and the release of DNA occur. Dissolved DNA binds to the sorbent particles, and other components of the
lysed clinical material remain in solution and are removed by sorbent precipitation by centrifugation
followed by washing.

A second method of extracting DNA from bacteria involves the use of paramagnetic quartz
particles that bind the nucleic acid in the presence of chaotropic salts. After the binding step, the
DNA/magnetic particle complex is thoroughly washed in the wash buffer to remove all remaining
contaminants and then the purified DNA is immersed in the eluent buffer.

We tested a method for the isolation of DNA by the hot lysis method of a pasteurella agar culture
on a water bath, described by W.L. Araujo, D.A. de Angellis, J.L. Azevedo «Direct RAPD
Evaluation of Bacteria without Conventional DNA Extraction» [5]. This method is very simple in
execution and can be used for routine diagnostic work. The yield of genomic DNA in this method was
60-80%.

The main criteria for the development of optimal methods were the concentration and purity of
the drug.

After isolation of Pasteurella multocida DNA by the above methods, a qualitative and
quantitative analysis of the sample was carried out. Electrophoresis was performed in a 0,8% agarose gel
in TAE buffer. The ratio between the optical densities at 260 and 280 nm was spectrophotometrically
measured. The maximum absorption for nucleic acids is recorded at a wavelength of 260 nm. The
preparation of DNA is considered free of impurities at a ratio of E,¢/250 €qual to 1,8 and higher. The
preparation of DNA is considered free from impurities at a ratio of Eye250 €qual to 1,8 and higher. If this
is below this, the sample is contaminated with proteins or phenol.

Conclusion. Samples of Pasteurella multocida DNA, using sorbents, proved to be of low quality.
The relationship between the optical density at wavelengths of 260 and 280 nm averaged 1,65 - 1,7,
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which indicated contamination of DNA with protein and other impurities. Thus, the obtained results
showed ineffectiveness of these methods.

Good results were obtained by fixing DNA on a magnetic particle and a silica base in a
centrifuge tube.

The ratio of the optical density (E260/E280) of the obtained Pasteurella multocida DNA
preparations had an average value of 1,81+0,04 (n=4).
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TYHIH

Kaiipn Tamma 3eprreymnmepam; sxerepmmred  enoektepae JHE-piH  Tazamay xoHe
AKCTPAKIMSIIAY SIIOTEPINI] YJKEH JKUBIHTHITBE Oap, oraH 1moca OyNl 3Ar0Tep 3epTTeyNep/il >Kara
HBICAaHJapbIHA COWKEC e3TreproKe eHI AaMyzbl JKanracTelpyaa. TYpii MpIimk uenepiire OaimaHbICTHI
HanTel dmM0eban JJHE-pH Oemm amy sapicrepi xom. JAHE Oexymm HanTs! 6ip Hemece Oacia 3i0TepIn
LOJIAaHy, eIl aIBIMEH, 3epTTEIETII MaTepPHaJIbII epeKIIeNTHE OaillaHBICTHI )KOHE EKIIIIIIeH, TaHIail
Maricarna OarsITTanraH: >Kaimsl, saposil, xioporact JJHE Hemece onbi Oacnia mga mpemaparTapbiH
emmpy. JJHE Oeny smio canmbicTeipMaiibl TY Prie mapamnaiibiM 00J1ybl KepeK, KallChl SHAIPIICTIH KIHE
KETKIIKN TYpJAE Ta3zapThUIraH NperaparrapAbl Te3 anryra MYMKIHIIK Oepyi kepek. JIHE-HbI Taza
OeJIII mBITysl 0acTanilbl MaTepHAaJIBIL CUIIATHIHA XKIHE 3ePTTEIII OTHIPraH YIMAHbII IyPbUTBIMBIHA,
conpaii-ary JIHE-HBII Ta3apThuTybIHA KeEpri KeJI pETII IO0CTaNapabIll 0ap 00aybIHa OaillaHBICTHI.

Marnanaza e3iHiK 3epTTeyiep *KIHe 3/1cOueT Ke3aepi Heri3iHae ONoIOrusuTbII MaTepuaiapiaH
Pasteurella multocida JJHK”-p1H Oenmynin Tuimzi smicTepiH Tanpay OOWBIHIIA 3epTTEy HATHXKEIEpi
KeNTipiii.

buonorusmeim Matepuanmapnan Pasteurella multocida JIHK”-p1a OGemyamt TaiMIi 3aicT'epin
TaHIAy HOTWKeci OoHbIHIIA Xymblc OapbickiHma Pasteurella multocida remomaer JIHK-w1H
AKCTpaKIHsIay Y IIH "oNJaHbUIraH OapIIbIi 31iCTep "0ONaIbl €KSHIT aHBIIITANIBL.

PE3IOME

K nacrosmeMy BpeMeHHM B apceHaje HCCiIe[oBaTelied MMeeTcs IOBOJBHO OOJNBIION Habop
MeToA0B 3KkcTpakuuu U ouuctku JHK, mpuuem 3T METOIbI MPOJOJIKAIOT COBEPIICHCTBOBATHCS U
MOIU(UIIUPOBATHCS MPUMEHUTENBHO K HOBBIM OOBEKTaM HccienoBaHus. B cBs3u ¢ pasHooOpasuem
XKHUBBIX 00BEKTOB YHHUBEPCANBHBIX MeTO10B BhieneHus JJHK He cymectByet. Micnionap3oBanue TOro wiu
nHOTO MeTona BeimeneHus JIHK mukryercs, BO-TIEpBBIX, CIENH(PUKON H3ydaeMOro maTepuaia, a
BO-BTOPBIX, T€M, Kakas IMpecieayeTcs Lelib: MOoJyuYeHue CyMMapHOH, anepHol, xioporuiactHon JJTHK
WM Ipyrux ee mpemnapaToB. Meton BeineneHus JJHK momkeH OBITH OTHOCHTEIHEHO MPOCTHIM, XOPOIIIO
BOCTIIPOM3BOJMMBIM M JIaBaTh BO3MOXXHOCTH OBICTPOTO IOJy4EHHUS JIOCTATOYHBIX KOJHYECTB
YIOBJIETBOPUTENBbHO ounnieHHbIX npenaparoB JIHK. Beixon JIHK 3aBuCHUT OT mpupoabl UCXOJHOIO
Marepuania u o0ycnoBieH coaepxkanneM JIHK B pgamHOl TkaHW, a Takke HAIMYUEM U XapaKTEpOM
npuMecel, npensarcrBytomux ourctke JJHK.

B cTaTtbe Ha OCHOBaHMH JINTEPATYPHBIX HCTOYHUKOB U COOCTBEHHBIX HCCIICIOBAHHI TIPUBEICHBI
pe3yJIbTaThl HCCICIOBaHM 0 BRIOOPY onTtuManbHOTO MeToja BeineneHus JIHK Pasteurella multocida
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13 OMOJIOTMYECKOTO Matcepuaa.

B pesynbrate BBIOOpa onTHManbHBIX MeTomoB BeinmeneHus JIHK Pasteurella multocida u3
OMOJIOTMYECKOTO MaTepHaia, ONPEIeNINIIN, YTO BCE HCIOIb30BaHHbIE B padoTe MeTo b BeIenenust JJHK
BITOJTHE MpHEMIIEMBI JuTsl dKcTpakuu renomHon JIHK Pasteurella multocida.
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THE CONTENT OF VITAMINS AND MINERALS IN MEAT OF HEALTHY AND
SICK PIGS WITH CIRCOVIRUS INFECTION

Abstract

This article compares the contents of vitamins and minerals in meat of healthy and sick pigs with
circovirus infection. The nutritional value of meat depends on the quantitative ratio of water, protein, fat,
the content of essential amino acids, polyunsaturated fatty acids, vitamins, micro- and macroelements,
and organoleptic indices of meat. Vitamin B, in the body is very necessary for proper metabolism.
Vitamin B, in the meat of a sick animal was 0,68 mg, and in the control group - 0,81 mg.Vitamin E
improves the function of muscles and gonads. It is present in the composition of vegetable oil, in seeds of
walnut, legumes and corn, and vegetables. Vitamin B,, like other vitamins is necessary for normal
growth, it is involved in biological processes. Vitamin B, is 0,23 mg in the control group, 0,14 mg in the
experimental group.Vitamin E in the meat of a healthy animal was 0,52 mg, and in the meat of a sick
animal, 0,39 mg. Vitamin PP is necessary for carrying out the processes of biological oxidation in the
body. In sufficient quantities in the liver and kidneys, yeast, meat and milk, as well as in peas, large beans,
in the composition of grain flour. Vitamin PP was 3,86 mg in the control group, 3,11 mg in the
experimental group.

Keywords: pig, vitamins, minerals, microelements, nutritional value, circovirus infection.

In recent years, in connection with the active development of pig production, diseases that had
not previously been registered in Kazakhstan are of great importance. A particularly significant problem
in industrial pig farms was circovirus infection of pigs [1].

With circovirus infections, known clinical symptoms, such as:

- depletion (multisystem exhaustion syndrome after weaning piglets from the sow);

- dysfunction of the kidneys and skin (dermatitis and nephropathy piglets syndrome (SDPP));

- a violation of the function of the respiratory tract (depending on the meaning) (proliferative
and necrotic pneumonia (PNP) [2].

The nutritional value of meat depends on the quantitative ratio of water, protein, fat, the content
of essential amino acids, polyunsaturated fatty acids, vitamins, micro- and macroelements, and
organoleptic indices of meat.

Microelements constitute a very small part of the rations of animals. However, they play an
extremely important role in the metabolism of animals, while having a significant impact on their health
and productivity. Being associated with enzymes, hormones and vitamins, they affect the basic vital
processes of the body, and also support the permeability of cell membranes, tissue respiration and
intracellular metabolism. Therefore, the development of a rational system for feeding mineral substances
and vitamins to animals is possible only taking into account the latest achievements in the field of the
theory of mineral and vitamin metabolism [3].

The aim of our scientific work is with equal indices the content of vitamins and minerals in the
meat of healthy and sick pigs with circovirus infection.

The research was carried out in the laboratory of the RSE «Scientific Research Institute for
Biological Safety». From both groups (experimental, control group of 10 heads) from 100 g of pork
samples were taken using the generally accepted methods of veterinary and sanitary examination, the
composition of pork vitamins determined the device and m and HPLC and a spectrometer.

Micro-macro elements were determined with the help of the device «Atomic Adsorption
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