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TepaneBTUYECKUA KEUC 61arononyums XXMBOTHbIX
Therapeutic case of animal welfare

OT pepakuuun

B TemaTtuueckoM HOMepe >KypHasa Ipe/cTaB/ieHbl HayuHble CTaTbH, B KOTOPBIX
PacKpbIBAIOTCA Kak (yH/jaMeHTabHble, TaK U TIPUK/Ia{HbIe aclIeKThl 6/1aromomyust
JKUBOTHBIX. DTO TOHSATHE BK/TFOUaeT B ce0sl TaKue K/TFoueBble IMOKa3aTe/y, Kak (hu3nye-
CKOe, TICUXUUeCKOe ¥ SMOLIMOHA/IbHOE COCTOSIHUE, YCIOBUS COZlep>KaHusl U KOPpMJIEHUS,
TeparneBTUYeCK1M, HayUYHO-UCC/IeJ0BaTe/IbCKAM aCTeKThl, PABOBbIE HOPMATUBHbIE aKThI,
a TaKKe eXXeJHEBHbI KOHTPO/Ib U MOHUTOPUHT BCETO CIIEeKTPa MepeurcIeHHbIX HOPM.
Takoe pa3HooOpa3ue TpeOyeT OT BeTEPUHAPHOTO Bpaua pa3HOCTOPOHHMX 3HAaHWM U Ha-
BBIKOB, TI03BOJISIONIUX OTC/IEXXHUBaTh MHOTOUMC/IEHHbIE BBO/IHbIE HA BCEM MPOTSHKEHUU
JKH3HU )KUBOTHOTO, TEXHOJIOTMUUEeCKUX LIUKJIOB BhIPAIlIBaHKs U MOTyYeHus POJYKLWH.
B 570l CBSI3M HayuHOEe COMPOBOXK/EHNE SBJISIETCS HEOTHEM/IEMOM UaCThIO POU3BOZCTBA
MIPOJYKLMH U TpeOyeT OT KCCIieioBaTes IyO0KOro MOrpy»kKeHusl B MPo61eMy TeXHOJI0-
TMUeCKOW COXPAHHOCTH MOT0JIOBUM, a TAK)Ke pellleHHrsl YaCTHBIX 3a/jau, BO3HUKAIOIIUX
B 00111eM 00beMe KOHTPOJISI HaJl 6/1arorolyyrueM XXUBOTHBIX, Jalolue HayKOeMKHe
BBIBO/IbI, 00ecTieunBaroIye MpakTHueCKUi MOTeHIHall.

B HayuHoO#1 cTaThe «MOHUTOPUHT OMOXUMUYECKHX TT0Ka3aTesiel ChIBOPOTKH KPOBU
TesAT Ha (hOHe TTpUMeHeHUs OeTy/TMHCO/IepyKallleld KOPMOBOM 00aBKW» TIPe/ICTaB/IeHbI
pe3y/bTaThl KIMHUUECKUX UCITBITAHUN KOPMOBOH /100aBKH, Cofiep)Kalljei PUPOJHbBIN
azgantored berynuH. HayuHbIM KO/IJIEKTUBOM U3yUeHO eHCTBHe OeTyTuHCOAep Kallei
KOPMOBO# ZI00aBKM Ha OMOXMMHUeCKYe TTOKa3aTe/li CbIBOPOTKY KPOBH T/IEMEHHBIX TeJIAT
¥ MOJIOYHOTO BBICOKOTIPOJYKTHBHOI'O KPYITHOTO pOraToro CKota. YueHsle u3 benropogcko-
r'0 rOCyAapCTBEHHOr0 arpapHoro yHuBepcureta uM. B.f1. [oprHa npoBenu uccienoBaHUs
3¢ peKTHBHOCTH MPUMeHeHHs] KOPMOBOH 106aBKu Bariesi-MT B paliioHe CyX0CTOMHBIX
KOPOB TIPU MOZITOTOBKE UX K OTeJTy, a TaKXKe [I/Is1 OBBILLIEeHUsI IPOJYKTUBHOCTH U Y/Iy4-
LIeHWs COCTosiHUA npurvioga. [Ipu sTom ycraHoB/ieHo, yTo ripumMeHenue banenn-MT
CroCcoOCTBYeT COXPaHHOCTH TMOT0JIOBbsI, HOPMa/M3alui OMOXUMHUECKUX TTOKa3aTesei
KPOBH, TIOBBIIIIEHHUIO KaueCTBa M0/Iy4aeMOoro MOJIoKa ¥ MpUIoja. ABTOPBI CTaTbU
«JleueHue I0KaBEHOTO TIOOJEPMAaTUTa Y KPYITHOTO POraToro CKOTa B yC/IOBUSIX UHTEH-
CUBHBIX TEXHOJIOTMA MOJIOUHOTO MPOU3BO/ICTBA» TOKA3a/Iu, UTO OJHOKPAaTHOe TIpUMeHe-
HUe Ma3u BeT-KomnvH npuBogy/Io K COKpalleHHUIO T/I01ajy aTOI0TUH, YMEHBIIEHUIO
00/1e3HEHHOCTH, TIPY TIITUKPATHOM TIPUMEHEHWH K/TMHUYe CKMe TTPU3HAKH BOCITa/IeHUsT
rcyesanu, HO MaToJI0rMU BOCIIOMHSIOCH 34,0POBOM IPaHY/ISIIUMOHHOM TKaHbIO, C OC/Ie-
Jyrolel anuTen3alyeil 1 pyOLeBaHreM OKpY»Karolllel TKaHel Ha MPOTsSyKeHUH BCero
CpOKa rcceioBaHusl. BecbMa akTyanbHO MCCIeloBaHre «BusiHue My/lbTUIH3UMHOTO
KOMIL/IeKCa Ha MOp(oMeTprUYecKre U XMMUUYeCKHe TI0Ka3aTely TylleK KypoueK Kpocca
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,Pocc 308“». HayuHble U3bICKaHUS KOJIJIEKTHBA CTEJUa/IMCTOB B 00/1aCTH XUPYPru-
yeCKoW MH(EKLUU OIpe/ie/IUIN «IIpeuMyli[ecTBa U HeloCTaTKU MeTO/a JIOKa/IbHOT'O
OTpULIATE/ILHOTO [JaB/IeHus [IPU JIeYeHHH paH y JIoLIa/ieii» B OHOUMEeHHOM cTaTbe. [1pu
3TOM YCTaHOBJ/IEHO, YTO CPe/iHsIs CKOPOCTh 3aKUBJIEHUS paH Mpu ucros3oBanuu JIO]
6b11a Ha 30...40 % BBIIIIe 10 CPAaBHEHUIO C JieUeHHeM C TIPUMeHeHHeM aHTHCeNThYe CKHUX
M aHTHOAKTepHUabHbIX TIperaparoB. B HayuHOM Tpyze «AHami3 ypoBHsi C-peakTUBHOTO
Oesika B )KUAKOCTH U3 TIOJIOCTH MATKU Y JOWHBIX KOPOB» YCTAHOBU/IU, UTO OTpe/ie/ieHre
KOHL[eHTpaLru 6eska ocTpoii (a3bl B KUAKOCTH MAaTKH MOKeT OBbITh [iefiCTBeHHBIM
METOZIOM [i/1s1 BbISIBJIEHUSI BOCIIA/IUTE/TbHBIX COCTOSIHAM B 3TOM OpraHe.
TexHo/IOTUUeCKHe HapyllIeHHs, CTPeCChl, HecoO/oZieHHe 300TUTHeHnYe CKIUX
HOPM, HU3KUI YPOBEHb BETEPUHAPHOTO 00C/Ty)KUBaHUS MOTYT IOB/IeYb BOZHUKHOBeE-
HUe 3abosieBaHuil. B CBSI3U C 3TUM OIjeHKa 0/1aronosyuusi >)KUBOTHBIX J0/KHA OBITH
HayuyHO 00O0CHOBAHHOW U MaKCHUMabHO 00heKTUBHOM. HeobxoauM MHOTOTpaHHbIN
TIO/XO/, YUUTHIBAIOIMI He TOJBKO 00BeKTHUBHBIE TT0Ka3aTed, HO U CyObeKTUBHYIO
KapTUHY COCTOSIHUSI )KUBOTHOTO B €T0 TIOMBITKAaX MPUCIIOCOOUTHCS K BBIHYXK/I€HHOMN
[Jis Hero cpefie obutanus. BakHol cocTaBnsoLelt 6iarononyuus sBsieTCs Tepa-
neBTUYECKOe 0becrieueHue, MPU ITOM ero coOMOeHre U MoAJep>XKaHue He TOJIBKO
VMeeT 3HaueHue [/ )KUBOTHBIX, HO U OTpa)kaeT IPOU3BO/CTBEHHbIe, MOpa/IbHbIe
Y 3TUUYeCKHe LIEHHOCTH.
FO.A. BamHukos, 21aeHblil pe0akmop

ENG

From the editorial

The thematic issue of RUDN Journal of Agronomy and Animal Industries presents
scientific articles, which reveal both fundamental and applied aspects of animal welfare.
This concept includes key indicators such as physical, mental and emotional state,
conditions of detention and feeding, therapeutic, research aspects, legal normative
acts, as well as daily control and monitoring of the entire range of these norms. Such
diversity requires a veterinarian to have versatile knowledge and skills that allow to
monitor numerous factors throughout the animal’s life, technological cycles of raising
and producing. In this regard, scientific support is in an integral part of production and
requires the researcher to have a deep understanding of the problem of technological safety
of farm animals, as well as solving specific problems that arise in the overall control over
animal welfare, providing science-intensive conclusions that ensure practical potential.

The scientific article "Monitoring of biochemical parameters of blood serum of calves
against the background of the use of a betulin-containing feed additive” presents the results
of clinical testing of the feed additive containing natural adaptogen Betulin. The scientific
team studied the effect of the botulin-containing feed additive on biochemical indicators
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of blood serum of pedigree calves and highly productive dairy cattle. Scientists from
Belgorod State Agrarian University named after V.Y. Gorin conducted research on the
effectiveness of using the Batsell-MT feed additive in the diet of dry cows when preparing
them for calving, as well as to increase productivity and improve the condition of the
offspring. It was found that the use of Batsell-MT contributes to livestock preservation,
normalization of biochemical parameters of blood, improvement of the quality of milk
and offspring. In the article "Treatment of local pododermatitis in cattle in conditions
of intensive technologies”, the authors show that a single application of Vet-Kopin
ointment led to reduction of pathology and decrease in pain. After five applications, the
clinical signs of inflammation disappeared, the bottom of the pathology was replaced by
healthy granulation tissue, followed by epithelialization and scarring of the surrounding
tissues throughout the entire study period. The study "Effect of a multi-enzyme complex
on morphometric and chemical parameters of carcasses of Ross 308 cross chickens”
is quite relevant. The scientific research of a team of specialists in the field of surgical
infection identified "Advantages and disadvantages of negative pressure wound therapy
in equine wound treatment”, as described in their article of the same name. It was found
that the average rate of wound healing using local negative pressure was 30...40% higher
compared to treatment with antiseptic and antibacterial drugs. The scientific article
"Analysis of C-reactive protein levels in uterine fluid of dairy cows"” established that
determining the concentration of acute phase protein in uterine fluid can be an effective
method for detecting inflammatory conditions in this organ.
Technological disorders, stress, non-compliance with zohygienic standards, and
a low level of veterinary care can lead to diseases. Hence, the assessment of animal
welfare should be science-based and as objective as possible. A multifaceted approach
to assessing animal welfare is needed considering not only objective indicators but also
the subjective picture of the animal’s condition in its attempts to adapt to its forced
environment. An important component of well-being is therapeutic support, and its
compliance and maintenance are significant not only for the animals but also reflect
production, moral, and ethical values.
Y.A. Vatnikov, Editor-in-Chief
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MOHUTOPUHI BUOXMMUYECKUX NOKa3aTenen
CbIBOPOTKMN KPOBM TENAT Ha ¢poHe NpUMeEHEHUSA
6eTynMHocoAepKaLlen KOpMOBON A06ABKM
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MoCKOBCKast TOCyZJapCTBeHHaAs aKa[eMUsI BeTepUHAPHOW MeJUIUHBI ¥ OMOTeXHOIOT Y —
MBA um. K.U. Ckpsibuna, 2. Mockea, Pocculickas ®edepayus
< 1ag22004@mail.ru

AnHoTanus. VccnenoBanys NpoBOAUIM B MOJIOYHBIX KOMIUIEKCax IjieMeHHOro xo3stcrea CXII Kosxos
«Co3HarenbHbIH» 3y0OLj0BCKOrO paiioHa TBepckoii obacty, Ha 6a3e KadeZpbl JUarHOCTHUKY O0Me3HeH, Tepanviy,
aKyIIepCcTBa U PerpoAYKLMH KUBOTHBIX U JleueOHO-IMarHOCTHUeCKOTo LieHTpa MOCKOBCKOH roCyapCTBeHHOH
aKa/ileMUH BeTepUHapHOH MeJULIMHbI U 6roTexHomornd — MBA um. K.W. CkpsibrHa. BetynuHoconepskaiyro
KODMOBYIO JJ00aBKY /jaBajiv MSATH- U 1€ CITUME CSTUHBIM TeJIsITaM OTBITHBIX TPYIII IepopasbHo B fo3e 10 Mr/kr
Beca C BOJ|0M MHAMBUAYAIbHO 1 pa3 B /ieHb B TeueHHe 14 pHeid. 17151 OlleHKY BIUSHUS OeTysiHa Ha OpraHu3M
TeJISIT, @ TAK)Ke [JIs1 UCK/TIOUeHHsT COTTYTCTBYIOIMX 3a00sieBaHMi B Hayajle ¥ KOHIIe KCIIePUMeHTa TIPOBe/IeHEI
K/IMHUUeCKOe MCCIIe/IOBaHNE BCEX OIMBITHBIX )KUBOTHBIX, OMOXMMUYECKUI aHa/IM3 CHIBOPOTKU KPOBU. [1prBeieHb
pe3y/bTaThl KJIMHUUeCKUX UCTIBITaHUH KOPMOBOU J00aBKH, CofieprKalleil IPUPOAHbIN afianToreH — OeTyJIHH.
N3yueHo ee fieiicTBre Ha OMOXUMHUECKHe [T0Ka3aTed CbIBOPOTKH KPOBY TUIEMEHHBIX TeJISIT U MOJIOUHOTO
BBICOKOTNIPOZYKTUBHOT'O KPYITHOTO POraToro CKOTA. YCTAaHOBJIEHO, UTO MpUMeHeHHe OeTy/IMHOCoepsKallei
KOPMOBOM ZI00aBKH TeJIsiTaM TISITH- U [IeCITUMEeCSTYHOTO BO3pacTa nepopanbHo B jo3e 10 Mr/Kr Beca ¢ Bofoi
WH/IMBU/IyaibHO 1 pa3 B [ieHb B TeueHre 14 nHeld HOpManu3yeT YpOBeHb OMTMPYOHHA B CHIBOPOTKe KPOBH,
araHWHaMHUHOTpaHcepaskbl ¥ acriapTaTaMHUHUHOTPaHChepaskl, 1jeJI0OUHOH Gocdarasbl TaKTaTAeruporeHassl.
K KOHIy 9KCTIepyMeHTa y TeJIST OIBITHOM IPYIIIBI TaK)Ke OTMeUeHO TOBBIIIeHNe B TIpejiesiax (pu3nosiorunye-
CKOM HOPMBI YPOBHSI 00111ero 6eika CHIBOPOTKY KPOBH. I1o/yueHHbIe pe3y/bTaThl CBUETEbCTBYIOT O TOM, UTO
npuMeHeHMe GeTy/IMHOCOAepKalllell KOpMOBO# 100aBKH IO YKa3aHHOM CXeMe [jaeT MPOTHBOBOCIIA/IUTEIbHBIH,
Kap/IMo- ¥ TeTaTonpoTeKTOPHBIN 3¢ dekT. IToBbIIIeHIe KoyecTBa 0b1ero 6eska y TeJsT rocsie IpuMeHeHH st
KODMOBO# J00aBKH CBU/ETEIHCTBYET O KOMIIEHCATOPHOM YCHJIEHHH CHHTe3a 0esKOB 1100y/IMHOBOM (paKiuy.

KnroueBble c10Ba: 6eTy/muH, T/ieMeHHOe XO3SHCTBO, aHA/IN3 KPOBH, TepareBTUYecKast [103a, epopaibHoe
BBeJleHMe, JKHBasi Macca
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Monitoring in biochemical parameters of blood serum
of calves against the background of the use
of betulin-containing feed additive
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Yulia S. Kruglova ', Serafim M. Rozinsky

Moscow State Academy of Veterinary Medicine and Biotechnology — MBA named after
K.I. Skryabin, Moscow, Russian Federation
> lag22004@mail.ru

Abstract. The studies were conducted at the dairy complexes of the breeding farm of the Agricultural
Enterprise Kolkhoz “Soznatelny”, Zubtsovsky District, Tver Region, by the Department of Disease Diagnostics,
Therapy, Obstetrics and Reproduction of Animals and the Medical and Diagnostic Center of the Federal State
Budgetary Educational Institution of Higher Education Moscow State Academy of Veterinary Medicine and
Biotechnology — Moscow State Academy of Veterinary Medicine named after K.I. Skryabin. Betulin-containing
feed additive was given to five- and ten-month-old calves of the experimental groups orally at a dose of 10
mg/kg of weight with water individually once a day for 14 days. To assess the effect of betulin on the body of
calves, as well as to exclude concomitant diseases, a clinical study of al[poiuy’lkhgfdsl experimental animals
and a biochemical analysis of blood serum were conducted at the beginning and end of the experiment. The
study presents the results of clinical trials of a feed additive containing the natural adaptogen betulin. The effect
of betulin-containing feed additive on the biochemical parameters of the blood serum of breeding calves and
highly productive dairy cattle was studied. It was established that the use of betulin-containing feed additive to
calves of five and ten months of age orally at a dose of 10 mg/kg of weight with water individually 1 time per
day for 14 days, normalizes the level of bilirubin in the blood serum, alanine aminotransferase and aspartate
aminotransferase, alkaline phosphatase lactate dehydrogenase. By the end of the experiment, the calves of the
experimental group also showed an increase in the level of total serum protein within the physiological norm.
The results obtained indicate that the use of betulin-containing feed additive according to the specified scheme
has an anti-inflammatory, cardio- and hepatoprotective effect. An increase in the amount of total protein in calves
after using the feed additive indicates a compensatory increase in the synthesis of globulin fraction proteins.

Keywords: betulin, breeding farm, blood test, therapeutic dose, oral administration, live weight
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BeepeHue

ITpoyKTHUBHOCTh 1 BBICOKHE TIOKa3aTe/i BOCITPOM3BOUTETbHOM CITIOCOOHOCTH
KOPOB HarpsiMyt0 3aBUCSIT OT MPOM3BO/[CTBEHHBIX CTPECCOB. YCJ/IOBUsI, KOTOpbIe CO3/Ial0T
JIOTIOJTHUTE/TbHBIN CTPeCC /IS )KUBOTHBIX, HalIpUMep, HelpaBW/IbHO COaTaHCMPOBaHHbBIN
paLMOoH, MHEKIIMOHHbIE U MHBA3WMOHHbIE 00J/I€3HU WU/TU aKyIIePCKO-THHEKO/IOTHUeCKUe
3aboneBanus, ycyryosnstotr cutyaruto [1-3]. Tlpu aHam3e KaueCcTBa KOpMa HeOOXOAMMO
obpalrjath BHUMaHKe Ha eCTeCTBEHHbIE 3arPsi3HUTENH, B T.U. MUKOTOKCHHBI, KOTOpbIE
TPO/I0/DKAIOT OKa3biBaTh CEPhe3HOe BO3/IEMCTBYE Ha 37I0POBbE XKUBOTHBIX [4—6].

NHTepeceH MOM0KUTeMbHBIN OTBIT TPUMEHEeHUs] PaCTUTeTbHBIX TPUTEePIIeHOU-
JIOB B BeTepUHAPHO! MPaKTUKe B KaueCTBe UMMYHOCTUMY/IATOPOB MPU Pa3IMUHBIX
MaTO/IOrMUeCKUX COCTOSIHUSAX Y YKMBOTHBIX Pa3HbIX BUOB. Bechbma repcrieKTHBHBIMU
obOBbeKTaMu /1711 pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX MPeIapaToB, B T.U. U BeTepUHap-
HBIX, SIBJISIIOTCS JIyTIaHOBbIE TPUTEPIIEHOUIbI, @ UMEHHO OeTy/I0HOBast U GeTy/TMHOBAst
KUCJIOTHI [5, 6].

B ob6nacty BeTepuHapHOW MeAMLIMHBI AKTHBHO Pa3BUBAeTCsl HOBOE HarlpaB/ieHUe
peltieHus Tpo6sieMbl MH(EKITMOHHBIX Oo/e3Hel — co3/jaHue ¥ MPUMeHeHHe 3KOJIOTH-
YeCKH YMCTBIX MPerapaToB PaCTUTETBHOTO TTPOUCXOXK/AEHHsI, CTIOCOOHBIX OKa3bIBaTh
OakrepuiIHOE, OAaKTEPHUOCTAaTHUYeCKOe, BUPY/IUIMIHOEe M UMMYHOMOZY/TUPYIOITiee fei-
cTBUe Ha 60/bHOM opraHu3M [7-9]. [I/isi MPaKTHUKYIOIIEro BeTepUHAPHOTO Bpaua BaKHO
MMeTh B apceHaJie JieKapCTBeHHbIE CPeJICTBA C XOPOIliel TepareBTUUeCKOl aKTUBHOCTHIO,
00/1a/1af0IIHX TTOJTUTPOITHBIM /IeHCTBHEM M HEBBICOKOU cebecToumocThio [10-12]. 3to
TO3BOJIMT TIPY TIPUMEHEeHWH O/JHOTO TIpeTiapaTa OKa3biBaTh Pa3HOCTOPOHHEE B/IUSHUE
Ha B0o30yauTesieli 60/1€3HU, CTaJUN PA3BUTHUS MATOJIOTUUECKOTO TIPOLIeCCa, a TAKXKe
CTUMYJ/TUPOBATh TIPOIIeCChl Bhi3opoB/ieHus. K cpefcTBaM, 1o/1aB/IsitOIIUM OT/Ie/IbHbIe
3BEHbS M1aTOJIOTUH, 100aB/ISIOTCS JIeKapCTBEHHBIE BellleCTBa, CTUMY/IMPYFOIIHE 3all|UT-
Hble CWJIbI opranusMa [13, 14].

BeTynuH — npupoAHbIN MeHTALUKINYeCKU TPUTepIieHOW/ ], TyTIaHOBOTO Psifia.
OH cofepkuTcs B O0JIBIIIOM KOJIMUeCTBe PaCTeHUH (OpelIHuK, KaleHAya, CoIoaKa
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Y TIp.), HO B MPOMBIIIEHHBIX MacITabax ero rMojay4yaroT IKCTPaKLyei u3 6epecTb —
HapY>KHOTO C/10s1 KOpbI 6epe3bl 6enoii (betula alba), moeucnoit (betula pendula) [15-17].
B cBoG0AHOM BH/Ie BeleCTBO He BCTpedyaeTcsi. MHOTOUMC/IeHHBIMU UCC/IeI0BAaHUSIMH,
nipoBeZieHHbIMU Oosiee ueM B 40 3apyOe>KHBIX M POCCUHACKUX HayYHO-UCC/Ie0BaTeTbCKIX
LIeHTpax, MPOAEeMOHCTPUPOBaHa 3(PPeKTUBHOCTE HUCIIOIb30BaHUS TPUTEPIIEHOBBIX
COeZIMHEeHUH B KaueCTBe MPSIMbIX PeryasTOPOB aKTUBHOCTU (DepPMEHTAaTUBHBIX CUCTEM
opranusma [18-20].

VIMMyHOCTUMYUpYOLasi aKTUBHOCTb OeTy/MHa MpOsiB/sSeTCs B CIIOCOOHO-
CTU UHAYLUPOBATh BIPabOTKY SHZOT€HHOTO UHTep(epOoHa B OpraHu3Me, a TaKxKe
MOBBIILIATH K/IETOUHbIN U TYMODPa/bHbI HIMMYHHUTET, YCUIMBaTh aKTUBHOCTh HEKO-
TOPBIX UMMYHOKOMIIETEHTHBIX K/IeTOK, B UaCTHOCTU aKTUBU3UPYS BCe MOKa3aTeu
¢darouuTo3a (cmoco6HOCTL (HaroLMTOB pa3pyllaTh BUPYCHl U OaKTepUaabHbIe
KIeTkn) [21-24].

Ilenn ucc/Iego0BaHNsA — HM3yUWTh JIeHCTBHE IPUPOJHOTO aflanToreHa OeTymHa
Ha OMOXUMHUECKHUI CTaTyC MOJIOJHSIKA KPYITHOTO POTaToro CKOTa B YC/IOBUSIX I/IeMeH-
HOTrO CTaja.

MaTepMaﬂbI n MeToabl nccnepgosaHua

VccnepoBanus NpoBogWIv B MOJIOUHBIX KOMITIEKCax IjileMeHHOro xo3siictea CXII
Konxo3 «Co3HarenbHbIi» 3yO1i0BCcKOro paiioHa TBepckoii obmacty, Ha 6a3e Kadeapsr
[MIarHOCTUKH Oosie3Hel, Tepariuy, akylliepcTBa U perpoyKLUH )KUBOTHBIX U JiedeOHO-
JIMarHOCTUUECKOTO 1ieHTpa MOCKOBCKOM TOCY/JapCTBEHHOMW aKafZileMUH BeTepUHAPHOU
MeIUIMHBI U 6uotexHoorn — MBA um. K.1. CkpsiouHa.

[nst u3yueHusi aercTBusi beTyMHa Ha OMOXUMUYeCKYe TTI0Ka3aTeIn ChIBOPOTKH
KpoBU Cc(hOPMUPOBAH:

— 2 IpyINIIbI TEIAT CbIYEBCKOM MOPO/bI (OMbITHAS M KOHTPOJIbHAS), o 10 rosoB
B Ka)K/I0M, BO3pacT — 5 MecsiLeB, KuBou maccou 150...165 kr;

— 2 IpyINIIbI TEAT CbIYEBCKOM MOPO/bI (OMbITHAS M KOHTPOJIbHAS), o 10 rosoB
B KaXk/10H, Bo3pacT — 10 MecsiieB, >krBoi Maccoi 286...316 Kr.

Y OMBITHBIX )KUBOTHBIX MPOBOAW/IMCH BCE IJIAHOBbIE TUArHOCTHYECKUE MEPONPUSTHS
(X03s1¥iCTBO 6/1arOMOMYYHO T10 JIeUKO03Y, TyOepKysiesy, OpyLeniesy).

BeTynmiHOCOzeprKaliyt0 KOPMOBYIO A00aBKY ZaBamy KaXKAOMY KUBOTHOMY TPYTITIbI
repopasibHO B 03e 10 MI/KT Beca C BOZOU UHAUBUAYA/IBLHO 1 pa3 B leHb B TeueHue
14 nHeit.

[151s1 oL{eHKY BAMSIHUS OeTy/TMHA Ha OPraHK3M OIBITHBIX XKUBOTHBIX, a TAKXKe IS
WCK/TFOUEHUsI COTTYTCTBYIOIIMX 3a00/ieBaHuI B HaUasie ¥ B KOHLIe SKCIIepUMeHTa MPOBO-
JVTH KJTMHUUEeCKOe HMCC/ieJOBaHHe BCeX JKUBOTHBIX, OMOXUMUUeCKUM aHa/n3.

st ipoBeieHus1 OMOXUMUYeCKHUX UCCIeI0BAHUM ChIBOPOTKHU KPOBH MCIIO/b30BaIN
aBTOMaTHYeCKUM Onoxumuueckuii aHaimsatop EOS BRAVO v.200, nmpou3BeieHHbIH
B Poccun (puc. 1). [Ipu 3TOM ompeie/TiIv KOMMUeCTBO 0011iero 6eska, ab0yMUHOB,
r7100y/TMHOB, KpeaTUHWHA, MoueBUHBI, bumupyouna, ACT, AJIT, JIAT, wenouHo ¢oc-
(ara3sbl, TTIOKO3bI X0/IecTeprHa, Gocdopa v 00I1Iero KambIys.
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Puc. 1. ABTOMaTUYeCKUIN BUOXMMUYECKUiA aHanmaaTop EOS BRAVO v.200
VicToyHumk: BbinonHeHo J1.A. THesamnoson J1.A., XX 10. MypagasaHom, K0.C. Kpyrnosow, C.M. PO3MHCKNM.

Cmamucmuueckas obpabomka nosyueHHbix pe3yabmamog. ObpaboTKa KCTepu-
MeHTa/IbHBIX JJaHHbIX BBITIO/IHEHA P MOMOIIM CTaHAapTHBIX porpaMM Microsoft
Office Excel maketa « AHanmm3 AaHHBIX». [JOCTOBEPHOCTDb pa3HULIbI TIOKa3aTenei MexXIy
rpyIIamMy XUBOTHBIX TIPUBOAU/IM C UCITI0/Ib30BaHWEM CHMBOJIA * — OTHOLIEHHS T0Ka-
3aresnedd I, I1 u 111 rpynmn K KOHTPO/IBLHOM TPYIIIe; MPU pa3HbIX YPOBHSX BEPOSITHOCTHU:
* —p <0,05; **—p <0,01; ***—p <0,001.

Pe3yanaTb| ncecnepoBaHmnAa n OéCY)Kﬂ,eHVIe

Pe3ynbTaThl 6MOXMMHUYECKOTO UCC/Ie0BaHUsI CHIBOPOTKH KPOBH MSTHMe CSYHBIX
TeJISIT OTIBITHOM TPYTITIBI 10 U TIOC/Ie IPUMeHeHUs1 OeTy/IMHCOAep Kalleii KOpMOBOM
no0aBKY MpUBeeHbI B Tab/. 1.

AHanu3upys mosyueHHble JaHHbIe (Tabs. 1), MOXKHO CZiesiaTh BBIBOZ, O TOM, UTO
B Hayasie SKCTieprMeHTa OMOXUMHUUeCKHe 10Ka3aTe/lid ChIBOPOTKU KPOBH TISITHUMeCsU-
HBIX TeJISIT, KaK B OTBITHOM, TaK ¥ B KOHTPOJILHOW TPYIINax He MMeJd CyIlleCTBeHHBIX
pasnmuuuii. Criycts 14 fHeli npuMeHeHus1 OeTy/nHHCOep Kalljeli KOpMOBOM 06aB-
KU Y TeJIAT OMBITHOM TPYIINBI OTMeuasy MOBLIIIeHre B Tipejenax (GrU3uoIoruiecKoi
HOPMBI KOJTH4YeCTBa 001ero 6mimpyorHa v o611iero 6eska v CHU>KeHHe ajlaHWHa-
MuHoTpaHcdepassl (AJIT), menounoit ¢ocdarassl u nakTataerugporesassl (JIAT).
B Hauasie ombITa KO/IuecTBO 0011ero 6unupybrHa CHIBOPOTKM KPOBH HAXOAUIOCH Ha [0~
BOJTLHO HU3KOM YPOBHe U cocTtaBwuio 1,84 + 0,12 B onbiTHOM 1 2,11 + 0,53 M Mosb/nt
B KOHTPOJIbHOMU Tpytine npy HopMe oT 0 1o 27,4 mkmosb/n (puc. 2). Uepes 14 gHel
KOJTMUeCTBO 00111ero OMIMpyOrHA B OTTBLITHOM TPyTITe MOBLICKIOCH Ha 78 % (p < 0,05)
u coctaBwio 3,28 = 0,53 MKMosIb//1. B rpyrire KOHTPOJIS B KOHLIE OIbITa 3HAUeHHUs
ob1riero 6mMMpyorHa ocTaBaIvMch 0e3 n3MeHeHU U cocTaBuwiu 2,43 + 0,65 MKMOJIB/JI.
CpaBHeHHe KOHEUHOr0 pe3y/ibTara OINbITHOM U KOHTPOJIbHOM Py MoKasanu JOCTO-
BepHOe pa3nuure Mexxay rpymnmnamu (p < 0,05).
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B Hauane oneiTa nokasarenu acnapraraMuHoTpaHcgepassl (ACT) CbIBOPOTKU
KPOBH TeJSIT HaXOAUIUCh B TIpefiesiax (GpuU3rosorunyeckoil Hopmel. K KOHIy ombiTa
3HaueHre ACT y TesisiT OTBITHOM TPYIITTBI OCTaBaI0Ch Oe3 u3MeHeHU. B To ke Bpe-
Msl, Y >KUBOTHBIX KOHTPOJIbHOM T'PYTITIBI ITOKa3aTesib ToBbicusics Ha 12,8 % (p < 0,05)
¢ 81,73 £ 7,3 10 92,24 + 5,2 en/n. CpaBHEeHHEe KOHEYHOTO Pe3y/bTaTa MeXK/y OTTbITHOMN
¥ KOHTPOJILHOM IPyTIIaMu TI0Ka3asio, 4To B rpyrire KOHTposist 3HaueHre ACT ObU1o Bbiliie
Ha 9,9 % (p < 0,05), yueM y KUBOTHBIX OTIBLITHOM IpymTibl (92,24 + 5,2 1 83,93 + 7,3 en/n
COOTBETCTBEHHO) (puc. 3).

Puc. 2. MokazaTtenm 6unmpybrHa CbiBOPOTKM Puc. 3. lNokasatenn ACT CbIBOPOTKM KPOBU
KPOBUM MATUMECAYHbIX TENAT NATUMECHYHbIX TENAT
VcTOYHMK: prarpamMmy cocTaBui VICTOYHUK: anarpamMmy BbIMOHUI
C.M. PoanHcknit. C.M. PosnHckui.

[Tokaszatenu AJIT CbIBOPOTKM KPOBH TeJISIT ONBITHOM U KOHTPOJILHOM TPYI B Ha-
yajie OTbITa TaK)Ke HaxOAWIUCh B TIpeieniax (u3rosorunyeckoid HopMmel. [1pu aHanm3e
r3MeHeHU 3HaueHUs AJIT y TessiT ONbITHOM FPYNIbl OTMeYasaiu CHY)KEeHHe IoKa3aTest
Ha 5,4 % (p < 0,01) K KOHI[y OMbITa. Y >KUBOTHBIX KOHTPOJIbHOM TPYIIILI HaO/TrOAaTH
He3HAuMTe/IbHOe ITOBLIIIeHHe moKa3ares ¢ 29,63 + 1,9 xo 30,59 + 1,6 en/n. KoHeuHbIi
pe3y/bTaT MoKasaj JOCTOBePHbIe Pa3/InuUs MeXAy OTBbITHOM U KOHTPOJILHOW TPyIaMu
(p £0,05) (puc. 4).

YpogeHs 11jesiouHoiM ocdartassl (ILID) cbiIBOpOTKM KPOBU B Hayasie OIbITa Y HEKO-
TOPBIX )KUBOTHBIX KaK OMBITHOW, TaK U KOHTPOJIbHOW TPy MpeBbIllian pedepeHCHbIe
3HaueHus (oT 18 go 153 exn/n). CpesHee 3HaUeHUe 111eI04HON Gocdarasbl OMbITHOM
TPYIIIBI B Hauaste ombita coctaBuio 149,0 + 35,3 en/s1, koHTposibHONU — 1429 + 11,6 en/m.
Yepe3 14 gHel mocsie IpuMeHeHUst OeTY/IMHCOepyKalllell KOpMOBOM 100aBKU YPOBEHb
11es104yHOM (hocdaTasel y TeJSAT OMBITHOM rPyMbl cCHU3KACA Ha 17 % — ¢ 149,0 + 35,3
no 125,0 £ 19,0 en/n, Torga Kak y >KUBOTHBIX OTBITHOW TPYMIbI 3HaYeHUE 111eJI0YHOU
thocdarasnl 0cTaBaoCh IPEXKHUM (pHC. 5).
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Puc. 4. [Tokazatenu AJ1T CbIBOPOTKMN KPOBK Puc. 5. lNokazaTtenu LD cbiBOpOTKM KpoBM
NATUMECHAYHbIX TENAT NATUMECAYHbIX TENAT
VICTOYHMK: AnarpamMmy COCTaBUI VIcTOYHMK: AnarpamMmy COCTaBuUi
C.M. PosnHckumm. C.M. PO3UHCKMIA.

[Tpu aHanM3e ypoBHs 11{e/I0UHOM (ocdaTasbl CbIBOPOTKM KPOBU B KOHLE OMbITa OTMe-
YeHO, UTO Y >KUBOTHBIX OTLITHOM T'PYIITBLI 3TOT MOKa3aresib coctaBui 125,0 + 19,0 ea/n,
yto Ha 12 % Hwke (p < 0,01), uem B koHTpOse (142,3 + 12,8 en/n).

3HaueHus1 0011jero 6eka CHIBOPOTKM KPOBU MSITUMECSIUHBIX TEJISIT B Hayasie OIbITa
HaxOAWIHCh HIKe peepeHCHBIX 3HaueHui 1 TIpu HopMe OT 67 [0 75 T//1 COCTaBUIU
62,6 + 3,59 1 64,04 + 2,83 r/n cCOOTBETCTBEHHO.

K 14-My AHIO 3KCIIepUMeHTa Y )KUBOTHBIX OTIBITHOW TPYMITbI KOJTMYeCTBO 00I1ero
6enka moBwIcKIOCH Ha 4,3 % u cocraBuio 6,53 + 1,81 r/a (p < 0,01). B koHTpo/IbHOM
TpyTIIie MoKa3are/ib 0CTaBasICs MPaKTUUYeCKU 0e3 u3MeHeHui 1 coctaBui 64,44 + 3,31 1/
1o cpaBHeHwUto ¢ 64,04 + 2,83 r/n1 B Hauasie ombiTa (puc. 6).

CyljecTBeHHble U3MeHEeHUs] OTMeueHbl NIpY aHair3e Kosaudectsa JIJII' ceiBopoTKU
KpoBU (puc. 7). B Hauare ombiTa y )KUBOTHBIX 00enx rpym 3HaueHust JI/IT" ripeBbIiianu
pedepeHcHble 3HaueHus1 Ha 40,86 % B onbITHOM 1 Ha 35,92 % B KOHTPOJILHOM TpyTITie
u coctaBwii 1321,5 + 161 Ex/nu 1275,1 + 155 ea/n cootBeTcTBeHHO. Yepe3 14 nHeit
npruMeHeHus beTynrHOCofiepsKallieil KOpMOBO# 00aBKU KosmruuecTBo JI/IT' CEIBOPOTKH
KPOBH Yy TeJISIT ONbITHOW IPyNibl CHU3WI0Ch Ha 11 % u coctaBuio 1175,8 + 140 en/n
(p £0,01). Y >KMBOTHBIX KOHTPOJIBHOM IPYTINbI K 14-My [HIO onibiTa ypoBeHs JIJI, Hanpo-
TUB, MOBBICWICS Ha 6 % u coctaBun 1353,5 + 175 en/n o cpaBHeHuto ¢ 1275,1 + 155 en/n
B HauaJjie OIbITa.

Amnan3 KoHeyHoro pe3ysnbrara ypoBHs JI/II' onbITHOM M KOHTPOJILHOM IPYIIN MOKa3all,
YTO Y TeJIAT OTBITHOM rpymbl 3HaueHue JIJT 66110 Ha 13 % HiKe, YeM Y )KUBOTHBIX
rpynmnsl KouTposs (p < 0,01).
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3HaueHHs1 MOUEBHMHBI, KpeaTMHWHA, a/IbOYMHHA, T/TFOKO3bI, X0/lecTepyHa, Gpocdopa
1 00111eT0 Ka/bLIUs CBIBOPOTKY KPOBU HE MMe/TH CyI[eCTBEeHHBIX Pa3/IMuri Kak B Hauase,
TaK ¥ B KOHL[E OTIbITa.

Pe3ynbTaThl OMOXUMUUECKOTO UCC/IeIOBAHMUSI CLIBOPOTKH KPOBHU i€ CATUMECSIUHBIX
TEJISIT OMBITHOM TPYTIIBI ZI0 ¥ TTOC/Ie TIPUMeHeHUst OeTy/IMHCoiep Kallieli KOpMOBOU Z0-
0aBKM NpUBeZieHbI B Ta0. 2.

Puc. 6. [NokasaTenu o6Lero 6enka CbIBOPOTKM Puc. 7. lNokazatenu J1[I" CbiIBOPOTKM KPOBM

KPOBW MATUMECAYHbIX TENAT NATUMECAYHbIX TENAT
VICTOYHMK: AnarpaMmy COCTaBuU VcTouHMK: anarpamMmy COCTaBui
C.M. PosuHcKuni. C.M. PoauHckni.

AmnHanm3upys royueHHbIe aHHbIe Tabsl. 2 MOXKHO CZie/iaTh 3aK/Ir0ueHue, UTo U3y-
yaeMble OMOXMMUYeCKHe TT0Ka3aTe/d CbIBOPOTKH KPOBU JIeCATUMECSIUHBIX TeJISAT B Ha-
yasle 3KCIIepUMeHTa CYLleCTBeHHbIX pa3/Inuuil Mexxy rpyrnnaMy He uMenu. K KoHLy
JKCIiepUMeHTa M0Ka3aTe/iy OMbITHON U KOHTPOJIbHOW TPYMIT J0CTOBEPHO pa3/Nyaivch
MeXy co0o 1Mo 3HaueHusIM o01ero ounpyouna, AJIT, obuero 6enka u JIT.

B Hauaste ombiTa KomuecTBO 00111ero 6unmupyOrHa ChIBOPOTKU KpoBU y 10-me-
CSIUHBIX TeJST 00erX TPYIIN, Tak e, KaK U Y 5-MeCSUHBIX TeJIST B [10J00HOM JKCIe-
pUMeHTe, HaXOAU/IOCh HAa HU3KOM YPOBHE U cocTaBuiio 1,8 + 0 MKMOJIB/JT B OMBITHOM
u 1,87 + 0,14 MKMO/B/M B KOHTPOJIbHOM rpytine (HopMa ot 0 1o 27,4 MkMosis/n). Yepes
14 mHeli ocsie mpyMeHeHUst OeTyMMHCOeprKalliell KOPMOBO# 00aBKH y TeJISIT OMBITHOM
TPYTIITBI 3TOT MOKa3aTtesib ogHsIcs Ha 66 % (p < 0,05)—c 1,8 + 0 1o 3,0 + 0,62 MKMoO/B/7I,
TOTZIa KaK B KOHTPOJILHOM IpyTITe u3MeHeHus Obli He3HaunTenbHbIMU (puc. 8). Cpas-
HeHHe KOHeYyHOro pe3yJbTara ONbITHOM U KOHTPOJILHOW TPy [TOKa3aau JOCTOBEPHOe
pasnuuue Mexay rpynnamu (p < 0,05).

ITokasarenu ACT y TesAT ONBITHOM ¥ KOHTPOJIBHOU T'PYII K KOHL]Y OINbITa He-
3HAUMTEBHO MOHU3WINCH C 97,6 + 8,2 no 94,3 + 12,6 en/n. B KOHTPOMBHOU rpyrre
3HaueHre ACT mpakTuuecky He MeHsIJIOCh U coCcTaBuio 94,3 + 12,6 en/n B Hauase
n 93,2 + 6,5 en1/n1 B KoHIIe ormbITa (puc. 9).
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3Hauenvie AJIT y TensT ONBITHOM TPYTIbI K KOHLYY SKCTIepUMeHTa MOHU3UI0Ch Ha 12 %
€ 27,55 + 2,5 1o 24,43 + 2,2 en/n (p < 0,01), ocraBasick B npefiesiax (hr3U0/I0THYECKOM
HOPMBIL. Y TeJISIT KOHTPOJILHOM TPYTIIBI TIOKa3aTesib 0cTaBasics 6e3 n3meHenwii (puc. 10).

Puc. 8. [NokazaTtenu 6unmpyburHa CbIBOPOTKM
KPOBM AECATUMECAYHbIX TENSAT

VICTOYHMK: narpamMmy COCTaBUI
C.M. PosuHcKni.

Puc. 10. lMokasaTenu AJTT CbIBOPOTKM KPOBMK
OECATUMECAYHbBIX TENSAT

VIcTOYHMK: AnarpamMmy CocTaBu
C.M. Po3unHcKuMi.

Puc. 9. lNokasaTenu ACT CbIBOPOTKM KPOBU
[ECATU-MECAYHbIX TENAT

VICTOYHMK: narpamMmy COCTaBUI
C.M. PosuHcKnin.

Puc. 11. MokasaTenn obLero 6enka
CbIBOPOTKM KPOBM AECATUMECAYHbBIX TENAT

VIcTOYHMK: anarpamMmy cocTaBun
C.M. PO3WHCKMIA.

Cnycts 14 gHel moce mepopaabHOro MpUMeHeHUsT OeTy/THHCOIep Kalleid Kop-
MOBOU 00aBKHU y TeJISIT ONMBITHOW rpyImbl oTMeuanu cHukeHue 1P Ha 4,6 %
1 Mo4eBUHBI Ha 8,3 %. Pa3nuuust Ob1/TM HeZOCTOBEPHBI M HAXOAWU/IUCH B TIpejesax
¢u3nonoruueckrx 3HaueHU. Y TeasT KOHTPOIbHOM IPYMIIbI [T0Ka3aTeau 0CTaBaluCh
npeXHUMH (puc. 13).

I[Tpu aHanmu3e cozep>kaHus 0b1riero 6esika CbIBOPOTKYA KPOBH OTMeUasH ero io-
CTOBEpHOe TOBbIIIEHHE K KOHLy SKCIIePUMEeHTa Y TeJIAT OMbITHOM rpyniibl Ha 4,8 % —
€68,8 + 3,4 1m0 72,1 £ 3,41/ (p <0,01). Y TensIT KOHTPOJIBLHOM T'PYTIITBI YPOBEHb 00IIIEro
6enka, Ha060POT, HeCKO/BKO CHU3W/ICS. CpaBHeHHE KOHEUHOTO Pe3y/ibTaTa OMbITHOU
Yl KOHTPOJ/IbHOW TPy [T0Ka3a/iu JOCTOBepHOoe pa3ivuue Mexay rpynmnami (p < 0,01)
(puc. 11).
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Kpowme Toro, y TesaT OMbITHOM TpyTiIbl HAO/MFOAaIM CHIKeHHe B Tipejiesiax (Gu3nosio-
T'MYeCKOM HOPMBI KOJIMUeCTBa aibOyMUHA K KOHITY KCIiepyuMeHTa Ha 6 % —c 33,73 + 1,9
no 31,68 + 1,4 v/n (p < 0,01). ¥Y TensiT KOHTPOJBHOM TPYIIIBI TI0Ka3aTe /b 0CTaBasICs
TIPE>KHUM.

B Hauarie skcrieprMeHTa y TeJST Kak ONBITHOM, TaK U KOHTPOJIbHOM IPYIITbI OTMeUa/Iu
OueHb BbICOKUM ypoBeHb JI[T: 1247,9 + 62 en/n y TensT onbiTHOM U 1219,2 + 122 en/n
y TeJISIT KOHTPOJIbHOM TPYIIIbL, NP pedepeHCHbIX 3HaueHusx ot 308,6 no 938,1 ex/n.
K 14-my pHI0 oCsie iepopaibHOTo NpUMeHeHUst OeTy/IMHCozep Kaliield KOpMOBOH J10-
6aBku 3HaueHue JI/IT" y TesAT OMBITHOM TPYTIITBI 3aMETHO CHU3WIOCh, TIOUTH TIPUO/IH-
3U/I0Ch K BepxHel (hr3urooruueckoit HopMe u cocraBuio 956,2 + 89 en/n (p < 0,05).
B KOHTpO/BHO TpyTIIe MoKa3aTe/lb 0CTaBaICs MPEXXHUM U cocTtaBun 1233,7 + 121 ep/n.
CpaBHeHVe KOHeYHOr0 pe3ysibTara ONbITHOW M KOHTPOJILHOM TPYIII [T0Ka3aau JoCTo-
BepHOe pasnuuue Mexay rpymmnamu (p < 0,05) (puc. 12).

Puc. 12. Mokazatenu JIAI CbIBOPOTKM KPOBU Puc. 13. MokasaTenu LLI® cbiBOPOTKM KPOBK
LECATUMECHYHbIX TENAT LECATUMECHYHbIX TENAT
VICTOYHMK: gnarpamMmy CocTaBui VcTOYHMK: pnarpamMmy cocTaBui
C.M. PO3MHCKMI. C.M. PO3MHCKMI.

He 6b110 ycTaHOB/IEHO KaKUX-/TMO0 M3MeHeHUH 1Py aHa/lk3e CoflepyKaHusl KpeaTH-
HUHa, TJIFOKO3bI, X0/lecTepuHa, pocdopa 1 0b111ero KaibLsi CLIBOPOTKH KPOBHU.

AHanu3 nosyueHHbIX pe3y/IbTaToB MOKa3asl, YTo pUMeHeHre OeTy/lTHHOCofieprKalleit
KOPMOBOM 00aBKM OKa3bIBaeT 3aMeTHOe B/IMSIHHe Ha OPTaHU3M OTBITHBIX )KUBOTHBIX.
Tak, 6b1710 OTMeUeHO, uTo OeTy/TMHCOZepsKalljasi KOpMOBasi Jo6aBKa HOpMar3yeT ypo-
BeHb Omupy6uHa B cbiBOpoTKe KpoBH. [1o manHbiM H.A. KynukoBoti [12], konryecTBo
O6umpybuHa B KPOBU MeHee 2,5 MKMOJIB/JT SIBISIeTCSl KpUTHUeCKA HU3KKUM. B Haliem
OTIBITE [I0 Hayasla pUMeHeHus OeTynuHCoeprKalleii KopMoBoi 106aBku y 100 % Tesst
OIbITHBIX rpynmn ¥ 80 % >KMBOTHBIX KOHTPOJIBHOU IPYIIIBI TEJIAT 5-MeCSIYHOIo BO3pacTa
1y 100 % TenstT KOHTpO/IbHOM Tpymmbl 10-MecsTuHOro Bo3pacTa ypoBeHb OunmipybrHa
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ObUT MeHee 2,5 MKMOJIb//I. 3HauUeHus1 OUMpyOrHa Ha HIDKHEM rpaHulle HOPMbI MOTYT
CBU/IeTe/IbCTBOBATh O TMITOKCUU TKaHEeH.

[Tocse nepopanbHOTO TIPUMEHeHUs OeTyMMHCOjepKallieil KOpMOBOM 100aBKHU
ypoBeHb OMMpyOrHA B CHIBOPOTKE KPOBH YKUBOTHBIX OIBITHBIX TPYIIT ITOAHSI-
Cs BbIIIe KPUTHUUECKHUX 3HAYeHUH y TessT 5-MecsiyHoro Bo3pacra ¢ 1,84 + 0,12
o 3,28 + 0,53 mxmons/n (p < 0,05), ay Tensit 10-mecssuHoro Bo3pacrta ¢ 1,8 £ 0
o 3,0 + 0,62 mxmouis/n (p < 0,05).

ITpu aHamM3e OMOXUMHUYeCKUX TTOKa3aTeseli CbIBOPOTKU KPOBHU OOJIbIIIOe 3HaUeHHe
nMeroT nokasarenu ACT u AJIT. Jlokanu3oBaHbl 3TU (PePMEHTHI B LIUTO3071€ KIETOK
MHOTHX OpPraHOB, HO HanboJIblllee UX KOJMUECTBO HAXOJUTCS B KJIeTKaxX MedeH! U MU-
okapga. [Ipy noBpexaeHUH K1eTOK aKTUBHOCTb ()ePMEHTOB B KPOBU YBE/IMUMBAETCS.
Y 5-MeCcsUHBIX TeJIAT B Hauasie ornbiTa 3HaueHus1 ACT B CHIBOPOTKE KPOBU B 00enX
rpyrinax ObUIM TTPaKTUUeCKU WAEHTUUHBI, HaXOAWIUCh B TIpeZeiax (hHU3nu0I0ruyecKoi
HOpMBI U coctasyisiii 83,0 + 10,4 u 81,73 + 7,3 coorBercTBeHHO (p < 0,05). K KoHIY
omnbiTa KonuuecTBO ACT y TensT ONMbITHOM TPYIIIbI 0CTaBa/I0OCh Ha MIPE)KHEM YPOBHE,
TOrJa Kak y TesiT KOHTPOJIbHOW TPYTIbl OHO TOBBICUIOCH Ha 12,8 %. 1o faHHbBIM
5.1. Amien6pennep u zp. [14] y )KMBOTHBIX C XKMPOBOH AUCTpOdUei neyeHr Habmro-
[laeTcsl 3HaUMTeIbHOe yBesndyeHue (pepMeHTaTHBHOW akTUBHOCTU ACT.

3HaueHus1 aJ;laHUHAMUHOTPaHC(epasbl B OTNBITHOM TPYIINEe 5-MeCSUHBIX TeJIAT I0-
KasaJii He3HauWTesIbHOe, HO ZI0CTOBepHOe CHUKeHHe 3TOro IoKas3aresis K KOHLy OIlbITa
(p <£0,01). B onbiTHOM rpymiie 10-MecsUHbIX TenST Mbl Habmoganu cHmwkenre AJIT
Ha 12 % 1o cpaBHeHHIO ¢ HauasioM oribiTa (p < 0,01), Torza Kak B KOHTPOJILHOU TpyTITe
M3MeHeHW He 0TMedasiochk. Takum 06pa3oM, MOXKHO CKa3aThb, UTO OeTY/TMHOCOZieprKalljast
KopMoBasi lobaBKa OKa3bIBaeT MPOTHUBOBOCTIAIUTE/TbHBIN, KapIu0- U TeTlaTolpOTeKTop-
HbIA 3 DeKT.

O MoNoKUTETFHOM BAUSHUY OeTyTMHCOZepsKallleil KopMOBOii o6aBKU Ha QyHK-
LIMIO TIeYEHU U JKeTYHOTO My3bIPSl CBUAETENbCTBYIOT U U3MeHeHUs cofepskanus 111D
CbIBOpOTKU KpoBHU. IllesouHas pocdaTtaza — depmeHT, cofepKaluiics BO MHOTMX
TKaH$IX )KUBOTHOTO OpPTaHM3Ma, B 0COOEHHOCTH B PacCTYIIUX KOCTSIX, TapeHXUMe Tie-
YeHU U CTeHKaXx ’KeIT4YHbIX NPOTOKOB. IloBelieHre akTuBHOCTH LII® BO3MOXKHO IIpH
xoJiectase, 0OOCTPYKTHUBHBIX 3a00/IeBaHUSX TIeUeHH, TOKCHUeCKOM TrelaTuTe, OTpaBJie-
HUU reraTroTokcuHamu [16].

3ak/itoyeHue

YcTaHOB/IEHO, YTO B Hauyasle SKCIiepuMeHTa KonuuecTBo 1P cbIBOPOTKHU KPOBU
5-MeCsiUHBIX TessT ObLI0 BhIle pedepeHCHBIX 3HaueHuH y 30 % >KUBOTHBIX, a 'y 70 %
HaxOJWIOCh Ha BepXHel rpaHuLie HOPMBI, TO K KOHLY 3KCIIepUMeHTa y TesIAT ONbITHON
rpynmns! ypoBeHb [11® nonuswuics ¢ 149,0 + 35,3 go 125,0 £ 19,0. B To ke Bpems B KOH-
TPOJILHOM TpyTiIe Kakux-1ubo u3MeHeHuit 3HaueHus 11{® He ormeuanocs. [Toxoxue,
HO MeHee BbIpa)XKeHHbIe N3MeHeHUs1 Mbl Ha0/mtojamy U B rpynmax 10-MeCcsiYHbIX TesIsT.
Taxkoii 3¢ peKT MO’KHO 0OBSICHUTE BBIPQ>KEHHBIM >Ke/TUeTOHHBIM U TeTIaTONPOTEKTOPHBIM
CBOMCTBaMU OeTy/sMHa.
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O IpOTUBOBOCTA/IUTETFHOM U TenaTonpoTeKTopHOM 3¢ dekTe beTymmHOCoaep-
Kalieit KopMOoBOii 106aBKU CBHZETeNbCTBYIOT U pe3y/bTaThl u3yueHus: ypoBHs JIJT'
B CbIBOPOTKE KPOBU TeqAT. JIakrataeruporeHasa, Kak 1 alaHiHaMUHOTpaHcdepasa,
SIB/ISIeTCS LIUTOIIa3MaTUueCKUM (hepMeHTOM ChIBOPOTKH KPOBU. YpoBeHb JI/II' y »ku-
BOTHBIX C M1aTOJIOTHEN MeYeH! BhIllIe, UeM Y KIMHUYECKH 3/10POBBIX.

O Hamuuu TipobieM CBUETeNbCTBOBAO TO, UTO ypoBeHb JI/II' B Hauase orbiTa
TIPeBbIIIa/ BEDXHIOK HOPMY BO BCEX OTBITHBIX rpyrmmnax. [Tocie mpuMeHeHus beTymiH-
cozepkarrieli KOpMOBOii lob6aBky 3HaueHHe JI/II' B CbIBOPOTKE KPOBU TeJIST OIBITHBIX
TPYIIT 3HAYUTE/IbHO CHU3WIOCH U Npubn3uiock K HopMe (p < 0,01 y 5-MecstuHbIX
u p < 0,05 y 10-mecsauHbIX TensT). B To ke Bpemsi y TesIT KOHTPOJIbHBIX TPYTII 3TOT
TMOKa3areJsib CTas elle BhIIIIe.

ITpu aHanu3e ypoBHs o611jero 6eska Hab/HOaIM CHYDKEHHBIHN ero ypoBeHb B Hauajie
OTbITa y 5-MeCSUHbIX TeMAT U Ha HUKHEH rpaHuLe (pu3nonoruueckord HopMsl y 10-me-
CsIYHBIX TesIAT. I1oBbIIIeHNe NToKasaTesisl y TeJIAT OMNbITHBIX TPYIIIBLI K KOHLY SKCIIepu-
MenTa (p < 0,01) cBUzIeTEIBCTBYET O TOM, UTO OETYIMHCO/ep)Kailjasi KOpMoBast lo0aBKa
C1ocobCTByeT KOMITEHCAaTOPHOMY YCHIEHHIO CUHTe3a 6e/TkoB rio0y/TMHOBOM hpakiuy.

Takum 06pa3om, MOXXKHO YTBEpP)K/IaTh, UTO OeTY/IMHCO/IeprKaliias KOpMOBast IoOaBKa
TIOBBIIIAeT I100y/TMHOBYIO (paKLuio Oeska, a TakyKe 0Ka3bIBaeT rerarorpoTeKTOpHOe,
JKeTUerOHHOE U MPOTHMBOBOCHA/IUTE/BHOE [1eHCTBHE.
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Bauenn-MT B pauMoHe CyXOCTOMHbIX KOPOB

B.A. Kotapes' ', T.A. Epuna’, A.A. Cl:lpl;el;?'E

'Bcepoccuiicknii HayuyHO-UCC/e/[0BaTeIbCKUM BeTePUHAPHBIA MHCTUTYT MaTOJIOTHH,
(apmakonoruu u Tepanuy, 2. Boporedic, Pocculickas ®edepayus
2000 «KopMoBbIe TEXHOJIOTUN», 2. Bopowedic, Poccutickas @edepayust
3Besiropo/iCK1i ToCyIapCTBEHHBIN arpapHbii yHuBepcuteT UM. B.S. TopuHa, 2. Beneopod,
Poccutickas ®edepayus
> a.syrev@yandex.ru

AnnoTanus. V3yueHa 3¢peKTUBHOCTb TIPUMeHeHHsT KOpMOBOH fo6aBku Barjenn-MT (Mukpo6Has Macca
>kuBbIX Oaktepuii Bacillus subtilis 945 (B-5225) B komuectBe He MeHee — 1x108 KOE/T, Mukpo6Hasi Macca
>kuBBIX OakTepuii Bacillus amylolique faciens KJIC (B-14047) B konruecTBe He MeHee — 1x108 KOE/T) B pauu-
OHE CyXOCTOWHBIX KOPOB MPY MOATOTOBKE UX K OTeJTY, a TAK)Ke Ji/1s1 MOBbIIIEHHS TIPOYKTUBHOCTH U YTy ULIEHHsI
cocTosiHus puriofa. Vicciie0BaHuUs TIPOBe/leHbl Ha KOPOBax TOJILITHHCKOH MOPO/bI KPaCHO-TIeCTPOH MacTH.
KopoBbI 1oz106paHs! Mo TIPUHLIMITY T1ap-aHaloroB 1 pa3zesieHbl Ha TPY IPyIbI 1o 20 rosioB B KaXKJ0H. YC/I0BuUs
COZiep>KaHHs1, KOPMJIEHHS1 ¥ [TOEHUs] )KMBOTHBIX OMbITHBIX X KOHTPOJIBHOM Iyl ObLIN OJMHAKOBBI, Pa3HHULA ObLIa
TOJILKO B TOM, UTO OIBITHBIE TPYIIIBI MO/yYaId KOPMOBYIO 106aBKy Barienn-MT, KOHTposbHas Ipyina Mosy-
Yasia OOBIYHBIH palMoH. YCTaHOBJIEHO, UTo MpuMeHeHKe batjes-MT crnoco6cTByeT COXPaHHOCTH MTOT0JIOBS,
HOpMa/IM3aLii GHOXUMUUeCKUX TI0Ka3aresieil KpOBH, TIOBBIIEHHIO KaueCTBa [10/Iy4aeMOoro MOJIOKa U IIPUILIOZa.
[laHa peKoMeH/ALWsI TI0 MCTIO/IB30BaHHUIO B PallMOHAX CyXOCTOHHOTO Meproza Mpo6roTHYeCKHX J00aBOK Jiist
MpO(UIaKTHKN MeTabo/IMueCKUX HapyLIeHHH 1 obecrieueHust 3/,0pOBbsI KaK KOPOB, Tak ¥ MX IIOTOMCTBA.

KitroueBble ¢/10Ba: KPYIHBII poraTblii CKOT, MOJIOKO, TIPOOHOTHYECKHE 00aBKH, POAYKTUBHOCTb KOPOB

Bxnap aBropoB: Korapes B./. — HayuHOe pyKOBOZCTBO, ITOArOTOBKA IporpamMMsl ucciefoBanus; Epuna T.A —
OMMCaHue Y UHTepIpeTaLys MNoay4YeHHbIX pe3ynsTaToB; ChippeB A.A. — BBINO/HEHHe SKCIIepUMeHTalbHON
yacTi. Bce aBTOpbI 03HaKOMJIEHBI C OKOHUATe/IbHbIM BapMaHTOM CTaTbH U 0f{00pU/u ero.
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Bacell-MT in the diet of dry cows
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Abstract. The efficiency of using the feed additive Bacell-MT (the microbial mass of live bacteria Bacillus
subtilis 945 (B-5225) in an amount of not less than 1x108 CFU/g, the microbial mass of live bacteria Bacillus
amylolique faciens KLS (B-14047) in an amount of not less than 1x108 CFU/g) in the diet of dry cows during
their preparation for calving, as well as to increase productivity and improve the condition of the offspring. The
studies were conducted on Holstein cows of red-and-white color. The cows were selected on the principle of pairs
of analogues and divided into three groups of 20 heads each. The conditions of keeping, feeding and water supply
of animals of the experimental and control groups were the same, the only difference was that the experimental
groups received the feed additive Bacell-MT, the control group received a basic diet. It was found that the use of
Bacell-MT contributes to the safety of livestock, normalization of biochemical parameters of blood, improvement
of the quality of milk and offspring. A recommendation is given for the use of probiotic supplements in dry period
diets to prevent metabolic disorders and ensure the health of both cows and their offspring.
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BeeneHue

CYXOCTOﬁHLIﬁ nepruoa — KpUTHYE€CKHU Ba)KHBIM 3Tamn AJIA TIOATOTOBKH >KMBOTHBIX
K OTeJ1y U IIOJIyUYeHHUIO OT HMX 340POBOIro0 MOJIOAHAKA. HenpaBI/Ianoe BeJeHne 1aHHOT'O
nepruoja 4aCTto CTaHOBUTCA HpH‘—IHHOﬁ CEePbE3HbIX SKOHOMHWYECKUX MMOTEPb, BK/IKOUad
CHM)KeHHEe ITPOAYKTHBHOCTH, yXyJllleHne TOKa3aTesieil KaueCTBa MOJIOKA U ITOBBIIIIe-
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Hue 3a00/1eBaeMOCTH KOPOB, a TakKe MpeXxieBpeMeHHoe BeIObITHe WX U3 cTaza [1, 2].
MeTabonMueckue HapylleHUs], BO3HUKAOIIMe 13-3a JucbasaHca MUKpoOouoma pyoiia,
0COOeHHO PaCIpPOCTPaHEeHbI B 3TOT IEPUO/] U SBJSIFOTCS CYITleCTBeHHOM rpobiemMotii [3].

[TepcrieKTUBHBIM HaripaBaeHHeM Jjisi TPOMUIaKTUKK JAaHHBIX HapyllIeHuH, Toj-
Jlep>KaHusI MOJIOUHOM MPOAYKTUBHOCTH U MPOQPUIAKTUKY HapyLIeHUs1 MeTabom3ma
y JKBauHbIX )KUBOTHBIX TIPE/ICTAB/ISIETCS IPUMeHeHHe TIPOOHOTHYEeCKUX 100aBOK, CIIO-
COOHBIX MOZYIMPOBATh COCTaB MUKPOdyIopk! pybiia [4, 5].

Lenpb ucciegoBaHusa — U3yueHHe B/IMsHUE KOPMOBOU f100aBKu «barjemi-MT»
Ha CyXOCTOMHBIX KOPOB C Lie/Tbi0 TTPO(MUIaKTHKNA MeTaboruueCKuX HapyLleH|H, 1mo-
BbIIIIEHHSI COXPaHHOCTH TIOTO/IOBbS, Y/IyUllleHUs POAYKTHBHOCTH 1 KaueCTBa MOJIOKa,
a TakKe TOBBIIIEHUST )KU3HECTIOCOOHOCTH MPUILIOAA.

MaTepuanbl U MeToAbl UCCNeA0BaHUSA

OkcriepuMeHTanbHasi paboTa rpoBe/ieHa B riepuoy, ¢ 12.09.24 1o 12.12.24 B Bo-
POHEXXCKo# o61actu Ha muomiagke OO0 «ATPOTEX-IAPAHT» HairekuHo B rpyrine
CYXOCTOMHBIX KOPOB T'O/ILLITUHCKOM MOPO/bI KpaCHO-1eCcTpoii MacTH 3a 60 fHeid 10 oTena.
Bce >KUBOTHBIE, yUaCTBYIOII[HE B OMbITe, ObLTM KITMHUUECKH 3[0POBbI, UMEJTH CPeJHHUH
Bo3pacT 36 MecsleB, CPeIHIO0 KUBYHO Maccy 600 Kr.

Bcero B ucbiTaHUM y4acTBOBasIo 60 KMBOTHBIX. KOpOBBI TI0/100paHbI TI0 IPUHLIUITY
Tap-aHaJioroB M pasZiesieHbl Ha TpY rPyIIbl 10 20 ro/oB B K&XKAOW. YCIOBUS COZepIKaHMs,
KOPMJIEHUS Y TIOEHUSI )KUBOTHBIX OIBITHBIX U KOHTPOJIBHOM I'PYTII ObUTH OIMHAKOBBI.

Criocob copep>KaHusi JKUBOTHBIX — IPYTITIOBOM OeCTIPUBSI3HBIN, Ha TTyOOKO# COmo-
MeHHOU nogcTunke. 3a 10...15 gHeli 10 oTena )XKUBOTHBIX NE€PEBOAWIN B TIPEPOAOBYIO
CEeKL1IO, a MPH MOSIBJIEHUU NPeJBECTHUKOB POZJIOB B POJIOBYIO CEKLUIO, [7ie POXOLUT
ortesi. OTen1 y BCeX KOPOB TIPOXO/UJ/T CAMOCTOSITE/TbHO 0€3 0C/I0KHEHHUH.

ParoH cyxoCTOMHBIX KOPOB COCTOSUT U3 C€Ha pa3HOTPaBHOI'O, CU/I0Ca KYKYPY3HOTo,
KOHLIEHTPHPOBAHHBIX KOPMOB (pa3MoJia TIIeHULIbI, SUMeHs M KyKYpY3bl, [IPOTa Mo/ Co-
nHeyHoro). [To rpynmnam ¢poHT kopmienusi — 70 cvm/ros; GpoHT noenuss — 10 cm/ros.

B paiyoH onbITHBIX )KMBOTHBIX B TeueHue 60 JHel exke[HEBHO OT MOMeHTa 1epeBojja
B IPYMITy CYyXOCTOS ¥ [IO OTeJla BBOJWU/IA KOPMOBYIO 100aBKy barien-MT.

Kopmogast 1o6aBka baries-MT nipezcTap/sieT COO0#M ChIMyuHid TOPOILOK OT CBET/IO-
KOPUYHEBOT0 JI0 TEMHO-CEPOro LiBeTa O crieLuduueckyM 3amnaxoM. He copep>kut reHHO-
MOIM(ULIMPOBaHHBIX OpraHu3MoB. Cofiep)kaHue BpeHbIX MIpUMeceli He TIpeBbilliaeT
npezieIbHO OMYyCTUMBIX HOPM; B 1 I' COEP)KUTCS: AEeMCTBYIOLIME BellleCTBa — MU-
KpoOHast Macca »kuBbIX bakTepuii Bacillus subtilis 945 (B-5225) B KosimuecTBe He Me-
Hee — 1x108 KOE/r, MukpoOHasi Macca uBbIx Oaktepuii Bacillus amylolique faciens
KJIC (B-14047) B konuuectBe He MeHee — 1x108 KOE/r, BcrioMorarenbHble BelljecTBa —
nozcosiHeuHbIi mipot — 74,0...84,0 %, men kopmoBoii — 10,0...20,0 %, BnaxxHOCTb
He 6ostee 15,0 % [6, 7]. Pa3pabotuuk KopmoBoi 1o6aku OO0 «BUOTEXATPO»
KpacHopapckuii Kpaid, p-H TrumareBckuid, I. TumareBck, yi. I[IpomsbiiinenHas, 34. 6K.

CornacHo cxeme 3KcriepuMeHTa (Tabs1. 1) KOpoBbI 1-i OMBITHOM IPYTITIBI B I0TIO/THE-
HHe K OCHOBHOMY parMOHy ToTy4Jand KOpMoByto f100aBky batenn-MT c Hopmotii BBoga

THERAPEUTIC CASE OF ANIMAL WELFARE 29



Komapes B.H., Cbipbes A.A., Epuna T.A. Bectnuk PY/IH. Cepust: ArpoHomust U )XUBOTHOBOACTBO. 2025. T. 20. Ne 1. C. 27-37

60 r Ha rosioBy B ieHb. KOPOBBI 2-i1 ONBITHOM T'PYMIIbI B OTIOJTHEHUH K OCHOBHOMY
paLMOHY ToJTy4aid KopMoByto 06aBKy batenn-MT ¢ Hopmoii BBoga 100 r Ha rosioBy
B ZieHb. KOHTpoO/IbHAs rpyrma rnosyyasa TO/IbKO OCHOBHOM PaL{OH.

ITocne oTesna 3a KOpOBaMH U IOJIyYeHHBIMU OT HUX Te/IATaMU BeJld KJIMHUYeCKUe
HaOsrozieHys. Y KopoB B TeueHue 30 AHel JlaKTalii OTMeuand COXPaHHOCTh, OCHOB-
HbIe 11aTOJIOTUH, PUUYMHY BHIODAKOBKH, MPOAYKTHBHOCTE U OCHOBHbIE KaueCTBeHHbIe
ToKa3aTe/y MOJIOKa.

Cxema onbiTa

Tabnmya 1

KonnuecTtBo XXMBOTHbIX

[OnuTenbHOCTb ONbITa,

Mpynna B rpynne, ronos Hel XapaKTepucTuKa KopMeHus
KoHTponbHas 20 90 OCHOBHoI1 pauuoH (OP)
90,BT.u.: OP + K[ «bauenn-MT»
60 r/ronos
OnbiTHasA 1 20 60 (Ao otena) y
30 (knuMHUYecKue Habnto- OcHoBHOV paumoH (OP)
AeHus)
90,BT.u.: OP + K[ «bauenn-MT»
100 r/ronos
OnbiTHanA 2 20 60 (Ao otena) y
30 (KnuHUYeckue .
HaGIOAeHNS) OCHOBHoI1 pauuoH (OP)
VicTouHmK: BbinonHeHo B.W. KoTapesbim, T.A. EpnHoin, A.A. CbipbeBbIM.
Table 1
Experimental design
Number of animals Duration of the experiment, . .
Group . . Feeding characteristics
in a group, capita days
Control 20 90 Basic diet (BD)
90, including: BD + Feed additive (FA)
. . "Bacell-MT"
Experimental 1 20 60 (before calving) 60 g/capita
30 (clinical observations) Basic diet (BD)
90, including: BD + FA "Bacell-MT"
Experimental 2 20 60 (before calving) 100 g/capita

30 (clinical observations)

Basic diet (BD)

Source: completed by V.I. Kotarev, TA. Erina, A.A. Syryev.

HoBOpoXIeHHBIX TeNAT B COOTBETCTBUH C [IeHCTBYIOLIM Per/iaMeHTOM TIPeTIPUSTHS
pa3Melnany B MHUBHU/yaTbHBIX KIeTKaX [/ BbIPAILUBaHUs 10 2-MeCSTYHOTO BO3pacTa.
[TepByto MOPIMIO MOJIO3MBA BBITIAUBA/IM B NepBbie 2 Uaca >KU3HU. B TeueHue 3 AHel UM
BbINaKBaId MOJIO3UBO/MOJIOKO MaTepH, a 3aTeM MOJIOKO, TIOABEPTHYTOe CKBAIIMBaHUIO
MypaBbHHOU KHC/I0TOU. C 4-IHEBHOTO BO3pacTa TessiTa UMeIr CBOOOAHBIN JOCTYIT
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K BOJIe ¥ KOPMYIIIKaM CO CTapTepHbIM KOMOHMKOPMOM, C 12-ro HSI MoJTyyay CeHo 3/1a-
KOBOe pPa3HOTpaBHOe.

PesynbTaTtbl UccnepgoBaHusa U 06CcyXaeHne

VupyByayanbHBIM B3BEIIMBAHUEM YCTaHOBJIEHO, UTO TEJIATa, POKIEHHBIE OT KOPOB
KOHTPO/IbHOM TPYMIIbI, UMeX XXKUBYI0 Maccy Tena B uHTepBane 32,0...35,0 Kr, B TeueHUe
TMepBOTO Yaca )KU3HU Y HUX HaO/TF0/Ia/ioCh JieTkoe yTHeTeHHe, CaMOCTOSITE/TbHO )KUBOTHBIE
nofiHUManuch yepes 1,1 + 0,4 4, nposiBjieHre cocaTenbHOTO pediekca ObII0 OTMeueHO
yepe3 0,8 + 0,1 4, BbifieieHre MeKOHUsI — uepe3 9,2 + 1,2 y [8, 9].

TesnsATa, O/Ty4eHHbIe OT KOPOB OMNBITHBIX TPYIII, POXKAAIUCH C KUBOW MacCOy Tesla —
33,0...37,0 1, 6bUTM aKTUBHBI, TIOAHUMAJIMCh U YCTOMUMBO CTosiik uepe3 0,5 + 0,1 u.
[TposiBneHue cocarenbHOro peduiekca oTMeuanoch uepe3 0,5 + 0,1 4, MeKOHUI Bbije-
nsincst uepe3 9,0 + 0,5 4, T.e. Bce MOC/IepO/IOBbIe MOKa3aTe M ObUIM HeCKOJIBKO JTydllie
B CPaBHEHUH C TeJIITaMU KOHTPOJIbHOM TPYIIIIBL.

Pe3ynbTarhl MPOU3BOACTBEHHOTO UCTIbITaHuUs (Tabm. 2—4) cunTany 10CTOBepHBIMHU
Tpy ypoBHe BepossTHOCTH p < 0,05.

Tabnvya 2

CoxpaHHOCTb XXUBOTHbIX NoOc/e UCMnosib3oBaHMA KOpMoBoW gobaBku bauenn-MT
B MPOU3BOACTBEHHbIX YCNOBUAX

Ipynna
MokasaTtenu
KoHTponbHas OnbiTHaA 1 OnbiTHasA 2
KonuuyectBo nNpu noctaHoBKe, ronos 20 20 20
KonunyecTBo B KOHLEe ONbITa, FOJ1I0B 17 20 20
Bbi6pakoBKa, ronos
B TedeHuun 30 gHen nocne otena 3 1 -
no npuYnHe:
KeTo3 1 1 -
60ne3HU nNeyeHu (renaTos, LUPpO3, 1 _ _
»XupoBasi AUcTpodus neyeHn)
CMeLLeHue cblvyra 1 - -
Bbi6pakoBKa, % 15 5 -
CoxpaHHoCTb, % 85 95 100

McToyHmK: BbinonHeHo B.W. KoTapesbiM, T.A. EpuHon, A.A. CbipbeBbIM.

Table 2

Animal survival after using the feed additive Bacell-MT in production conditions

Group
Indicators
Control Experimental 1 Experimental 2
Number during the experiment, capita 20 20 20
Number at the end of the experiment, 17 20 20
capita

THERAPEUTIC CASE OF ANIMAL WELFARE
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OkoHYaHwe 1abn. 2

Group
Indicators
Control Experimental 1 Experimental 2
Culling, capita within 30 days after calving 3 1 _
due to:
ketosis 1 1 -
liver diseases (hepatosis, cirrhosis, fatty 1 _ _
liver disease)
abomasum displacement 1 - -
Culling, % 15 5 -
Survivability, % 85 95 100

Source: completed by V.I. Kotarey, TA. Erina, A.A. Syryev.

[TpuBesneHHbIe AaHHBIE (CM. TabJI. 2) OTPaXKArOT pe3y/IbTaThl AHAMU3a COXPAHHOCTH
TOT0JI0BbS KOPOB B TeueHHe 30 [Hel Mmocsie oTe/a U IeMOHCTPUPYIOT BUSTHHE KOPMO-
BoM fi00aBku Baieni-MT Ha ypoBeHb 3a60/1€BaeMOCTH 1 BBIOBITHSI JKUBOTHBIX. AHA/TN3
MPUUMH BIOPAKOBKH MMO3BOJ/IU/I OLIEHUTh 3 (hEKTUBHOCTH 100aBKU B TIPO(MUIAKTHKE
MocepoAoBeIX 3aboneBanuii. OnbITHas TPyTa 2 MoKa3asia abCoMOTHYIO COXpaH-
HOCTh (100 %), 9TO MOKET CBHIETELCTBOBATE O 10303aBUCUMOM feiicTtBuu [10]. Tensra
OT KOpOB, Toy4aBmux barenn-MT, gemoHcTprpoBanu 6ojiee BBICOKYIO aKTUBHOCTD
1 )KU3HECTIOCOOHOCTD, UTO MOXKET OBbITh CBSI3aHO C y/TyullleHHeM KauecTBa Mosio3uBa [11].

B koHTponbHOM rpynmne u3 20 KOpoB, y4aCTBOBABLIKX B Hayase UCC/Iel0BaHus,
K KOHITy 30-JHEBHOTO MepHo/a Moc/ie oTela 0CTaloCh 17 T0/I0B. 3 KOPOBBI BBIOBLTH
W3-3a CJIe[yFOIIUX MaTo/I0THM:

— Keto3 — 1 >xuBoTHOe. KeTo3 siBisieTcs1 MeTabo/InueCKUM HapyIlIeHHeM, CBsi3aH-
HBIM C HEeZIOCTaTKOM HEPTHUH U MOXKeT ObITh BbI3BaH HapyllieHHeM oOMeHa BelllecTB
B [1epyo/ TIoC/e OTena;

— 3aboneBaHus reueHH (TeraTo3, UPPO3, KUPOoBasi AUCTpodust ieueHn) — 1 Ku-
BOTHOe. DTH 3a00/1eBaHHs CBU/IETE/TLCTBYIOT O TpoOsieMax ¢ (hyHKIMeH rieueHu, KOTopble
MOTYT OBbITh BbI3BaHbI HAPYIIEHHSIMUA KOPMJIEHHsI, MHTOKCHKAL[MeH WM MeTabosye CKUMU
CTpeccamy;

— CcMeleHye cbiuyra — 1 )kMBOTHOe. CMellleHre Cbluyra — 3TO NaToJI0THs, TIpU
KOTOPOU ChIUYT (OWH W3 OTAE/IO0B JKenyKa )KBauHbIX YKUBOTHBIX) CMEILIaeTCsl, YTO MOXKET
OBbITb BBI3BAaHO Pe3KUMH M3MeHEeHUsIMU B KOPMJIEHUH UM MeXaHW4eCKUMU (DakTopaMu.

OO61muii ypoBeHb BEIOPAKOBKH B KOHTPOJIbHOM T'PyTITNe COCTaBU/I 15 %, 4To TOBOPUT
0 3HAUUTeTBHOM MOJBEPKEHHOCTH KOPOB MOCIePOI0BBIM 3a00/1eBaHUSIM.

OnbiTHas rpymma 1: u3 20 KopoB 1 )KUBOTHOe BBIOpAaKOBaHO M3-3a KeTo3a. BriOpa-
KOBKa B 3TOU TpyIire cocTaBuia 5 %, UTo yKa3biBaeT Ha CHIKeHHe 3ab01eBaeMOCTH
M0 CPaBHEHUIO C KOHTPOJIbHOM TPYTITION.

OrbITHast rpymma 2: Bce 20 KOPOB OCTaBa/UCh 3[0POBBIMH U He BBIOBIBAIN U3 TPYTI-
nbl. BeiOpakoBKa B 3ToM rpymnme coctaBwia 0 %, UTo CBUJETETbCTBYET O BbICOKOU
3¢ heKTUBHOCTH KOPMOBOM I00aBKH B TTPeJOTBPAILl€HUH MTOC/IePOIOBLIX 3a00/IeBaHUH.

Kopmogast jo6aBka Baiieni-MT oka3bIBaeT 3HAUMTETbHOE BJIMSIHUE Ha COXPAHHOCTh
KODOB B TI0C/IEPOJJOBOM MEePUO/, CHIKasi 3a00/1eBaeMOCThb U YPOBeHb BbIOpakoBKU. KoH-
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TPOJIbHAS TPYTITa MTO0Ka3asa CaMblii BBICOKMI YPOBEHb 3a00/1eBa€MOCTH, UTO YKa3bIBaeT
Ha HeOOXOMMOCTb MPUMeHeHHUsT MPO(MUIAKTHUECKUX Mep /ISl CHIPKEHUsT pUCKa TIoCIie-
POJIOBBIX MaTosioruid. OTbITHAS TPyTNa 2 Npo/IeMOHCTPUPOBaia HauIyullive pe3ysibTa-
ThI, UTO CBU/IETE/ILCTBYET O NPEBOCXO/ICTBE BHICOKOM 103UPOBKU J00aBKu batenn-MT
B Mpo(U/IaKTHKE TTOCIePO/IOBBIX 3a00/1€BaHUA.

ITpumenenue nob6aBku banenn-MT criocoOCTBYeT CHUKEHUIO PUCKA TaKUX 3a-
OoneBaHUl, Kak KeTo3, 00/e3HU ITeUeHH U CMeITleHHe ChIuyTa, YTO TTOATBEPKIAeT ee
TIOJIOXKUTE/IbHOE B/IMSIHUE HAa MeTabo/Inyeckoe COCTOSTHHE KOPOB.

AHanm3 MpuYrH BEIOPAKOBKHU TTO[UEPKUBAET Ba’)KHOCTh MOHUTOPUHTA COCTOSTHUSI
37I0pPOBbsI KOPOB B TOC/IEPOZIOBO MePU0/, U He0OXOAUMOCTh MPOBe/IeHUsT TPOMUIAKTH-
YeCKHUX MEPOTIPUSATHH [j1s TIpeJOTBpaIlleHus 3a00/1eBaHHH.

ITOT pe3y/ibTaT COIaCyeTcsi C JAHHBIMU [IPYTHUX UCCIe0BaHNM, KOTOPbIE TaKxKe Moj-
YepKHBAIOT POJIb MPOOMOTHUKOB B MO/IEP>KaHUH 37I0POBBS Y CHIDKEHUH 3a0071€BaeMOCTH
kopoB [12, 13]. Pe3y/bTaThl aHa/IM3a MOKa3bIBalOT, UTO Jo00aBKa Baueni-MT siBiseTcs
3¢ QeKTUBHBIM CpeICTBOM /151 TPOHIAKTUKHN TIOC/IePO0OBbIX 3a00/1eBaHU y KOPOB.
OcobeHHO 3TO KacaeTcst BbICOKOH f03upoBKkH (100 1), KoTOpast obecreunia MoIHOe
OTCYTCTBHE BBLIOBITHS )KUBOTHBIX TI0 TIPUUMHE 00/1e3HU. DTO YKa3bIBaeT Ha Ba)KHOCTh
NpUMeHeHHUsT TTPOOHMOTHYE CKUX MPEriapaToB [isl TIOBbIILIEHHS Pe3UCTEHTHOCTH KUBOT-
HBIX U CHWKEHUS] SKOHOMWYECKHX MOTePb B MOJIOUHOM >KUBOTHOBO/ZICTBE, CBSI3aHHBIX
¢ 3a00/1€Ba€MOCTbLIO U BEIOLITHEM TIOTOJIOBBS.

Tabnvya 3
OcHoBHble rnokasarenu NpoayKTUBHOCTU Ha 30 AeHb nakTauum
M
MokasaTtenu pynna

KoHTponbHasa OnbiTHaA 1 OnbiTHanA 2
CpeZHecyTOuUHbI yaou Ha 30 feHb nakTauum, 252412 27540, 28,6 0,5
Kr/BeHb
Xup, % 3,8210,1 4,11%0,1 4,2010,1
Bbenok, % 3,32+0,1 3,61+0,1 3,83+0,1
Copep)aHue coMmaTM4YeCKUX KNeToK, Tbic./cm3 400+0,2 240+ 0,1 200+0,3

VcToyHumK: BbinonHeHo B.W. KoTapesbiM, T.A. EpuHon, A.A. CbipbeBbIM.
Table 3
Key performance indicators on day 30 of lactation
. Group
Indicators
Control Experimental 1 Experimental 2

Average daily milk yield on day 30 of lactation, 252412 275404 28.6+0.5
kg/day
Fat, % 3.82+0.1 4110.1 4.20+0.1
Protein, % 3.32+0.1 3.61+0.1 3.83+0.1
Somatic cell count, thousand/cm? 400+0.2 240+ 0.1 200+0.3

Source: completed by V.I. Kotarev, TA. Erina, A.A. Syryev.
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[Tpumenenune bauemn-MT cioco6cTByeT yayullleHHUO KOJIMYeCTBEHHBIX U Kaue-
CTBEHHBIX TTOKa3aTesieil MpOAYKTUBHOCTH KOpoB (cM. Tabs. 3). Ha 30-i feHb /akTanuu
KOPOBBI OMBITHBIX TPYII UME/H JOCTOBEPHOE MPEBOCXOACTBO 0 MPOAYKTUBHBIM TOKa-
3aTesisiM KOPOB KOHTPOJIHOM T'PYIIIbl, UTO COOTBETCTBYET pe3y/bTaraM, Mo/lyueHHbIM
B MCCJIE/JOBAHUSIX TI0 BIUSHUIO MPOOMOTUKOB HAa MOJIOUHYIO TIPOAYKTUBHOCTS [14].

CnenoBarenbHo, fob6aBka Barjem-MT cioco6CTBYeT MOBBILLIEHHI0 MOIOYHON
MPOJYKTUBHOCTH U Y/TyUIIIeHHIO KaueCTBeHHBIX TI0Ka3aTe el MOJIOKa, Tpu 3ToM bosiee
BBICOKasi /J03MPOBKA B OIBbITHOM Ipymre 2 MoKasaja Jayylle pe3y/bTaThbl, YeM B OIbIT-
HOU rpymre 1.

Ha 30-i1 fieHb /1aKTalMy OTBITHBIX U KOHTPOJIbHBIX )KMBOTHBIX OCYIIeCTB/IS/IN 3a-
O0p KpOBH AJ1s1 oripe/iesieHnst OMOXUMHUUeCKUX TI0Ka3aTesiel 1e/IeBbIX TPYII KUBOTHBIX
(Tabmn. 4).

Tabnvya 4
Buoxmmuyeckume nokasartenu KpoBu [OMHbIX KOpoB Ha 30 AeHb naKTauumn
MokasaTenb fpynna Hopma
KoHTponbHas OnbiTHaA 1 OnbiTHasA 2

ANT, ea/n 45,00 + 1,17 27,00 + 0,47 24,00+ 0,71 5..40
ACT, ea/n 53,30 * 6,20 35,50 £ 1,40 30,70 £ 2,40 10...50
LW, en/n 115,00 = 0,17 107,00 £ 0,14 104,00+ 0,13 42..200
XonectepuH, MMonb/n 3,15 + 0,04 2,75+0,03 1,90 £ 0,05 13..44
[noko3a, MMonb/n 2,72 +0,32 2,50+0,14 2,50+0,35 2,2.33
Anb6yMuUH, r/n 40,40 £ 1,51 31,11 £ 1,40 30,15+ 1,1 27,5..39,4
06w mit 6enok, r/n 90,03 £ 1,41 81,17 +2,10 82,12+1,17 72..86
Kanbuwuit, MMonb/n 2,20 £ 0,04 2,60 + 0,04 2,70 £ 0,02 2,5..3,1
docdop, Mmonb/n 1,151 0,20 1,15 0,11 1,15%0,12 1,14..1,29
KpeaTuHuH, MKMonb/n 87,00+1,18 80,00 £ 2,40 80,00+ 3,14 39,8..120,0
MoueBUHa, MMOSb/N 291+0,27 4,82+ 0,25 4,72 £ 0,21 3,3..6,7
Tpurnuuepuabl, MMONb/N 0,44 £ 0,03 0,31 £ 0,01 0,31+ 0,01 0,22...0,60

VcToyHmK: BbiNoSIHeHO B.M. KoTapesbiM, T.A. EpnHoin, A.A. CbipbeBbIM.

Table 4
Biochemical parameters of blood of dairy cows on the 30th day of lactation
Indicator Group Normal reference
Control Experimental 1 Experimental 2

ALT, U/L 45.00£1.17 27.00 £ 0.47 24.00 £ 0.71 5..40

AST, U/L 53.30 + 6.20 35.50 £ 1.40 30.70 £ 2.40 10..50

ALP U/L 115.00 + 0.17 107.00 £0.14 104.00 £ 0.13 42..200
Cholesterol, mmol/L 3.15% 0.04 2.7510.03 1.90 £ 0.05 1.3..4.4
Glucose, mmol/L 2.7210.32 2.50%0.14 2.50+0.35 22.33
Albumin, g/L 40.40 £ 1.51 31.11+1.40 30.15£ 1.1 27.5..39.4
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Endoftabl 4
Indicator Group Normal reference
Control Experimental 1 Experimental 2
Total protein, g/L 90.03 £ 1.41 81.17 +2.10 82.12+1.17 72..86
Calcium, mmol/L 2.20£0.04 2.60 £ 0.04 2.70£0.02 2.5..3.1
Phosphorus, mmol/L 1,15+ 0.20 1.15£0.11 1.15+£0.12 1.14..1.29
Creatinine, pmol/L 87.00+1.18 80.00 + 2.40 80.00 +3.14 39.8..120.0
Urea, mmol/L 2,91+0.27 4.8210.25 4.720.21 3.3..6.7
Triglycerides, mmol/L 0.44+0.03 0.3110.01 0.31£0.01 0.22..0.60

Source: completed by V.I. Kotarev, TA. Erina, A.A. Syryev.

AmnHanmm3 ronyuyeHHbIX OMOXUMUYeCKUX TTOKa3areseii KpoBH (M. Tabs. 4) mokasai,
YTO y KOPOB KOHTPOJ/IbHOW T'PYIIIbI UME/IMCh OTK/IOHEHHS], @ B OMBITHBIX FPYyINax Mo-
KasaTenu ObUIH B Tpejiesiax HOPMBI, UTO SIB/ISIETCS B&XKHBIM CBHU/I€TE/TLCTBOM MeTabo-
JIMUeCKOTO yIYUIlIeHHUs U, BEPOSITHO, CBSI3aHO C TTIO3UTUBHBIM BIUSIHUEM MTPOOMOTHKA
Ha MUILLeBapUTe/IbHYIO CUCTEMY.

W3 moka3aresneii, XapaKTepr3yrLX 0eJIKOBOCHTE3UPYHOLIYI0 (DYHKIHUIO TeueHH,
y KOPOB KOHTPOJIbHOW T'PYIIIbI MOBBILLIEHA aKTUBHOCTh acrapTaMUHOTpaHC(epassl
B CPaBHEHMH C OMBITHBIMU rpynnamu 1 u 2. Ha Bo3pociiyto (GyHKLUHMOHAIBHYIO Harpys-
Ky ITeyeHY )KUBOTHBIX KOHTPOJIbHOM IPYIIILI yKa3bIBatOT MOBBILIEHHbIe [I0Ka3aTeIn
aKTUBHOCTH TTyTaMuaTpaHcdepaspl. B onbITHBIX rpynmax 1 v 2 3TH MOKa3aTenu 1bo
B HOpPMaJIbHOM MHTepBaJie, 1160 G/IM3KH K HOpMe.

KonueHTparst anb0yMUHOB B KOHTPO/IBLHOM Tpymrie coctaBuia 40,40 + 1,51 r/n pu
ONTUMAJIbHBIX 3HaueHusix 27,5...39,4 r/a, 4To BbIlle TOKa3aTesiell B OMbITHOM rpyrre 1
Ha 30 % u 1okazareJieli onbITHOM TpyIIbl 2 Ha 34 %.

Copep>xanue ob1iiero 6esika B KOHTPOJIBHOMW I'PYIITie MOBBIIIEHO U COCTaBUIIO
90,03 + 1,41 COOTBETCTBEHHO, UTO MPEBbILIAeT MaKCUMA/TbHbIE 3HAUEHHSI ONTUMAaIbHBIX
BenmMuuH 72...86. IToka3arenb ONBITHBIX TPYIN 1 ¥ 2 COOTBETCTBYIOT ONTUMAa/IbLHBIM
3HAYEHUSIM.

[ToBbIlLIeHHBIHN YPOBeHb Oesika B KOHTPOJIBHOM rpyTire MoxeT ObITh 00yC/I0BIeH
M30BITOYHBIM TIOCTYTJIEHHEM MPOTEeNHa, a TaK)Ke HapylleHreM (yHKI[HOHATBHOTO
COCTOSIHUS TTeYeHU U BO3MOXKHBIM JUCTPO(HUUYECKUM ee TOPaKeHHeM, B pe3ysibTare
KOTOPOTO M3 JIM3UPOBAHHBIX ealiTOB B KPOBSIHOE PYCJIO MMOCTYNAIOT JINTIONPOTEN bl
U BBISIBJISIFOTCS] BMeCTe C Oe/IKoM (3aBbILIAIOT YPOBeHb Oesika B KPOBH).

KoHLeHTpaLyst KanbLys B KDOBU JOMHBIX KOPOB KOHTPOJILHOM IPyNIbl COCTaBUIA
2,20 + 0,04 MM/ 1 HaXOAUTCH Ha YPOBHE MUHMMAJIBHOTO TT0Ka3are/isi ONTUMa/IbHbIX
BesmMuuH (2,5...3,1). B onbITHBIX rpymmax 1 v 2 KOHI[eHTpaIys 00I[ero KaabIys BhIIIe
Ha 18 u 23 %.

CopepykaHue MOUeBHHBI B KOHTPOJIbHOM rpytre 2,91 + 0,27, uTo HiKe ONTUMa/IbHBIX
3HauyeHHH (3,3...6,7), 3T0 MOXKeT ObITb CJ/Ie[ICTBHEM 3aMe/l/IeHHOTO TeueHHs 6e/TKOBOTo
MeTabo/M3Ma y KOPOB WM HapyllleHHeM MeTaboudeckor GyHKIUN TTe4eHr — YTH-
N3al aMMHaKa Kak MpoAyKTa 6enkoBoro ooMeHa. B 06erx OMBITHBIX IPYTINax KOH-
LIeHTpaL1sl MOUEBUHBI, BITOJIHE, YI0BJIETBOPUTEJIbHAS.

THERAPEUTIC CASE OF ANIMAL WELFARE 35



Komapes B.H., Cbipbes A.A., Epuna T.A. Bectnuk PY/IH. Cepust: ArpoHomust U )XUBOTHOBOACTBO. 2025. T. 20. Ne 1. C. 27-37

Bo Bcex 3 rpynnax koHueHTpauuu 1P, xonecrepuna, pocdopa, ItOKO3bI, TPUT-
JIMLIePU/I0B COOTBETCTBYIOT ONITUMAaJ/IbHBIM BeJIMYMHAM.

CnepnoBaresnibHO, Batjenn-MT cioco6cTByeT HOpMain3ald MeTabomuye CKIuX
TMPOLIeCCOB Y KOPOB, y/yulllasi ToKa3aTeau paboTel reueHu, 6enkoBoro obmeHa U Mu-
HepasbHOTO OasaHca. Hamuue OTK/IOHeHU OT HOPMBI B KOHTPOJIBHOM T'PYTIITe MOYKET
yKa3bIBaTh Ha MPo06/ieMbI C MMTaHHEeM >KUBOTHBIX.

[MosyueHHbIe pe3y/bTaThl UCTILITAHWN U KJIMHUUeCKUX HaO/I0Ie Ui CBU/IETe/TbCTBY-
IOT O TOM, UTO NpUMeHeHe KOpMOBoii flobaBku Batienn-MT B parjioHe CyX0CTOMHBIX
KOpOB 3a 60 mHel 0 oTena:

1) noBbICcK/I0 COXpaHHOCTH NorooBks Ha 10,0...15,0 % B cpaBHeHWH C KOHTPOJIb-
HOW Ipymnrnowu;

2) oKa3aJjio TI0IoKUTebHOE BIIUsIHYUE U Ha 00I1lee COCTOsTHUE TeJISIT, TaK B OTIbIT-
HBIX TPyTINIaX HOBOPOJXKZEHHBIe TessATa ObLM O0/lee akKTUBHBI, ObICTpee MOJHUMAIIHCh
Ha HOTH M YCTOWUMBO CTOSI/TH, COCATe TbHbIN pedyiieKc MPOosiB/s/ICS ObICTpee, ueM y TesT
B KOHTPOJ/ILHOM T'PYIIIIE;

3) cniocobcTBOBaso B nocneytomye 30 AHel 1ocie oTesia TOBBILIIEHUIO CpeJi-
HecyTouHOTO yzmost Ha 9,1 u 13,5 %, >kupa B mosioke Ha 0,3 u 0,4 %, 6eka B MOJIOKe
Ha 0,3 1 0,5 %, CHIKeHHUIO CoZiep)KaHusl COMaTUUeCKUX KiieToK B MoJioke Ha 40 u 50 %
B OMBITHBIX rpymnnax 1 ¥ 2 COOTBETCTBEHHO MO CPABHEHHUIO C KOHTPO/IbHOM TPYIIION;

4) noka3areny 6MOXUMHUECKOM KapTUHBI KPOBU KOHTPOJIBHOM U OTBITHBIX TPYIIT
JKUBOTHBIX Ha 30-1 [leHb JIaKTal[ii COOTBETCTBOBA/JIA HOPMAaTUBHBIM 3HAUEHUSIM, UTO
noZiTBep>KaeT 6e30macHOCTh pUMeHeHHs KOpMoBo# 106aBku barjen-MT.

3ak/itoyeHue

[TpumeHeHMe kopMoBO# 06aBku baries-MT B patiyioHe CyXOCTOWHBIX KOPOB CITIO-
COOCTBYeT COXPAaHHOCTH TIOTOJIOBbSI, TIOBBILIEHHUIO YI0€B, YIyUIIeHHWI0 KaueCTBeHHbBIX
TI0Ka3aresieif MOJIOKa, HOpMasu3aluy OMOXUMIYeCKHX TI0Ka3aTeseil KpOBH, MOJIOKUTe Tb-
HOMY BJIUSIHAIO Ha KJTMHAYeCKOe COCTOsTHUE HOBOPOXKAEHHBIX TessT. Takum obpa3om,
Banenn-MT siBsieTcst MHOTOGYHKIMOHAIbHOY KOPMOBOH /100aBKOM 1 MOXKeT paccMa-
TPUBATBHCS KaK TIePCIIeKTUBHOE pellieHre il ONTUMHU3aliy YIIPaB/IeHUsI CyX0CTOWHBIM
TIepro/[OM U TIOBBIIIeHUs 0011[el peHTabeTbHOCTH MOJIOUHOTO KUBOTHOBOZCTBA.
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AnHoTanus. Lens uccnefoBaHust — U3ydyeHue JUHAMUKH MJIAHUMeTPUUeCKUX JaHHbIX TIPU JleueHU!
JIOKaJIbHOTO MOZ0AepPMaTHTa B MTOYHOM 06/1aCTH KOTIBITEL] y KPYITHOIO POraToro CKoTa. Pe3y/bTaTbl KNUHU-
YeCKMX MCCe/IloBaHUM M0Ka3ay, YTo OJHOKpaTHOe NMpuMeHeHue Masy BeT-KonuH (feiicTByolliee BellleCTBO
TETPALMK/IMHOBOTO Psifid) TIPUBOAMIIO K COKPALLIEHHIO TUIOIA/IN MaTOIOTHHY, YMEHbBIIEHHUIO 60J1e3HEHHOCTH, MPH
TMISITUKPATHOM ITPUMeHeHMH (B 1-, 3-, 7-, 14- u 21-i fieHb) — KIMHNYECKHe TPU3HAKK BOCIa/IeHNsT MCUe3asId, JHO
TIaTOIOTUX BOCTIOMHSNOCH 3J0POBOY I'PaHy/ISILMOHHOM TKaHBIO, C NOC/IeAYIOLIel SnuTe/M3aLyu 1 pybLieBaHeM
OKpYy»Katollleit TKaHeil Ha IPOTsDKeHUH BCEro CpoKa MCC/IefloBaHusl. YCTaHOB/IEHO, UTO K 3-M CyTKaM B KOHTPOJIb-
HOMH 1 OMBITHOM IPyMIax IUIoLja/b s3BEHHOM NIOBEPXHOCTH B 00/1aCTH KOTIbITEL| CYIIIeCTBEHHO YMEHbILIM/Iach
T10 OTHOILIEHUIO K UCXOAHOMY pe3ynbTary U coctaBunia 74,21 v 58,95 %. MakcuMasnbHbIi UH/EKC CKOPOCTH 3a-
>kvBreHust (28,44 %) Habmropancs B KOHTPOIEHOM rpyTrie Ha 14-e CYTKH, a B OTIBITHOM Ha 3-M CYTKH ¥ PaBHSUICS
41,05 %. TIo1ais MOBPEXKIEHHOM MTOBEPXHOCTH B 00/IACTH KOTIBITEL] 33 CYTKH I10 OTHOIIEHHUIO K MPE/bIAYIeMY
pe3yJIbTaTy MaKCUMa/IbHO COCTaB/Is/I B KOHTPOJIBHOM Ha 21-e 1 28-e CyTKU COOTBETCTBEHHO 7,28 u 7,26 %,
B OMBITHOU Ha 3-u 1 28-e cyTku 10,26 u 13,6 %. Bri30poBaeHne )KUBOTHBIX B KOHTPOJILHOM TPYTITie B CpejHEM
cocrasssino 30 + 1,390, a B onbiTHOM — 23,9 + 0,809 nipu p < 0,01. [IpumeHeHue Ma3u Bet-KomuH no3sosisieT
COKpaTUThb CPOKM 3a)KHUBJIeHUs B cpefjHeM Ha 6,1 [AHs 10 CpPaBHEHMIO C KOHTPOJIbHOM IPYMIION U MOBBICUTH
3(heKTUBHOCTD JIeUeHHS SI3BEHHBIX /1e()eKTOB y OpTOeuuecky 60/IbHBIX KOPOB KPYITHOTO POraToro CKOTa.
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Treatment of local pododermatitis in cattle
in conditions of intensive technologies
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Abstract. The aim of the research was to study dynamics of planimetric data in treatment of local
pododermatitis in calcaneal region of hooves in cattle. The results of clinical studies showed that a single
application of Vet-Kopin ointment (a.i. tetracycline) led to reduction in the area of pathology, decrease in
soreness; after five times application (on 1st, 3rd, 7th, 14th and 21st days) — clinical signs of inflammation
disappeared, bottom of pathology was replenished with healthy granulation tissue, followed by epithelialization
and scarring of surrounding tissues throughout the study. It was found that by the 3" day in the control and
experimental groups, area of ulcerative surface in hooves significantly decreased in relation to the initial result
and amounted to 74.21 and 58.95%, respectively. The maximum index of healing rate (28.44%) was observed
in the control group on the 14th day, and in the experimental group — on the 3rd day and was 41.05%. The area
of the damaged surface in the hoof area per day in relation to the previous result was maximum in the control
group on the 21st and 28th days and amounted to 7.28 and 7.26%, respectively; in the experimental group on
the 3rd and 28th days it was 10.26 and 13.6%, respectively. Recovery of animals in the control group averaged
30 £ 1.390, and in the experimental group —23.9 + 0.809 at p < 0.01. Therefore, the use of Vet-Kopin ointment
results in reducing the healing time by an average of 6.1 days compared with the control group and increases
the effectiveness of treatment of ulcerative defects in orthopedically diseased cattle.
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BesepeHue

B yc/oBuUsIX CTpeMHUTe/IbHOTO pOCTa YKc/a XMBOTHOBOAUECKUX (hepM Kak B rocy-
JAPCTBEHHBIX, TAK U B UaCTHBIX OpPraHM3alyisx, HabroaaeTcs yBeimueHe 3a001eBaHmi
VH(beKLIMOHHON U HenH(MeKLIMOHHOU SThonoruu [1, 2].

BosnesHu KombiTel y KPYIMHOTO POraToro CKOTa SIB/SIFOTCS. OAHOW U3 OCHOBHBIX
npobseM rocsie MacTuta U 6ecriogus [3, 4], 3Ti 3aboeBaHuUsI IPUBOJSAT K CHIDKE-
HUIO IPOAYKTUBHOCTH U, C/Ie[j0BaTe/bHO, K 5KOHOMUYEeCKUM noTepsam [5]. Bone3nun
JIMCTaJbHOTO OT/e/1a KOHeUHOCTel MPUBOAAT K CHI)KEHHUIO HaJj0eB MOJIOKa, OTCYT-
CTBHEM IIpUBeCa, HU3KOM TJIOJOBUTOCTBIO U, 3a4aCTyt0, BLIOPAKOBKOM XKUBOTHBIX [6].
Ha TskecTb 3aboseBaHus BIUSIOT (haKTOPBI OKPY>Karoilieit cpesbl (Temrieparypa,
BJI&)KHOCTh) U TEXHOJIOTMYeCKHe (aKTOPbl PUCKa JJIs1 )KUBOTHBIX, UTO 3aTPyJHSET
HCKOpeHeHHe 3TOro MHOTOTrpaHHOTo 3abosieBanus U 60pu0y ¢ HuM [7, 8]. PacnipocTpa-
HEHHOCTh 00Jie3Hel IUCTabHOTO OT/le/la KOHeUHOCTel B MOJIOUHBIX CTafjax Koinebercs
ot 55...75 % [9-11]. IIpodunakTrka, paHHee BbIsIBJIeHUe U CBO@BPEMEHHOe JiedeHHe
MOTYT CBECTU K MUHHMMaJ/bHbIM MOTEPSIM MPOJYKTOB )KUBOTHOBO/CTBA, YCKOPUTh
BbI3/JOPOB/IeHME )KUBOTHBIX [12, 13].

[Tpu 3ab0/1eBaHUSIX JUCTABHBIX OTZEI0B KOHEYHOCTel HepeaKo IprberaroT K rnapeH-
TepayibHOMY BBe/|eHHI0 aHTHOMOTHKOB IIMPOKOT0 CIIEKTPA /IeMCTBHSI, UTO CKa3bIBAeTCS
Ha KauecTBe MosioKa [14]. [ToaTromy HeoOXoAuMBbI HOBBIE CITOCOOBI M METOAMUECKHe
MOZXO/IbI K JIEYeHHIO NaTOI0TUi IUCTa/IbHOTO OT/ies1a KOHEYHOCTel Y JJOHHBIX KOPOB.

Ienb uccaepoBaHusa — U3yueHUe JMHAMUKU TIJIaHUMETPUUECKUX JaHHBIX TIPU
Jle4eHUH JIOKabHOTO TI0/I0/lepMaTHTa B TIITOUHOM 06/1aCTH KOTIbITeL| Y KPYITHOTO po-
raTtoro CKoTa.

Matepuanbi 1 MeToAbl UCCllef0BaHUS

Knuaunueckue rucciefoBaHys IPOBOAMINCH Ha Oa3e TieMeHHOTO XO03sHCTBa
['YTI CO KynuHckoe (repeuMeHoBaHHOe B AO KynuHckoe) B beseHuyKckoro paiioHa
Camapckoit obmactu. O6beKTOM M3ydyeHHs BBICTYTIAN AOHHbIE KOPOBBI TOIITHHCKON
MIOPO/ibI, BO3PACT KOTOPBIX Kosiebasicsi ¥ COCTaB/IST OT TPeX ZI0 BOCHMH JIeT, CO CpeJHeH
Maccoi ot 550 go 600 kr. JKuBOTHbIe HAa MOJIOYHOM (hepMe pa3jeseHbl Ha TPYTIIbl
Y HaXOJATCS B OTJe/IbHBIX CeKLUsAX, MeCTa ZJIs1 OTJbIXa 3aCTe/leHbl pe3UHOBBIMU
KOBpUKaMHU. [1i OWHBIX KOPOB COCTaB/IEH PaLjMOH, KOTOPBIM COOTBETCTBYeT HOpMam
1 (pU310I0rMYeCcKOMy COCTOsIHMIO. [1aTonorum JucTanbHOro OTAe/1a KOHeYHOCTel
BBISIB/ISUIA TIPU OPTOTIeMUeCKOM pacuncTke, B TeueHue 2023 r. Bcero 1601 KuBOTHOe.
[ns onpenenenus 3ppeKTUBHOCTU Ma3eBbIX MperapaToB Ha MPOLeCC 3aKUBIeHUs
JIOKabHOTO TIOA0JepMaTuTa Ob chOpMUPOBAHU B T'PYIIILI IO 1eCSATh )KUBOT-
HBIX, B KOHTPOJIbHOMU npuMeHsiii Ma3b Ungula Vita+), koTopas 06s1aiaeT aHTUMH-
KpOOHBIM [lelicTBHeM (M3roTOBJ/IeHa C MPUMeHeHWeM TTPOJYKTOB CyXOW BO3TOHKHU
JepeBa U srof, 0bienuxu), a onbITHOW Ma3b BeT-KomnuH (#eiicTBytolliee BeljeCTBO
TeTpaluK/IMHOBOrO psijia) [15]. TTocie opTroneanyeckoii paCUMCTKU U YCTaHOBIIEHUS
[1aTOJIOTUU Y TIOJONBITHBIX [TIepBOM U BTOPOM TPy Ha 3/,0POBLI I1asiel] O/ 0LIBeH-
HOU TTIOBEPXHOCTHU KOTIBITIIA TIOC/Ie 00e3KUPUBaHUs HAK/IeMBaIl OPTOTIeIuueCKYHO
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KOJIOZKY (OCTaB/IS/IA [0 TIOJTHOTO U3jieueHusi) (pyc. 1) npy nMomoLy ABYXKOMIIO3UT-
Horo kies TECHNOHOOQOF. B ganbHelileM BHITIONHSIA TyaneT JUCTaAbHOTO OTAeNa
KOITBITEL], 0CTOPOKHO yZa/Isi/Td HeKPOTU3UPOBaHHYIO TKaHb, CTapasiCh He TIOBPeJUTh
3l0pPOBY10, /lajiee MeCTHO B KaueCTBe aNllJIMKaluid HAaHOCUJIA UCCiefyeMble Masu,
POBHBIM C/I0€M Ha MTOPa’KeHHbIM y4aCTOK, 3aKpbIBa/i MapJ/ieBou cangeTKou, mocie
BBITIOJIHSUTA TTePEBSI3KY BeTePUHAPHBIM CaMOGUKCHPYIOIIUM 37TaCTUYHBIM OUHTOM
(puc. 1), cMeHy NOBSI3KM Y TIePeBsI3KY MOBTOPSIIUA uepe3 3—4 CyTOK MepBYIO HeZleto,
a 3aTeM KaXk/ible ceMb [JHel 10 MOJIHOTO BhI3IOpOBAeHUs. B mpolecce KinHuye-
CKUX WCC/eZl0BaHUH IJIaHUMeTpHUUeCKue u3MepeHus NpoBoAuad Ha 1-, 3-, 7-, 14-,
21-, 28- u 31-e cyTKH, A5 3TOro npuMeHsisiacb Metoguka JI.H. IToroBoii [16]. OHa
3aK/IIouasach B C/IeAyHIleM: Ha THOWHO-HEKPOTHYeCKHe s13Bbl B 00/1aCTU KOTIBITEL]
HaKJ/1a/IbIBaJd CTePUIbHYIO TJIACTUHKY LienodaHa U Ha Hee HAaHOCUJIM KOHTYPbI
naroJsioruu (puc. 2), 3aTeM o 3TUM KOHTypaM OIpeesiiy IJI0LaAb paHbl IPU
TOMO1M npuaokeHus: ImageMeter.

Puc. 1. HanoxeHne caMohUKCHpYOLLIEN NEPEBA3KMN 1 NPUKIIeeHHast opToneanyeckas Konoaxa
npu fIOKanbHOM NMoAodepMaTuTe, NeBas Ta3oBasi KOHEYHOCTb, kopoa N2 20216

VicToyHuK: caenaHo N.B. HeHalueBbIM.

Fig. 1. Application of self-fixing bandage and a glued orthopedic block for local pododermatitis,
left pelvic limb, cow no. 20216

Source: taken by I.V. Nenashev.
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Puc. 2. lnaHnMeTpmnyecKme pasMepbl NaTonoruu, neeas TazoBast KOHEYHOCTb, KopoBa N2 4291
VicToyHuK: caenaHo W.B. HeHalueBbIM.
Fig. 2. Planimetric dimensions of pathology, left pelvic limb, cow No. 4291
Source: taken by I.V. Nenashev.

B panpHetiieM BBIYMCISAIN TIPOLIEHT YMeHbIIIeHUS TIIOIa/[1 THOMHO-HEKPOTHUEeCKOM
TIOBEPXHOCTH B 00/1aCTH KOTIBITEL] 3@ CYTKH T10 OTHOLLIEHHIO K MPeJbIAYIIeMY Pe3ysbTaTy
o (opmysie

AS=(S—S)/(Sp) x 100 %,

rae S— Be/IMUKHA TJIOLIA/M PAHbI TIPU MPeABIAYIIEM U3MePeH!H; S — BeJIMUKHA T1/10-
11a/Id paHbl NP JaHHOM U3MEPEeHWH; t — YHC/I0 JHel MexXay usMepeHussMu. HJeKkc
CKOPOCTH 3a)KUBJIEHHsI BLIUMCISUIN TI0 (hopMyrie

L=Y-Y,
rie Y; ob03HauaeT NpoLIeHT yMeHbLIeH!s IUIOLa1 PaHbl OT ee HauaJbHOro pasMepa
Ha TeKYIUi nepuoj Hab/ogeHus;; Yy | pe/iCTaB/IseT MPOLEHT yMeHbLIeHHUs II0MIa/u1
paHbl OT UCXOAHOT0 pa3Mepa Ha MpeAbIAyLeM 3Tarne ulyueHus. Takoi NoAxXof, M03Bo-
JIsieT TOYHO OLIeHUTb JUHAMUKY 3a)KUBJIEHUs], BbISBIIsISI U3MEHEHHsI B COCTOSTHUM T1aTO-
JIOTMM Ha MPOTSDKeHWU BpeMeHU. VI3ydanu IMHaMUKy COKpallleHusl T/I0IIafy PaH, 3TO
T03BOJISZIO OTCJIEAIUTD TI03TATIHbIe U3MEeHeHHsI B pa3Mepax Mopa)keH!H 1o CpaBHEeHUIO
C MpeJbIAYIIMMY TeproiaMu Hab/roeHus o popmyiie

Y,= 100 (S-S)/S,,

rie S, — Haua/bHas MJI0IIa/ib PaHbl; S — ee MJIOMa/b Ha [eHb L.

[TosryueHHBIe B X0/l UCC/Ie/JOBAaHUN JJaHHbIe 00paboTany C UCToMb30BaHUeM OUO-
MeTpPUUYeCKHUX MeTOAUK. [/t onpe/ie/ieH st JI0CTOBEPHOCTH Pa3/Inurii B ToKa3aTessix td
MeXXJy TpymraMu KUBOTHBIX PUMEHSICS KpuTepuil CThIOJIEHTa, YUUTHIBAIOLLMI YMCII0
cTerneHel cBOOO/BI /1st MaJibIX BEIOOPOK. [Tporjecc 06paboTKK UHC/IOBBIX JaHHBIX OCY-
IIeCTBJIS/ICS C UCTIOMb30BaHueM rporpaMmMbl MS Excel, uto criocobcTBOBaIo BHICOKOM
HA/Ie)KHOCTH Y TOYHOCTH aHa/T|3a.
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Pe3yanaTb| nccnepoBaHmnAa n 06cy)Kp,eHMe

Oprorerueckast 00paboTKa KOTIBITELT Y IOWHBIX KOPOB MTPOX0Zu/ia B TeueHue 2023 1.,
3a 3TOT MepHo/, PACUMIIIEHO U 0CMOTpeHO 1601 >XKUBOTHOE, 3a60/1€BaEMOCTh ANUCTATLHOTO
OT/iefla KOHeYHOCTel coctaBuia 18,42 % oT o011ero KomyecTBa. YCTAaHOB/IEHO, UTO
HanboJiee YaCTo BCTPeYaIMCh TaKWe MaTo/IOTMU: s13Ba MasblieBoro Mskuia — 44,30 %,
THOWMHBIN TIof[0iepMaTtuT — 22,8 %, cerduyeckas s38a— 19,87 %.

B pe3ynbTaTe KAMHUYECKOTO UCC/IeI0BaHUSI YCTAHOB/IEHO, UTO B KOHTPOJIBHOU
rpyTiTie 0 Hauasa JieueHUsl CpeJIHsA TI/I0IA/[b TOKATbHBIX TTOBPEXE€HUN OCHOBBI
KOXKM B 00/1aCTH KOTIBITEI] HaXOAuIach Ha ypoBHe 7,22 + 0,729 cm?, ciycTs 3 cy-
TOK TIJIOIA/Ib SI3BEHHOM TTOBEPXHOCTH B 00/1aCTH KOTIBITEI] IT0 OTHOIIIEHUIO K MC-
XO[JHOMY pe3y/ibTaTy cocTaBuia 74,21 %, B gaibHeuIIeM MOCTeNeHHO CHUXKAsACh,
u K 31-M cyTkaM — 2,83 %, HJIeKC CKOPOCTH 3aKuBJieHUs — 25,79 %, a nyomjaap —
5,35 + 0,622 cm?. 3amMeTHas AUHAMHUKA CHU>)KEHHE TIIOIIAJU 3B Oblla OTMeUeHa
Ha 14-e cyTKu nocie Hadasa jedyeHuss — 69,99 % — u mpojo/mkanack BIOTh 10 31-x
cyTtok npu p < 0,001 (puc. 3).

1 cytkn/ 7 cytkmu / 14 cytku / 21 cytkn / 28 cyTku /
1 day 7 days 14 days 21 days 28 days

Puc. 3. [InHamunka 3akmBNeHNs 10KanbHOro nogoaepmMaruta y koposbl N2 3467,
KOHTPOSIbHOW Fpynnbl, NpaBas Ta3oBas KOHEYHOCTb

VcToyHuk: caenaHo M.B. HeHalleBbIM.
Fig. 3. Dynamics of healing of local pododermatitis in cow no. 3467, control group, right pelvic limb
Source: taken by I.V. Nenashev.

VHZeKC CKOPOCTH 3a>KUBJIEHUS] MaKCUMaIbHO Habsttozascst Ha 14-e CyTKU U CO-
ctaessin 28,44 %, a MuHrMasbHble Ha 31-e cyTku — 2,83 %. UHzekc [TonoBoii B KOH-
TPOJILHOM T'pyTITie TIJIaBHO U3MeHsicst 10 31 CyTOK, MaKCUMa/bHbIe 3HaUeHUsS] ObLTH
OTMeueHbI Ha 21-e u 28-e cyTku 7,28 1 7,26 % COOTBETCTBEHHO, @ MUHUMAJIbHbIE Ha 7-€
cyTk — 5,30 % (Tabs1.). BbI310pOB/IeHNE )KUBOTHBIX B KOHTPOJIBHOM TPYTINE B CPeIHEM
cocrapnsina 30,0 £ 1,390 gHeii.
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[OuHaMuka nnowaamn nokKanbHbIX NOBPEXAEeHU OCHOBbI KOXM KOMbITLa
y opToneauyeckmn 60bHbIX KOPOB B npoLecce siedyeHus ("X £ S_"X; n = 10)

Mpyn- | Moka- CyTK UccneaoBaHuil
Nbl | saTenm 0 3 7 14 21 28 31
1 2 3 4 5 6 7 8 9
& | ooy | 722£0729|535£0622| 4220538 | 216£0291( 1060260 | 0,52£0,139 | 020£0091
s , CM ok oo oo Fkek Fkk
a
§ | n% - 25,79 41,55 69,99 85,30 92,77 97,16
z Iv, % - 25,79 1575 28,44 15,30 7,47 439
b4
AS, % - 6,44 5,30 6,95 7,28 7,26 1518
% KucxopHoin S| 100 74,21 58,45 30,01 14,70 7,22 2,839
S onp | BA7E1592(499£0948 | 336£0,675 | 226:0594| 0880294 | 0,04£0028 _
- ’ *% *% *kk *kk
@
E | % - 41,05 60,34 73,28 89,54 99,50 -
a
5 Iv, % - 41,05 19,28 12,93 16,26 9,95 -
AS, % - 10,26 818 4,66 8,69 13,60 -
% K uexop:- 100 58,95 39,65 26,71 10,45 0,49 -
HOK S

lMpumedarme. * —p < 0,05, ** —p < 0,07; *** —p < 0,001 OTHOCUTENBHO NCXOAHbIX AaHHbIX
[0 Havana neyeHuns.

McToYyHmK: cocTaBneHo W.B. HeHaleBbIM.

Dynamics of the area of local damage to the base of hoof skin in cows with orthopedic
diseases during treatment ("X £ S_"X; n = 10)

Note. * — p < 0.05;** — p < 0.01; *** — p < 0.001 relative to the initial data before

44

the start of treatment.
Source: compiled by I.V. Nenashev.

' Days of research
Groups| Indicators
0 3 7 14 21 28 31
1 2 3 4 5 6 7 8 9
, |7.22+0.729(5.35+0.622| 4.22+0.538| 2.16+0.291| 1.06 £ 0.260| 0.52+ 0.139| 0.20 + 0.091
3 S' cm *% *kk *kk *kk *kk
'§ Yt, % - 25.79 41.55 69.99 85.30 92.77 97.16
© v, % - 25.79 15.75 28.44 15.30 7.47 4.39
AS, % - 6.44 5.30 6.95 7.28 7.26 15.18
% of the initial S 100 74.21 58.45 30.01 14.70 7.22 2.839
— , |847+1.592|4.99+0.948|3.36+0.675| 2.26+0.594| 0.88+0.294| 0.04 +0.028
< S,cm ok *k ok dokk -
c
[7]
g Yt, % - 41.05 60.34 73.28 89.54 99.50 -
§ Iv, % - 41.05 19.28 12.93 16.26 9.95 -
w
AS, % - 10.26 8.18 4.66 8.69 13.60 -
% of the initial S 100 58.95 39.65 26.71 10.45 0.49 -
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B ombITHOI rpyTiTie cpefiHss M/IOLA/lb sI3BeHHBIX Ae(eKToB B 00/1aCTH KOmbITel] Oblia
Ha ypoBHe 8,47 + 1,592 cm?, B iafibHeHIIIe CPOKH OBIIO OTMEUEHO T/IaBHOe CHIKEHHUEe
JIMHEWHBIX pa3MepOB BOCIAIUTENBLHOTO Tporjecca (cM. Tabi., puc. 4). Tak, AuHaMHUKa
COKPpAIIIeHUs TUIOIIA/IM S13B MaKCUMaJIbHO OBIJIO OTMeUeHO Ha 3-U, 7-e u 21-e CyTKH, NpH
3TOM TIPOL[eHT coKpateHusi coctasisii 41,05 % nopu p > 0,05; 60,34 u 89,54 % coot-
BeTCTBeHHO TipH p < 0,001. ViHAEKC CKOPOCTH 3a)KUB/IEHUS] MAaKCUMasIbHO HaOTFOAaCs
Ha 3 u 7-e cyTku U cocTasisia 41,05 u 19,28 % coorBeTcTBeHHO. Hekc TToroBoi
TakK)ke ¥MeJl pa3HOHAMNPAaB/IEHHYI0 JUHAMUKY, HaunHas C 3-xX cyToK — 10,26 %, Ha 7-e
CYyTKU TIPOUCXOWIO CHWXKeHue 110 8,18 % c rnocTteneHHbIM MOBBIIIIEHWEM K 28-M CyT-
Kam 710 13,60 % (cM. Tab:1.). BeI340pOB/IE€HNE )KUBOTHBIX B OMBITHOM TPYIINEe COCTaBUIIO
23,9 + 0,809 cytok mipu p < 0,01.

1 cytkun/ 3 cyTkmu / 7 cyTkmn / 14 cytkmu / 21 cytkun/ 28 cytkn /
1 day 3 days 7 days 14 days 21 days 28 days

Puc. 4. [InHamunka 3a>KMBNeHNA NoKansHOro NogoaepMaTuTa onbITHOM rpynbl y KOpoBbl N° 20437,
eBasi Ta30Bas KOHEYHOCTb

MeToyHuk: caenado W.B. HeHalueBbIM.

Fig. 4. Dynamics of healing of local pododermatitis in the experimental group in cow no. 20437,
left pelvic limb

Source: taken by I.V. Nenashev.

IIpumeHeHue Masu BeT-KomnyH Mo3BoJ/iieT COKpaTUTh CPOKU 3aKUBJICHUS B CpejHeM
Ha 6,1 1HsI 10 CpaBHEHHIO C KOHTPOJIbHOM I'PYIINON U MOBLICUTH 3¢ eKTUBHOCTS Jieue-
HUSI SI3BeHHBIX J1e()eKTOB y OpTOIejuueCcKy 60/TbHBIX KOPOB KPYITHOTO POraToro CKOTa.

[TosmyueHHble HAMM JlJaHHbIe TIPU JIeUeHUH JIOKa/IbHOTO 110/10/lepPMaTUTa COOTBeT-
cTBYIOT coobiienuto B.B. Baiinosa [17], aBTOp 0TMeYaeT, UTo MpH JIeYeHUH Y KOPOB 513B
HaK/1aJpIBalOT TAMIIOH, TIPOMUTaHHbIN OYKOBLIM JlerTeM. Ha 370poBOe KOTIBITLe TIPH
TOMOIIH cMOJTbI «[lemoTek 90» MPUKPETIsIN [iepeBsHHbIN O/I0K [I71s CHSTHS HarlpsbKe-
HUSI C TTIOPayKEHHOT0 MNasiblia. ABTOPOM B XO/ie JiedeHUs CrieL{u(rueckoil si3Bbl MO/OLIBbI
YCTaHOBJIEHO CJIeAyIoIIiee: OTMeYasi0Ch YMeHbIIeHe XPOMOThI, 001e3HEHHOCTH, MECTHOM
TeMIlepaTypbl, MPUMYX/JI0CTA TKaHH, a TaKxkKe yyullleHre obiero cocrosiHus. Ha 13-e
CyTKH 0011]ee coCTosTHHIE 0011ee COCTOsTHME OBIIO Y7[OBIETBOPUTETLHOE, allleTUT XOPOIIHH,
XpOMOTa OTCYTCTBOBasIa. bosibIias yacThb si3BeHHOTo AiedekTa Oblia 3aKpbITa MOJIOBIM
pyO10BBIM porom. B 1jeHTpasbHOM YacTH OTMedasiach TJIOTHAs TPAHYJISILYS C OCTPOB-
Kam# snurenu3anyd. Ha 18-e cyTKu XpomoTa He OTMeuasnach, Si3BeHHbIN fedeKT Obi
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TIOTHOCTBIO TIOKPBIT MOJIOZBIM PYOII0BBIM porom. [1o/THOe KIMHIYeCKoe BhI3[0POB/IeHHe
KOPOB C 513B0oM PycTeproJiblja y OMbITHOM TPYTINBI HACTYTIANM0 Ha 23—25-i1 feHb [17].
Takke CPOKM BbI3IOPOBJIEHUsI OPTOTIeANYeCKH OOIbHBIX KOPOB COT/IACYIOTCS C pe-
3ynbTraTamMu, Kotopble osnyuna B.A. JKyp6a, mpuMeHsBIIIMii TTepeBs30YHbI MaTeprasa
(candeTok) ¢ KOMIJIEKCHBIM COZIepyKaHHeM HaHOUaCTHUll, MeJiy, cepedpa, IIUHKa TpU
NledeHUH KOpOB C si3BaMH [ 18], Ha MecTe rnopaykeHU Hab/TIO[ATKCh CIeAYIOIIYe KITH-
HUUeCKye U3MeHeHUs: B 1-11 ieHb HaO/Ir0ieHUsI 0TMeuanach OTEYHOCTh TKaHeld BOKPYT
paHbl. TKaHM B 30He OTeKa ropsiuve, 60/1e3HeHHbIe C BbIJie/IeHHeM SKCcyaTa Habmopa-
JIOCh Y BCEX KUBOTHBIX. Ha 3-Ii leHb B OIMBITHOU IPYIIIE BbIE/S/ICS B HE3HAUMTETbHOM
KOJTM4eCTBe XXUAKUA GubprHO3HBIN 3KccyaaT. [IuprHa 30HBI TpPaBMaTUYeCKOTO OTeKa
TKaHel 110 OKPY>KHOCTH paHbl cocTapsisiia 46,9 + 2,33 mm. Ha 57 /ieHb Y )KUBOTHBIX
MIPOM3011IIa [10JIHAsl OUMCTKA S13BeHHOM NTOBEPXHOCTH OT 3Kccyzara. BocnanvrensHas
TIPUIYXJIOCTh U 00/Ie3HEHHOCTh TKaHel B 00/1aCTH PaHbl 3HAUNTE/TEHO YMEHBILUINCH.
Ha 8-9-i1 sieHb BocnamMTenbHast IPUMYX/I0CTh U 60/Ie3HEHHOCTh TKaHel B 30He PaHbI
ObLTH He3HAUMTe bHBL. [I0BepXHOCTh PaHbI CyXasi, MeCTHAs TeMITepaTypa OKPY>KaroIInx
TKaHel He MOoBbIlIeHa. Bri3fopoB/ieHre B cpefHeM HacTynano Ha 19-21-i1 feHb.

3ak/iroyeHue

YcTaHOB/EeHO, UTO K 3 CyTKaM B KOHTPOJIBHOM U OIBITHOM rpyINriax I/I0Mazb S3BeH-
HOW MOBEPXHOCTH B 00/IaCTH KOTIBITEL] Cyll[eCTBEHHO YMEeHBIIIU/IaCh TI0 OTHOIIEHUIO
K UCXOJHOMY pe3y/bTaTy U coctaBuia 74,21 u 58,95 %. B KOHTpoJIbHOM TpyTie UHAEKC
CKOPOCTH 3a)KUBJIeHHs ObI/T MaKCMMa/TbHBIM Ha 14-e cyTku 28,44 %, a B ONILITHON —
Ha 3-¥ CyTKU U paBHsuics 41,05 %. Tlnoria s MOBpeX/1eHHOH TTOBEPXHOCTH B 06/1aCTH
KOIIBITEL] 3@ CYTKHU I10 OTHOIIEHUIO K NPeJbIAYIIeMy pe3y/bTaTy MaKCUMabHO COCTaBJISIT
B KOHTPOJIbHOM Tpymre Ha 21- u 28-e cyTku 7,28 u 7,26 %, B onbITHOW — 3 U 28 CyTKU
10,26 1 13,6 % cooTBeTCTBEHHO. BbI3/10pOB/IeHNE )KUBOTHBIX B KOHTPOJILHOU TpyIiIe
B cpeaHeM coctapisiia 30 + 1,390, a B onbiTHOM 23,9 + 0,809 mpu p < 0,01. Takum obpa-
30M, IIpUMeHeHre Masu BeT-KomnvH no3BosisieT COKpaTuTh CPOKU 3aKUBJIEHUS B CPeHEM
Ha 6,1 1HsI 10 CpaBHEHHIO C KOHTPOJIbHOM I'PYIINON U MOBLICUTH 3((eKTUBHOCTS Jieue-
HUSI SI3BEHHBIX J1e()eKTOB y OpTOrejuuecKy O0/TbHBIX KOPOB KPYITHOTO POraToro CKOTa.
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BnusHne MynbTUSH3UMHOIO KOMMeKca
Ha MopdoMeTpuyecKne u XuMnu4ecKue nokasarenm
Tywek Kypoyek kpocca «Pocc 308»

B./1. PoguoHoB! g, J.B. Hukutuenko' , E.O. PeiciioBa' ",
I'.B. CHo3? I./1. Bororo6oB'

'Poccuiickuii yHUBepcUTeT Ipy>KObl HaposoB, Mockea, Pocculickas ®edepayus
2MOCKOBCKasi TOCYAapCTBEHHAsI aKaJieMUsi BETEPUHAPHOW MeULIMHBI U OUOTEXHOIOTUH —
MBA umenu K.U. Ckpsibrna, Mockea, Pocculickas @edepayus
X< servicedog@yandex.ru

Annotanus. Ha kypoukax kpocca «Pocc 308» o 42-cyTouHOr0 BO3pacTa, BbIpalljeHHbIX Ha paljuoHax
C TIOBBIIIEHHBIM COfiep’KaH1eM KJ/IeTUaTKU U BK/TIOueHHeM B HeT0 My/IbTUIH3MMHOT0 KOMITIeKca IpoTeaskl U KCH-
JlaHa3bl, U3yvaay JUHAMHKY POCTa >KMBOI Macchl, MOp(OMeTpHUUeCKye TT0Ka3aTe/Iu TyIleK M XUMUYeCKU cocTaB
MBILIL]. DKCIIepYMeHTa/lbHble UCC/leloBaHUs PoBouu B otene kopmienus: @HIL «BHUTUII», BuBapuu CI'LL
«3aropckoe JI1X», a MophomMeTpUUecKre U XUMHUeCKHe TT0Ka3aTesy OTpeiesisiyiv B /lellapTaMeHTe BeTeprHap-
HOU MeauLuHbI Poccuiickoro yHuBepcuTeTa Apy»k0b1 Hapogos. [1pu focTikeHus Gpoitiepamu Bo3pacta 28, 35
U 42 cyT. ocy1ecTB/IsUA YOO 1o 3 KypOUKH U3 KaXK/J01 BO3PACTHOM rpymrbl. VICXOZHBIM MaTeprasioM CTy KU
CyTO4HbIe LbITIIsTa. [0 OKOHYaHUM CpPOKa BbIpALljBaHHUs OTIPefiesIsiiv KUBYI0 MacCy ITHLIbI, TPOU3BOANIIHN ee
y60ii 1 u3yuanu MophoMeTpUUecKre MoKa3aTe/y TyIeK, THCTOJI0rHYeCKIM HUCCIeJ0BaHUSIM TI0[Beprasiy 1o-
BepXHOCTHBIE TPY/HbIE MBIIIL], @ XMMHYeCKUM — MBIILILIEI rosieHy. JKuBast Macca K 42 CyT. Kypouek 13 KOHTPOJIb-
HOU rpymmsl gocturia 2432 + 38,3 1, ombITHRIX — 2556 + 28,5 1, ipu p < 0,05 ¢ pasuuieii 124 r, wiu 6osbiie
Ha 4,85 %, macca Tyuek — 1778 u 1870 r cooTBeTCTBeHHO, ¢ pasHuLiei Ha 4,20 % (p < 0,05). Ha 42-e cyTku
IpyZiHasi yacTh TYLLKU cocTasiseT 35,19...36,39 %, yeenuuenue ¢ Bo3pacrom — Ha 1,20 %, a oTHOCUTe/bHas
Macca bepeHHOI YacTu ymeHbIumuaack Ha 0,68 %, ronenn — Ha 0,72 %. B rpyJHBIX MBILILAX YBEeIUYUIOCH:
conepxkaHue 6enka — Ha 22,10 %, »xupa — Ha 1,89 %, Bnaru — Ha 6,15 %. YCTaHOB/IEHO Y ONbITHOW TPYTIITBI
LIBIIUIAT yBeJIMUeHre JuaMeTpa MbIIIeUHbIX BOJIOKOH IIOBEPXHOCTHBIX I'PYJAHBIX MBI K 42 CyT. B 6,8 pas. Bel-
sIB/IeHbI Ha Pa3/IMYHBIX CTAZUSIX HapyILeHHs! CTPYKTYPhl MBIIIEUHOM TKaHU TIOBEPXHOCTHBIX IPYAHbBIX MBIIIIL.

KnroueBble cioBa: gepMeHTHI, LibINIATa-0poiiiepbl, pOCT, Macca, MbILILBI, TKaHH, BOJIOKHA, MOpdoJ10-
CUYeCKUM COCTaB, XUMUUECKUM COCTaB
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PopuonoB B.[I. — c6op, 06paboTka MaTepraioB U HamucaHue TekcTa; PricijoBa E.O. — o6paboTka Marepuana
1 Harucanue tekcta; CHo3 IB. — ananu3 ganubix; Boromo6os U.[I. — c6op u obpabotka matepuasa. Bece
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MY/IBTUIH3UMHOTO KOMIUIEKCa Ha MopdoMeTprdecKre U XUMIYeCKre TIOKa3aTe/n TyIeK Kypodek Kpocca «Pocc
308» // BecTHuk Poccuiickoro yHuBepcuTeTa Apy>k0bl HapooB. Cepust: ATPOHOMHUS M )KUBOTHOBO/CTBO. 2025.
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Effect of a multi-enzyme complex on morphometric
and chemical parameters of carcasses
of Ross 308 cross chickens

Vadim D. Rodionov! 8, Dmitry V. Nikitchenko' ",
Ekaterina O. Rystsova' ', Grigory V. Snoz? Ivan D. Bogolyubov'

'RUDN University of Russia, Moscow, Russian Federation
’Moscow State Academy of Veterinary Medicine and Biotechnology — MVA named after
K.I. Skryabin, Moscow, Russian Federation
> servicedog@yandex.ru

Abstract. The dynamics of live weight growth, morphometric indices of carcasses, and chemical composition
of muscles were studied on Ross 308 cross chickens up to 42 days of age raised on diets with increased fiber content
and inclusion of multi-enzyme complex of protease and xylanase. Experimental studies were carried out in the feeding
department of FSC ARRTPI, and vivarium of GSC “Zagorskoe EBF”, and morphometric and chemical parameters
were determined at the Department of Veterinary Medicine of the Peoples’ Friendship University of Russia. When
broilers reached the age of 28, 35, and 42 days, 3 chickens from each age group were slaughtered. Day-old chicks
served as starting material. At the end of the growing period, the live weight of birds was determined, slaughtered,
and morphometric indices of carcasses were studied; superficial pectoral muscles were subjected to histological
studies, and shin muscles were subjected to chemical studies. Live weight of chickens from the control group reached
2432 + 38.3 g by 42 days of age, experimental chickens — 2556 + 28.5 g, at p < 0.05 with a difference of 124 g,
or more by 4.85%, carcass weight — 1778 and 1870 g respectively, with a difference of 4.20% (p < 0.05). On the
42" day, the thoracic part of the carcass is 35.19...36.39%, increasing with age — by 1.20%, and the relative mass
of the femoral part decreased by 0.68%, the tibia— by 0.72%. Pectoral muscles increased in: protein content— by
22.10%, fat— by 1.89%, and moisture — by 6.15%. The experimental group of chickens showed an increase in
the diameter of muscle fibers of superficial pectoral muscles by 42 days in 6.8 times. The structure of the muscle
tissue of the superficial pectoral muscles was found to be disturbed at various stages.

Keywords: enzymes, broiler chickens, growth, weight, muscles, tissues, fibers, morphological composition,
chemical composition
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BeepneHue

BeipauuBanue 6poiinepoB obecreuriBaet 10 36 % moTpeOHOCTe HaceleHust CTpa-
HbI B BBICOKOKaueCTBEHHOM MSICHOM NPOJYKLIMM U COIIPOBOJK/aeTCsl OTHOCUTE/IbHO
MeHBIIMMH YKOHOMUYEeCKHUMHU 3aTpaTaMu, UTo JieJiaeT TOBap BOCTPeOOBaHHBIM Cpeiv
Tpe/iCTaBUTe el pa3HbIX BEPOUCIIOBEAHUM U COLMAIbHO-9KOHOMUYeCKHX c/10eB. Popma
peanr3aryy 1o aHaTOMHUUeCKUM YacTsiM 0COOEHHO aKTyaslbHa B YCTIOBUSIX COBPeMEHHOM
TeH/IeHIMH K poO0TH3aL1H NPEeATIPUSITHH, TaK Kak YIpOILjaeT aBTOMATH3aLHI0 ITPOL{eCCOB
XpaHeHwUsl, MOrpy3Ky U pa3rpy3ku. [103ToMy rocyiapcTBo BblZie/sieT NTULEBOYECKUM
MIPeATIPUATHSM SKOHOMUYECKYIO TIOAJepXKKY [1].

B MsICHOM TITHI[EBO/ICTBE IITMPOKO MCTIOMB3YIOT Kpocchl: «CMeHa 9», «Kob66 500»,
«Pocc 308», «Xabbapz» u ap. DTH KPOCchl 00/1a/1af0T BBICOKUM T'eHeTHUeCKUM TI0TeH-
L[MaJIOM 1 BBICOKOM CKOPOCTBIO POCTA, YBeJTMUEHUEM JJO/IU MBILLL] B TYLLIKaX U CHHKeH-
HBIM CPOKa MX BbIpaiyBanus [2—4]. Ho rpy 5ToM B HEKOTOPBIX TYILIKaX 00HapyKUBalOT
guctpodru v Muonatyu: Oesasi mosioca, AepeBsiHHas TPYAKa, MBIIILI criareTTH [5, 6],
CHIKarolljMe KaueCTBO MpoAyKumu [7, 8].

st yBemueHus MSICHOW MPOJYKTUBHOCTH MTHLIBI Ha MTULIehabprKax MCIOMb3yHOT
NpeOHOTUKH, GUTOOMOTHKH, TPOOMOTHUKY U pa3Hbie KOpMOBLIe 00aBkH [9, 10].

[17151 pacKpBITHS TeHeTUUEeCKOTO TOTeHI[|asIa MTULbI 0COOEHHO Ba)KHO TIOTHOL[EHHOE
MUTaHKe, TaK Kak pacxo/bl Ha KOpM/IeHHe OpoiisiepoB cocTaBsioT okomno 70 % oT 06-
mero obwvema 3arpar [11, 12].

PactuTtenbHble KOpMa COZleprKaTr 3HauUMTe/IbHOe KOJIMYeCTBO LIe/I/IH0/I03bI (K/IeTYaTKH).
Cogepr>kaHue OeTar/iFOKaHOB YBe/TMUMBAET BSI3KOCTh KOPMOB. [103TOMY MCIOb30BaHMe
TaKUX KY/IBTYD KaK sSTUMeHb, OBeC, TIIeHHLIa, OTPyOr CHIKaeT 3¢¢eKTHBHOCTH KOpMITe-
Hust riteLl. [{st 6omee 3¢ heKTUBHOTO pacIiierieHus KIeTUaTK UCTIONb3YI0T (hepMeHT-
Hble 00aBKU. Biarogapst pepmeHTaM ycBoeHHe MUTaHUs (BeIeCTB paCTUTeTHHOTO
TPOMCXOXKAEeHUSI U MUKPO3/IEMEHTOB) B OPraHM3Me >KHUBOTHOT'O MPOUCXOUT He TOMbKO
Ha MOopsiZioK ObIcTpee, HO U 3 deKTHBHee. YueHble COOOITAIOT, UTO: «0e3 UCTI0/b30BaHus
(hepMeHTOCO/EpIKALLMX TPerapaToB OPraHrW3M CKOTa WK MTULIBI B COCTOSTHUM YCBOUTh
Bcero yivib 15...30 % Kopma vim cMecH. Eciti ske B KopMa 100aB/sTE (hepMeHTHBIE Tpe-
rapaThbl UM OMOaKTUBHBIE I00aBKU Ha OCHOBe ()epMEHTOB, TO YCBOEHHE TOBBIIIAeTCs
B CpeJiHeM Ha TpeTb» [12, 13].

B cocTaB KOMOMKOPMOB BXOJSIT OCHOBHbIE KOMITOHEHTHI: TeNTHABl 1 aMUHOKKC-
NI0TBI, 0Opa3yolecs B pe3ysibTraTe THAPOJIM3a, KaTaIM3UPyeMOro MpoTeas3oil, a Takke
KpaxXMaJTUCThIe TI0/IMCaxapyu/ibl, 00pa3yroIecs: B pe3ysibTaTe TUAPOIN3a TTUKO3UIHBIX

THERAPEUTIC CASE OF ANIMAL WELFARE 51



PoduoHos B./I. u 0p. Becruuk PYIH. Cepusi: ArpoHoMust ¥ »kuBoTHOBOACTBO. 2025. T. 20. Ne 1. C. 49-60

CBsI3ell HeKpaxXMa/IMCThIX MOMMCaxapyzioB MOZ eCTBUeM KCHaHasbl. [/Tr0KaHbl, KCU/IaHBbI
1 apaboKcu/aHbl (TIEHTO3bI) CTIOCOOCTBYIOT pPa3pyIIeHUIO KJIETOUHBIX CTEHOK pacTeHHH,
YTO BeZIeT K YBeJIMUEHHIO JOCTYITHOCTH KpaxMmaria, 0e/IkoB ¥ )KUPOB. DTO TaKKe y/IydIlia-
eT TIepeBapUMOCTb HEKPaXMa/IUCThIX MOMHMCaXapU/0OB, TIOBBIIIIaeT 0OMEHHYI0 YHEPTHI0
3epHOBBIX KODMOB, KOMIIEHCUPYeT HeZI0CTaTOK SHJOTeHHbIX (pepMEHTOB Y MOJIOAHSKA
CeJIbCKOXO0351MCTBEHHBIX KUBOTHBIX U MTULIbI, CHU)KAeT BA3KOCTb XMMyCa U YMeHbILIaeT
B/IQ)KHOCTh nomeTa [14].

Kpowme Toro, B [15] yka3eiBaeTcs, uto ripenapar Butactumysn MoxeT ObITb UCTIO/b-
30BaH /JIs TTOBBIIIEHUST )KU3HEeCTTOCOOHOCTH Y TIPOJYKTUBHOCTH TITHLIBI B YC/IOBUSIX
MOCTBAKLMHABHOTO cTpecca. Llenecoobpa3HOCTb ero mpuMeHeHHs TOATBePXKJal0T
BBICOKHE TI0Ka3aTe/Id COXPaHHOCTH TorosioBbst 97,9...98,1 % u Go7bliie MpUpOCTa )KUBOM
MacChl LBITIAT Ha ypoBHe 11,98 r 1o cpaBHEHUIO C KOHTPOJIbHOM TPYTIIOH.

Ienblo uccieoBaHUA CTal0 U3yueHUe AUHAMUKK POCTa )KUBOM MacChl, MOp-
(omMeTpruecKuX Mokasaresiell TyllleK Kypouek, a TakKe XMMHUeCKOr0 COCTaBa MBbIIIIL]
LBIIIST-0poiiiepoB kKpocca «Pocc 308», BhIpalljeHHbIX Ha paljiOHaX C MOBBIIEHHBIM
cofiepkKaHHeM KJIeTuaTKy U fobaBieHreM My/IbTHIH3UMHOTO KOMIT/IeKCa IpoTeassl.

MaTepMaﬂbI n MeToabl nccnepgosaHmna

BoigenenHoe IIpaBurensctBoM P® ¢rHaHCHpoBaHKe pa3BUTUS NITULEBOACTBA
B ®HLI BHUTUII 6p1710 HampaB/eHo B T.U. Ha U3y4yeHHe KOpMyieHHs OpoiisiepoB rpu
BK/IFOUEHUH B UX PALIMOH (hepMeHTaTUBHBIX IIpernapaToB. DKCIlepUMeHTa/lbHble UC-
cnefoBaHus NpoBoAWu B otaesie kopmiienuss BHUTUII u BuBapum CI'L] «3aropckoe
OI1X», a MopdomeTprUecKre U XUMUUYeCKHe TI0Ka3aTe/lyd U3Mepsiiv B JleflapTaMeHTe
BetepuHapHoi MeauuyHbl ATY PY[TH um. [Tatpuca JlymymOsI.

[To paHHBIM JIEHKOBOM M COaBT., MPOAYLIEHTOM (hepMEeHTOB MpoTeas3a U KCuiaHas3a
siBisieTcst wtamm rpuba Penicillium verruculosum PEP. 3ty depmeHTHI clIoCOOCTBY-
10T TOBBILLIEHUIO [TepeBapUMOCTH NTUTATe/IbHBIX Bell|eCTB B KOPMax U Y/Iy4YlLleHUI0 UX
ycBoeHus1. [Ipernaparsl BbITYCKarOTCS B JOPMe MUKPOTrpaHy/IMPOBaHHOTO Moporka [13].

Kak coobujator EropoB u coabr., a Takke OkosiesioBa 1 EHranies, (epMeHTHI,
TIpUMeHsieMble /151 JOTIO/IHEeHHSI pPaljuoHa, SPQeKTUBHO (PyHKLIMOHUPYIOT BO BCEX OT-
Jlenax KMIlleyHrKa NTULbL. biiarogapst 3ToMy OHY paccMaTpUBarOTCS Kak ajabTepHaTHUBa
aHTUOMOTHKAM, CITOCOOCTBYS MOBBIILIEHUIO AKTUBHOCTH TIUII|eBapUTe/TbHBIX (PepMeHTOB
u obecrieunBasi BO3MOKHOCTbD TTOJTyYeHHsI SKOJIOTHUeCKH YHMCTOro 1 6e30macHoro msica.
[TpumeHeHne hepMeHTHBIX J00ABOK MO3BOJISIET CYIeCTBEHHO YIYUIIUTh KaueCTBO
paLYiOHOB, CHU3UTH 3aTpaThl Ha 3aKyNKY KOPMOB, YBEJIMYUTh IIPUPOCT I10TI0JIOBbS U CO-
KpaTUTh pacxo/ipl Ha 00CTy)KMBaHMe U BeZleHre Xo3siicTea [11, 12].

MarepuasioMm /i7isi NCCIeJOBaHUs CITY>KUJTH LIBITUISTa-Opoiinepsl 3apybekHoro Kpocca
«Pocc 308», KOTOpBIX BhIPALLMBA/IA B BUBAPUH /10 42-CyTOYHOTO BO3pacTa B Oarapesix Tvra
P-15. ParmoHs! MsicHBIX GpotinepoB Obutu c6anaHCUPOBAaHBI B COOTBETCTBHUH C HOPMaMU
BHUWTMUII. OnbiTHas rpyrma JONOIHUTENbHO Moyvana My/IbTUIH3UMHbBIA KOMITIEKC.

[Mpu poctwkenus 6poiiepamu 28, 35 1 42 CyT. OCyIIeCTB/IIN YOOii TI0 3 KYPOUKH
Y3 Ka)XJJ0M BO3paCTHOW Tpymmbl. VICXOAHBIM MaTepyasioM CIY>KAIU CyTOUHBIe LbITIISATA.
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[To OKOHYaHKY CPOKa BBIPAILIMBAHUSI OTIPe/IeIs/Tv KUBYH MacCy IITHLIbI, TTPOU3BOAU/IH
ee yboii 1 u3yuany MophoMeTpruecKue roKa3are/iu TYIIeK 110 MeTOJUKe TIPOBeIeHHs
aHATOMHUUECKOM pa3fie/siku TyIIeK .

[Tocne y6osi mTULibl ¥ 06pabOTKM TyIIeK UX B3BeIHBAa/IN U MIOMeIaal B X0JI0-
JWIBHUK Ha 24 41 ipu Temrieparype 0...4 °C. 3aTeM OfHY NOJIOBUHY TYLLIEK Pa3zesisiiy,
OTJensisi KOCTH, MBILILIBIL, )KUP U Ipyrye TKaHU, BK/ItoUYas KoKy C OCTaTKaMH >KUpa,
a Takke ()parMeHThI JIETKUX U T0UeK, U TIOBTOPHO B3BeIIMBa/Id. [pyTryro TOIOBUHY
OTTIPABJIS/IM Ha aHa/IM3 B XUMHKO-baKkTeproiornyeckyo aboparoputo OCTaHKUHCKOTO
MSICOKOMOUMHATa, T/l B MBIILIIAX TOJIEHHU U TPYAHBIX OTNPeIe/s/TA COfIepPyKaHue BJaru?,
6enka’ u >kupa“.

Mukpo6rosioruueckie UCCIe0BaHMs MsiCa MPOBOAW/IN COTVIACHO yCTaHOB/IEHHBIM
MeTO/MKaM MUKPOOHO/IOrHueckoro KOHTposIst 6e301macHOCTH MHUILeBO MpoAyKUyu. [Ipu
GaKTeprOoIOrueCcKOM aHaIM3e orpe/iesisiyii 001ijee KoMuueCTBO Me30(pHIbHBIX a9POOHBIX
1 (aKy/IbTaTUBHO-aHa3pOOHBIX MUKpooprann3MoB (KMA®AHM)S®, GaKTepyuu rpyIib]
kuieuHot nasouku (BIKII, komadopmei)®, Staphylococcus aureus’, 6akrepun poga
Proteu®, cynbhuTpeayLMpyrolie KI0CTpUAUK®, a Takxke Bo30yautesneit Salmonella spp'°,
u Listeria monocytogenes™.

Marepuasnom Jijisi TUCTOJIOTMYeCKHUX UCC/Ie/I0BaHUM CTyKUIU TIOBEPXHOCTHBIE IPy/-
HbIe MBILIIBI ¥ MBIILEI rofieHd. OT6op npob ¥ momydyeHre THCTOIOTUYeCKUX CPe30B
OCYIL{eCTB/ISUIUCh B COOTBETCTBUY C METOMUeCKMMH PeKOMeH/IaLjsIMU T10 T0/[TOTOBKe
Ouosiornueckrx 0OpasLoB /ISl TUCTOMIOTHYeCKUX MCC/IeloBaHui 2. ['ucTonornueckue
Cpe3bl TOJIIMHOM 5...8 MKM OKpallliBaIi reMaTOKCU/IMHOM M 303UHOM. JTOT METO]
WCIT0/Tb30BaJU [I/1s1 BBISBIEHUs] AUCTPOGdU Y MUOTIATUN B MBIIIITAX.

Buronoruueckyto 1ieHHOCTh Msica OpoiiiepoB U3yJaau B COOTBETCTBUU C PeKOMEeH-
JarysMu 2,

st cratrcTrueckold 06paboTKU JaHHBIX MIPUMEHSUIN ITPOrpaMMHOe obecriedeHre
JMP Trial Bepcun 14.1.0. /JoCTOBepHOCTb pa3/Muuii OLIeHMBaach C UCI0/b30BaHUEM
t-kpurtepusi CTbroJieHTa.

" MeToavka NpoBeAEHNST aHAaTOMUYECKOW pa3fenku TyLLIEK, OPraHONENTUHECKOW OLEHKN Ka4ecTBa MsAca U AnL
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[Mocag, 2013. 35 c.
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PesynbraTtbl uccnepgoBaHusa U o6CcyXxaeHune

B xope skcrieprmenTa yzanock coxpanutsk 100 % noronoBest Kypouek. 3aTparbl
KopmMa Ha 1 Kr mpupocTa >XMBOW Macchkl cocTtaBuau 11,55 kr. JKuBasi macca no/i-
BeprHyThIX YOOI Kypouek K 42-CyTOUHOMY BO3PacCTy COCTaBU/a Y KOHTPOJIbHOM
rpynnsl 2432 + 38,3 1, onbITHBIX — 2556 + 28,5 1, macca Tywek — 1778 + 20,7
u 1870 22,6 r COOTBETCTBEHHO.

Mopdaonozuueckuli cocmas myuwiek. [lnHamuka Mop(omMeTprUueCKrX rokasaresnei
(puc. 1): B mepuog c 1 no 28 feHb CpeHeCYyTOUHBI TPUPOCT )KUBOM MacChl Kyp B KOH-
TPOJILHOM TpyTrie coctaBun 44,13 1, B TO BpeMsi Kak B OIBbITHOM rpyrire oH gocTtur 48,85 1.
B nocnenyromme nepuoael, ¢ 29 no 35 geHb, npupocTthl coctaBwm 81,43 u 81,71 1
COOTBETCTBEHHO, a ¢ 36 1o 42 geHbp — 83,43 1 82,00 r. 3a BeChb nepuoy, BbIpALUBaHU
Cpe/IHeCYTOUYHBIM MPUPOCT Macchl coctaBua 57,90 T B KOHTpoJbHOU rpytre 1 60,86 r
B OINBITHOW. YBe/IMUeHHe KUBOM MaccChl 42-HeBHBIX Kyp 10 CPaBHEHUIO C CYyTOYHbI-
MU 0cobsimu coctaBuiio 56,90 pa3a B KOHTPOJIbHOU rpyrrie U 59,85 pasa B OIMBITHOIA.
Y00HBIN BBIXO[ LBITUISAT B Bo3pacTte 42 gHeli coctaBui 73,05 % B KOHTPOILHOM IpyTITe
1 73,16 % B OIBLITHOM.

Puc. 1. [lnHammka pocTa >KMBOW MaccChbl, Macchbl TyLIeK 1 MOPdOIOrM4YecKmnin coctTaB

VcTovHmK: BbinonHeHo B.[1. PoamoHoBbIM, [1.B. HukutyeHko, E.O. Pbicuoson, [1B. CHo30M,
N.[. Boronto60BbIM.

IToHnMmaHKe MexaHHU3MOB, PErynnupyroumx MBIIIEUHBIM POCT IITULIBL, UMEET OrPOMHOE
3HdueHue B OLIeHKe KpocCcCa. Be/:u; yBe/IMUeHKe KO/IMYeCTBa HapdCTaHMs MBIIIIL B TYIIKEe
IMMOKA3bIBAET IOBLILIEHHE €€ KAUeCTBa IMYyTEM HAKOIVIEHWA MO/THOLIEHHOT'O Oesika U He-
3dMeHHUMbIX dMHWHOKHC/IOT.
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OpHol 13 OCHOBHBIX 3a/]ad MSICHOTO TITUIEBO/ICTBA SIBJISIETCSI CeJIeKI[UST TITULIBI
C LieJIbI0 YBeJIMUEeHUsT CKOPOCTU POCTa U HapallluBaHHWsl MBILLIEYHOU MacChl, IPU 3TOM
obecrieurBasi COXpaHeHHe BBICOKOTO KauecTBa Msica.

dopMrpoBaHHUe MBILIEUHBIX BOJIOKOH HaUKMHAeTCs [0 BbLTYTIIeHHs LibiTuieHKa [16],
a X TMOCJIeIYOIUNA POCT MTPOUCXOAWT 3a CUeT YBeJMUeHus JMaMeTpa, CBS3aHHOTO C 00-
pa3oBaHKEM HOBBIX MUO(GHUOPHIII, a TAaKXKe Y/TMHEHUSI MBIIIIEUHOTO BOJIOKHA 3a CUET
dhopmupoBaHus HOBLIX capkoMepoB [17]. Takum obpa3oM, yBe/ueHNe MbIIIeUHOU
Macchl 00yC/IOB/IEHO KOJIMUECTBOM MBIIIIEUHBIX BOJIOKOH U WX rUnepTpoduei. luHaMUKa
pOCTa pa3/MYHbIX MOPGOIOrHUeCKUX YacTel TyIleK B 00erX IPyIax JeMOHCTPUPYET
TperMYyI1LleCTBEHHbBIMA POCT MBILLIEUHOW TKAHU TI0 CPaBHEHUIO C APYTUMU TUTIAaMU TKaHeu.

o 28-cyTouHoro Bo3pacTa y KypoueK KOHTPOJILHOM TPYIITbI MacCa MBIIIIL] ZI0CTUT/IA
567 1, X OTHOCHTe/IbHast Macca coctaBuna 63,07 %, macca Kocteit — 206 T unm 22,91 %.
K 42-my gHro macca mbiiing yBenmumaack 10 1169 r, cocraBus 65,73 %, uto Ha 10,51 %
Gosiblile 10 CpaBHEHHIO C ITOKa3aTe/IsiMU Ha 28-i1 1eHb. Macca KocTel K 42-M CyTKaM
cocraBuia 298 r (16,76 %), uto Ha 16,55 % meHbIlIe 110 CPaBHEHUIO C TT0Ka3aTeIsiMu
Ha 28-i1 ieHb.

B onbiTHO# rpytimie K 28 cyTkaM Macca MbIiif coctaBuia 617 r, um 63,48 %, macca
kKocTeli — 221 1, umu 22,74 %. K 42-my gHI0 Macca Ml gocruraa 1235 r (66,04 %),
yto Ha 10,82 % Gosbliie M0 cpaBHEHUIO C TIOKa3aTe/isiMu Ha 28-1 neHb. Macca kocrei
coctaBuna 311 r (16,63 %), uto Ha 16,68 % MeHbllie 110 CPABHEHUIO C TIOKa3aTe/IsIMU
Ha 28-11 1eHb.

B cpaBHeHWH € CyTOYHBIMH LBITIIATaMU, K 42-M CyTKaM Macca MbILL] B KOHTPO/Ib-
HOM rpyrre yBenuuunach B 127,76 pasa, kocreid — B 53,99 pasa. B onbiTHOI rpyme
MPUPOCT MBILLIEYHOU Macchl coctaBua 134,97 pasa, kocteld — 56,34 paza. CpenHecy-
TOYHBIM TIPUPOCT MBIIIEYHOM MaccChl 38 BeCh MepUO/, BbIpalliiBaHUsl COCTaBua 27,83 ©
B KOHTPOJIbHOM rpyrtre u 29,40 T B onmbITHOW. [17151 KOCTel cpelHeCYTOUHBIN TTPUPOCT
coctraBuna 7,10 u 7,41 r cOOTBETCTBEHHO.

B 1 rpynne Kypouek B 28-CyTOYHOM BO3pacTe COOTHOLLEHHEe MBILIL] U KOCTel
paBHsIO0CH 2,75:1 u 42 cyTtok — 3,92:1; B 2 rpynine — 2,79...3,97 COOTBeTCTBEHHO.
JKupoBbIe OT/IOKeHHS B TYLLKe SIB/ISIIOTCS BaXKHBIM KaueCTBEHHBIM T10Ka3aTe/ieM MsiC-
HOM MPO/IYKTUBHOCTH KUBOTHBIX. CHHTE3 Oeslka M >KMpa B MBIIIIEYHOW TKaHW UTPaeT
KJ/IFOUEBYHO POJib B OL|eHKEe MSICHOM TTPOAYKTUBHOCTH. KD MOXKET OTK/IaJbIBaThbCs Kak
B MTOIKO>XKHOM YKUPOBOU K/leTyaTKe, Tak U B COe/JUHUATETLHOW TKaHU MEX/Ty MBIIIaMU
Y MBIIIEUYHBIMU BOJIOKHAMH. AHa/IM3 U3MEHeHW MacChl CheJOOHBIX U HeCheJ0OHBIX
yacTel TYLIM UrPaeT K/IKOUEBYIO POJib B OLleHKEe NPOJyKTUBHOCTH.

C 6uo0ruuecKor TOUKH 3peHUsT ITUUUH >KUP MPEBOCXOAUT XKUPBI APYTHUX CeJTb-
CKOXO3SIMCTBEHHBIX )KUBOTHBIX, TaK Kak OH O0OTaT BOZI0PaCTBOPUMBIMI He3aMeHUMBIMU
JKUPHBIMU KHUCJIOTaMU U COZeP>KUT BUTaMUHbI A, D 1 E.

[Tpu BeLTYTI/IEHNH TBITUIEHKA B MBIIITAX CO/IEPKUTCS UCKTFOUMTETbHO CTPYKTYPHBIN
»kup. C BO3pacTOM MTHIIbl HAUMHAET OTK/IaZIbIBaThCsl pe3epPBHbBIN KU, POPMUPYIOLLUH
TaK Ha3bIBaeMOe «KHUPOBOE JIef10», KOTOPOe UTPaeT BaKHYIO PO/b B TPO(HKe U SHep-
roobecrieueHUy OpraHy3Ma, o0ecrieurBasi ero Kak MexaHUn4ueCKOU, Tak U XUMHUe CKOU
SHeprue.
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[laHHbIe ycciie[0BaHKi MOKa3bIBalOT, UTO B 28-CyTOUHOM BO3pacTe TYIIKU KypouyeK
KOHTDPOJILHOM rpyrire coaepxkar »kupa 15 r (1,67 %), onbitHOM — 1,54 %, B 42 cyT. —
56T (3,17 %) u 59 1 (3,16 %) cooTBeTCTBeHHO. boJsiee MOIOBHHBI KAPA MPUXOJATCS
Ha abZOMUHAJTBHBIN JKHUP.

[pyruie TKaHH (K0XKa C OCTaTKaMH >KHPa, OCTaTKK MOUeK U JIeTKKX) B TyLIKax 1 rpym-
bl 28...42 cyTouHoro Bo3pacta konebanock B ripeenax 111...255r (12,35...14,37 %),
2 rpymibl — 119...265 1 (12,24...14,17 %).

AHaTOMHUeCKY0 pas/ie/Ky TyLleK KypoueK ITPOBOZW/IN TOJIBKO Ha OMBITHOW TPYIIIIe,
MOCKOJIbKY JJaHHbIE O MacCe aHaTOMUYeCKMX YacTeil B KOHTPOJIbHOM IPyTIe OKa3alinuch
He/l0CTOBePHBIMH.

W3 puc. 2 BuAHO, 4TO HAUOOBIINIA BBIXO/ B TYIIKAaX OpO/iepOB BCeX BO3PACTHBIX
IpyMIT IPUXOAUTCA Ha TPYAKY. B Bo3pacTe 28 cyT. ee oTHOCUTe/IbHAsl Macca COCTaBJIsI-
et 35,19 %, a B 42 cyT. — 36,39 %, uTO TIpezicTaB/sgeT coboli yBenmuenue Ha 1,20 %.
Macca kapkaca coctasiisiet 20,47 % B 28 cyT. 1 20,73 % B 42 CyT., 4TO yBe/IMuMBaeTCs
Ha 0,26 %. B To >ke BpeMsi OTHOCUTe/IbHAsi Macca OCTa/IbHbIX aHaTOMHYeCKUX YacTel
yMeHbInaeTcst: 6eapo — c 17,49 no 16,81 % (cHwkenue Ha 0,68 %); ronens —c 14,51
10 13,79 % (cHmwkenue Ha 0,72 %); kpsiio— ¢ 11,42 10 10,34 % (cHmwxenue Ha 1,08 %).
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B Macca 4acTu TyLWKK Ha 28 aeHb Macca yacTv Tywku Ha 35 aeHb B Macca 4acTu TyLWKK Ha 42 aeHb

Puc. 2. BospacTHas AMHaMMUKa U3MEHEHWSI MacChl YacTel TyLLIEK, MOyYeHHbIX NPY aHaTOMUYECKO
pasfesnke Kypodek-6poinepoB onbITHOM Fpynmbl (C UCMOb30BaHMEM B PaLIMOHe KOPMOBOM
no6asku AIPOIMPOT)

HeToyHmk: BbinonHeHo B.[. PognoHoBbiMm, [.B. HukutyeHko, E.O. PoicuoBon, [1B. CHo30M,
.[. Boronto60BbIM.

Xumuueckuli cocmag mbiwy. ViccneoBaHust 1oKasasy, UTO XUMUUeCKYe TToKa3aTes
KOHTPOJILHOM Y OTBLITHOM TPYIII Kyp OAHOTO BO3pacTa He UMe/T CTaTUCTUUeCKU 3HaUM-
MBIX pa3/inumii, MO3TOMY TIPUBOJSTCS JaHHBIE TOJILKO TI0 OTIBLITHOM TPyTIre Ha puc. 3.
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Puc. 3. XMn4yecKkmnii cocTaB rpyAHbIX MbilLL ¥ MbILLL, FOSeHN

YcToyHmk: BbinonHeHo B.[. PogmoHoBbiM, [.B. HukmtyeHko, E.O. Pbicuoon, [MB. CHO30M,
N.[. Boronto6oBbIM.

B noBepxHOCTHBIX PY/IHBIX MBIIILIAX CYTOUHBIX LBITUIAT COZepyKaHue BOZbI COCTaB-
nsino 81,43 %, a B MbIax rosneHyd — 81,32 %. K 42-m cyTkaM ypoBeHb BOJbI CHU3UIICS
0 75,30 % B rpyHbIX MbILILAX U 10 74,84 % B MbILLLIaX I'OJIeHU, YTO 03HAYAET YMEHb-
meHue Ha 8,06 % 3a BeCh mepuo/] BbIpall[BaHUSI.

UTo KacaeTcs cofepykaHus )XUpa, TO OHO BO3POC/IO0 B FPyZAHbIX Mbimnax ¢ 0,55
1o 1,89 %, a B mbimmiax ronenyd — ¢ 0,60 10 2,46 %. CozpeprkaHue 6eka yBeTMUHIOChH
¢ 17,02 no 22,10 % B rpygHbIx Melax 1 ¢ 16,90 1o 21,64 % B MbILIL[axX TOJEHU.

T'ucmonoeuueckue uccaedosaHusi. [TocTaMOPHOHANMBHBIN POCT MBIIIIL] TPOZO/KAET
pacTu cpasy Moc/ie BbUIyIUIeHHS LiblIJIeHKa. Ec/M y cyTouHOro LiblrieHKa JuaMeTp Mbl-
IIeUYHBbIX BOJIOKOH TTIOBEPXHOCTHOU I'PYZIHOM MBIl cocTanysieT 8,05 MK, To y 28-cy-
TOUHBIX — 28,68 MKM, T.e. eXXeCyTOUHbIN MPUPOCT AuamMeTpa BOJIOKOH paBHsiics 1,021
MKM; Jjanee oT 28 cyT. o 35 CyT. e)KeCyTOYHbIM NPHUPOCT MOBbICKIICA — 1,76 MKM, UTO
B CyMMe 3a 7 CyT. cocTtaBuio 12,32 MKM; K 42 CyT. eXXeCyTOUHbIM NPUPOCT CHU3UJICS
10 0,9 MKM, uTO B CyMMe cOCTaBU/IO 6,3 MKM, a B 0011[eM 3a BeCh Mepro/] BbIPAILUBAHUS
JiiaMeTp MBIILIeYHbIX BOJIOKOH YBeIUUU/ICS 10 55,62 MKM, WIH 10 CPaBHEHUIO CyTOU-
HBIMHU Kypoukamu — B 6,91 pasa.

MpIis! JoMallHel NTULB] B OT/IMYMe OT TaKOBBIX Y MJIEKOITUTAOLUX KUBOTHBIX
Pa3BUThI HepaBHOMePHO. MakKCHManbHO OHU Pa3BUThI Ha TPYAHOM OTZeJe U Ta30BbIX
KOHeUHOCTsX. ITo HalllMM JaHHBIM OHM COCTaBJISIIOT OKOJIO 65 % >KUBOM MacChl BCeX
CKeJIETHBIX MBILIILI.

Kypouku kpocca «CMeHa 9» Mpu KJIeTOYHOU TEXHOJIOTUX BbIpalliuBaHus K 42-Cy-
TOUHOMY BO3PACTy JOCTUTAIOT HECKOIBKO O0sIbIlie KMBOW Macchl, ueM Kpocc «Pocc 308»
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2573 r npoTtuB 2556 1, Maccy tymiek — 1897 r npotus 1870 1, HO AUCTPOdUIL MbIITIEUHON
TKaHU y Kpocca «CMeHa 9» BcTpeuaetcsi pexke [18, 19].

Mo manubM [16], IpY MHTEHCHBHOM TEXHOJIOTUH BhIpall[UBaHUs OpPOIIepoB Kpocca
«Pocc 308» 10 42-cyTOUHOTO BO3pacTa Y HEKOTOPBIX 0C00eli B TTIOBEPXHOCTHOM TPYAHOM
MBILLL[bI BBISIB/IEHBI YTOJIIIEHHMS] SHJOMH3US U HAKOTI/IEHUS] ME)KBOJIOKOHHOM JKUAKOCTH
C BaKyoJ/IM3aLyel MbIIIeYHbIX BOJIOKOH.

Amnanus, mpoBefieHHBI CaHTOCOM U COABT., a Takke bapOyTom, 1okasaii, 4to ua-
CTOTa BO3HWKHOBEHHSI MUOTIAaTHI TPYAHBIX MBILLIL] (epeBsiHHast TPYAKa, Oesibie TI0/I0CH
Y MBIIILIbI CMIAareTTH) YBeJIWYWIach B pa3HbIX KomrnaHusix ot 10 g0 70 %, HaHOCS 5KOHO-
MUYeCKHi yiiiep0, J0CTUTaroLUii COTeH MU/I/TMAp/0B [J0/1IapOB. ABTOPBI OTMEUAIOT, UTO
TIOBBIIIIEHHE CKOPOCTHU POCTA M yBeTMUeHUsI BbIX0/a TPYAHOTO Msica y ObICTPOPaCTYIINX
JIVHWY NTUL| CBA3aHO C pa3BUTHEM yKa3aHHBIX MbILIEYHbIX [1aTo10rui. [1py MuonaTusx
HaO/TIOAIOTCS [lereHeparys U pereHepalisi MbIIIeYHbIX BOJIOKOH, (rbpo3, pparmen-
Talys, HeKpo3 U UHQUIbTpaLMs Mopa)KeHHbIX y4acTKOB. Takxe mojuepKuBaeTcs,
YTO TIpU TiepepaboTKe Msica, TOPa)KeHHOTO MUOTIAaTUSIMU, CHI)KAIOTCSI KaueCTBeHHbIe
XapaKTepUCTHKY MPOAYKTa, OHAKO 3TO He 00s13aTe/IbHO MPUBOJUT K HApPYIIEHHIO ero
nuieBoi 6e3omacHocTH [5, 6].

B HaieMm orbiTe y 28-CcyTOUHBIX KypOUeK BblsIBlIeHa AUCTPOGUS TOBEPXHOCTHBIX
TPYAHBIX MBILILAX B BUZIe pacILIMpeHue JuamMeTpa SHI0MU3Us U IePUMHU3US C HAKOTI/IeHUeM
TKaHeBOM >KUIKOCTH ¥ 06pa3oBaHIeM pa3HOro o6bema BaKyoJieil B MbIILIEYHBIX BOJIOKHAX
¢ UHQUIbTpPaLel UMMYHOKOMIIETEHTHBIMU K/IeTKaMU (JIeMKOLIMTaMH, (haroLydtamMu).
K 42 cyTkam nporiecc ycyry06sieTcsi, 4aCTh MBIILIEYHBIX BOJIOKOH OKDPYTJISIeTCS], Pa3BHBa-
eTcs pubpo3, ux dparmeHTaius v Hekpo3 (puc. 4). HekoTopbie Bo/IOKHa paccachiBaroT-
Cs1, 3aMelLL{al0TCs JKUPOBOM TKaHbIO ¥ POCTOM PBIXJION KOJ/UITareHOBOU COeJMHUTE/IbHOU
TKaHbt0. [IponcxoquT NoBbIlIeHHne UHPUIBTPALM UIMMYHHOKOMITETEHTHBIMH K/I€TKaMHU.
O1u Mopdosoruueckye NMprU3HaKW XapaKTepHbI [/ MUOTIaTHH — Oerast Tosioca.

Puc. 4. MuonaTtuns — 6enas nonoca B NOBEPXHOCTHOW MPYAHON MbllLe, NeTyx 42-CyT.:
T — OKpYrneHue MblleYHbIX BOMIOKOH; 2 — (G1OPO3 MbllLEYHbIX BOMTOKOH; 3 — XXMPOBas TKaHb;
4 — pbIxnas coeAnHUTEeNIbHAaA TKaHb
VcToyHmk: BbinonHeHo B.[. PogmoHoBbiM, [1.B. HukutueHko, E.O. Pbicuoson, [MB. CHo30M,
N.0. Boronto6oBbIM.
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515t ipeiyTipeXxieHrsi BOSHUKHOBeHUsI Myoriatiii CaHTOC U COaBT., a Takke bapOyT
peKOMeH/[yIOT TIpOBeZieHHe [JOTIOTHUTE/IbHBIX TeHeTUUeCKUX MCC/IeJOBaHUM, HarpaB-
JIEHHBIX Ha BbIBe/leHe MeHee BOCTIPUMMUMBBIX TITUL, @ TAK)KE YIydlleHre KOPMIeHUsI
Y TeXHOJIOrMUecKux (hakTopoB cofep>kaHus [5, 6].

3ak/itoyeHue

YcTaHOBUH, UTO K 42 CyT. KypPOUKHA KOHTPOJIBHOMW TPYIINbI JOCTUTAIOT >KUBOU
Macchl 2432 + 38,3 1, onbiTHON — 2556 + 28,5 1, iput (p < 0,05) ¢ pa3uuiieit 124 1, wiu
6onbiie Ha 4,85 %, maccy Tymek — 1778 u 1870 r, Ha 4,20 % (p <0,05). B Tymikax
Kypouek B 28...42 CyT., IO OTHOIIIEHHUIO K [PYTUM aHaTOMUUeCKUM YacTsM OoJibIie
BCEro COCTaB/sieT rpyAHas yactb — 35,19...36,39 %, yBenuueHue KOTOPO# C BO3PacTOM
coctaBwio 1,20 %, B TO BpeMsi Kak OTHOCHTe/IbHAsi Macca OeZipeHHOM YaCTH YMeHbIIIH-
sack Ha 0,68 %, ronenn — Ha 0,72 %. B TeueHure neproja C OZHOTO JHA O KOHLa 42-10
[THSI BBIPAII[MBAHUS CO/lep>KaHHe Oeslka B TPY/IHBIX MbIIIIAX yBeTHUrBaeTcs ¢ 17,02
1o 22,10 %, copeprkanue >xupa— c 0,55 10 1,89 %, nipu 3TOM Hab/MIOAAETCS CHIKEHNEe
coZiep>kaHus Biary Ha 6,15 %. K KoHIy neprozia OTKOpMa AraMeTp MBILIEUHbIX BOIO-
KOH MOBEPXHOCTHBIX TPYAHBIX MBILIL L[BITISAT OMbITHOW Ipynmnbl Aoctyraet 60,01 MkM,
uTO B 6,8 pa3a Oosblile IO CPABHEHUIO C CYTOUHBIMU TT0KA3aTe/IsIMH; CPeIHe Cy TOUHbIIN
MpUpOCT cocTasiseT 1,318 Mkm.

Y HEKOTOPBIX Kyp W3 KOHTPOJLHOM U 3KCTIepUMEHTAa/IbHOMN TPy B YC/IOBUSAX WH-
TEeHCUBHOM MPOMBILIEHHOM TEXHO/IOTHU BhIPAIIUBaHUs, XapaKTepPU3YHOLLMUXCST CTPECCOM
Y TUTIOKWHe3el, BbISIB/IeHbl HapyIlleHUsI CTPYKTYPHOM OpraHr3aliiy MBIITIeYHOW TKaHMU.
OTU HapylleHWs BK/TFOYAIOT HaKOT/IeHWe TKaHeBOM XKUKOCTH, BaKyOJIbHYI0 JUCTPOGUIO,
(parMeHTAaLMIO0 MBIIIEYHbIX BOJIOKOH U LIEeHKEPOBCKHUI HEKPO3.
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AnHoranus. [Tospo6HO onMcaHa NoAroTOBKa paHeBOi OBEPXHOCTH K TPUMEHEHHIO MeTO/A JIOKa/IbHOTO
orpuiarensHoro Aasnenust (JIOL). TIpescraBneHsl 0COOEHHOCTH KperieHus TI0BS3KH B 3aBUCUMOCTH OT aHa-
TOMHUECKOH JI0Ka/M3alyy paHsel. [IprBe/ieHbl CDOKU 3&)KUB/IEHHS PaH B 9KCIIePUMEHTaIbHON 1 KOHTPOJIbHOM
(c IpUMeHeHNeM aHTHCENTUYeCKUX U aHTHOaKTepHUabHBIX TIpeariapaTtoB) IPYIINax, a TAK)Ke pe3ysibTarhl L{U-
Tomopdostornyeckux u 6akTepranbHBIX UCC/Ief0BaHUH. BhisiBieHa Hanbomnee 6raronpusTHas dasa paHeBOTo
Tiporiecca A/ npumMeHenus metoza JIO/I. Habntoganock yckopeHue hopMHAPOBaHUS TPaHy/IALMOHHON TKaH!
Y 3TUTe/N3alK PaHeBOH 1oBepXHOCTH. CpeiHsst CKOPOCTb 3a)KMBJIEHHS paH IPU UCTosb3oBanuu JIO 6bl1a
Ha 30...40 % BbllIle 110 CPaBHEHHIO C JIeYeHHeM aHTHUCENTHUeCKUMU ¥ aHTHOaKTepHa bHbIMU NperaparaMu.
BbIsiB/IeHBI TPEMMYILIECTBA 1 HEJJOCTaTKK B MpuMeHeHUH JIO/] B KTMHUUECKOH MpaKTHKe.
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Advantages and disadvantages of negative pressure wound
therapy in equine wound treatment

Anastasiya A. Skvortsova' ‘z, Ekaterina A. Pavlovskaya' ',
Vladimir N. Obolenskiy*?

"Moscow State Academy of Veterinary Medicine and Biotechnology — MVA named after
K.I. Skryabin, Moscow, Russian Federation
2City Clinical Hospital named after V.P. Demihov, Moscow, Russian Federation
3Pirogov Russian National Research Medical University, Moscow, Russian Federation
D anastasiaeqvet@gmail.com

Abstract. The method of wound surface preparation for application of local negative pressure (LNP) is
described in detail. The features of dressing attachment depending on the anatomical localization of the wound
are presented. The duration of wound healing in the experimental and control (with application of antiseptic and
antibacterial preparations) groups, as well as the results of cytomorphological and bacterial studies are given.
The most favorable phase of the wound process for application of the LNP method is revealed. Acceleration of
granulation tissue formation and epithelialization of the wound surface is observed. The average rate of wound
healing with LNP was 30...40% higher compared to treatment with antiseptic and antibacterial preparations.
The advantages and disadvantages of LNP application in clinical practice are revealed.

Keywords: vacuum therapy, local negative pressure, wound process, horses, wound healing, postoperative
wounds, chronic wounds
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BeeneHue

JleueHue paH y JioIIa/ieil 0cTaeTcsi OAHOM U3 K/IF0UeBbIX 3a/lau BeTepUHApHOI MeJu-
L[UHBI, 0COOEHHO B C/TyJasix CJIOXKHBIX TTOBPEXKAEHHM, COMPOBOXK/AIOIINXCS MH(eKLe
Y 3aMe/iyieHHOM pereHeparueit [1-4].

TpafuLIOHHbIE METO/Ibl, TAKKe KaK UCI0/Ib30BaHUEe aHTUCENTUKOB U TIePEBSI30UHbIX
MaTepuasioB, 4aCTo He 0becrieurBaroT HeoOX0IMMOM CKOPOCTH U KaueCTBa 3aKUBJIeHNS,
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0COOeHHO B C/Ty4Yasix, OCJIOKHEeHHBIX MH(eKLMel UK TP [JTUTeTbHO He3a)KUBaKOIIUX
paHax [2-5].

[TprmeHeHMe PU3UKO-XUMHUUECKUX METOZIOB BO3/|€MCTBUS HA PAHEBYIO TOBEPXHOCTh
XapaKTepu3yeTcsi 0OIIMPHOM KCTOPUYeCKOW PeTPOCTIeKTHUBOM, Mpe/jilieCTBYOLIeH pa3Bu-
THIO aHTHOAKTepraIbHOM Tepanuy. TpaauLIOHHBIN TepareBTHUeCKHi apCeHasl BKIFoUas
MeTO/bl TEPMUUECKOT0 BO3/leHCTBUS, (POTOTepanuy U KpHoariMkanuyi. B coBpemeHHOM
XUPYPruuecKou MpakTUKe JieueHusl THOMHO-HEKPOTHUeCKUX MPOLeCCOB aKTUBHO MPHU-
MEHSIIOTCS] BBICOKOTEXHOJIOTUUHbIe (hr3uuecKre MeTo/[bl, TaK/e KaK J1la3epHas Teparus,
yABTPa3ByKOBOE BO3/elCTBUE, KPUOXUPYPruyecKre MeTOAUKH, TUAPOXUPYPrudecKuil
nebpuaMeHT U BakyyM-Tepanus [2—4, 6-13]. B cBs3u ¢ 3TUM B TIOC/IeJHUE TO/IbI aKTUB-
HO pa3BUBAIOTCSI HOBbIE TEXHOJIOTMM U MaTepuaJibl, HarpaBieHHbIe Ha ONTUMHU3ALUI0
pereHepaLy TKaHell M COKpallleHre BpeMeHH 3aKUBJ/IeHUs, a TaKKe MPO(PUIaKTUKY
BEpPOSITHBIX OCJIOKHEHUM.

OfHUM U3 TaKUX UHHOBALIMOHHBIX METO/OB SIB/ISIETCSI Tepanus JIOKaIbHbIM OTpH-
tarebHBIM ZlaBneHreM (JIO/I, negative pressure wound therapy, NPWT) [6-19]. 3tot
MeTOZ, OCHOBaH Ha CO3[JaHUM KOHTPOIMPYEeMOro OTPUL{aTe/IbHOTO AaB/eHus B 0061acTu
paHbl, YTO CIIOCOOCTBYeT y/a/eHUI0 SKCCYAaTa, YMeHbIIEHHIO 0TeKa M CTUMYJISILIUN KPO-
BooOpateHusi. MexanusMm fAeiicteust JIO/] 3ak/ouaeTcsi B yiydllieHUM MUKPOLIMPKY/ISLIAH
Y aKTUBAL[MH KJIeTOUHBIX TIPOLIECCOB, CIIOCOOCTBYIOLIUX YCKOPEHHOMY 3a’KHUB/IEHUIO
Y CHIDKEHUIO pYCKa UH(EeKIL[MOHHBIX 0C/I0)KHEHUH.

YnyuiieHre MUKPOLIMPKY/ISLIMYA M aKTUBALIMS KJIETOUHBIX MPOLIECCOB UHULIMAPYET
psiJ, CTIOKHBIX OMOXUMHUUECKUX PeaKLvii:

1) pezyasiyuto uHmepcmuyuanabHO20 2udpocmamuyecko2o dasneHus. JIO/ cro-
COOCTByeT CHWKeHUIO MHTePCTULMAIBHOTO /1aB/IeHHs], UTO TIPUBOAUT K YMEHbILIEeHUIO
OTeKa IyTeM yCcuieHus TuM(poipeHaka U akTUBU3aL[MK MPOLIeCCOB B COCYZlax MUKPO-
LMPKY/ATOPHOTO pycsia. OToT 3¢ddeKT ynyuiiiaer nepdy3uro TKaHeid, o0ecrieurnBas 6osee
OTepaTHUBHYIO JOCTaBKY KUCI0POAA ¥ HYTPUEHTOB K 30He MOBPEK/eHMS;

2) yodaneHue u3bbimouHo20 3Kkccyoama. OTpuLiaTenbHOe /aBieHre obecrieurBaeT
aKTUBHOE yZlaZieHue PaHeBOr0 9KCCy/aTa, CoZiep Kalliero MpoAyKThl KJIETOYHOrO pacriaza,
MAaTPHUKCHbIE MeTa/UIOTIPOTeHHAa3bl U TTPOBOCTIA/IUTe/IbHBIE IUTOKUHBL. JTO CIIOCO0-
CTBYeT CHI)KEHUIO BOCMA/IUTETbHOM peakluy U CO3/,aeT ONTHUMaJIbHbIE YCI0BUS JJ1
niposvdeparyy U Murpanuu ¢pubpobnacto. BesecTBYe 3THX MPOLIECCOB CHIKAETCS
BEPOSITHOCTb BO3HWKHOBEHUS OCTTPaBMaTUUeCKUX OCTIOKHEHUH, TAKMX KaK CepoMa;

3) nooddepoicaHue onMuUMaabHO20 YpOBHs enadxcHocmu. ['epMeTr3aliyis paHeBOU
MOBepxXHOCTH 0becreuriBaeT COXpaHeHHe B/IaXKHOW Cpe/ibl, KPUTHUEeCKU Ba)KHOU IS
3¢ dexTrBHON nUTeM3any. BiaykHasi cpefia criocoOCTByeT akTUBaLMU (aKTOPOB
pOCTa, TaKUX Kak anuepManbHbii pakrop pocra (EGF) u dakrop pocra ¢pubpobia-
croB (FGF), ctumynupytoimx nponudepaiyo 1 MUTPALUI0 KepaTUHOLIUTOB;

4) cmumyasyuro aHauozeHe3a u Heosackyaspusayuu. JIO[ vHAyLMpPYeT SKCIpec-
CHI0 NIPOAHIMOreHHbIX (PaKTOPOB, BK/ItOUasi pakrop pocra sHAoTenus cocyzos (VEGF)
Y @QHTMOTO3THH-2. DTO NMPUBOAUT K (POPMHUPOBAHUIO HOBBIX KalW/ISIPOB U YYYLLIEHUIO
MUKDPOLIMPKYJISILIY B 30He TTOBPeXX/IeHHs, UTO 0COOeHHO BayKHO i/t 0becrieueHus ajiek-
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BaTHOTO CHaOXKeHUsI KUC/IOPOZIOM U MUTaTe/IbHBIMU BellleCTBaMU pereHepUpYHOIUX
TKaHeu;

5) cHudiceHue bakmepuaabHOU KOHMAMUHAYuUU. AKTUBHOE yja/ieHre SKCCyaara
U yayullleHHe MUKPOLIMPKY/ISILIUK CITOCOOCTBYHOT CHIDKEHHIO OaKTepHa/TbHON KOHTaMU-
HaIMK 3a CYeT CBOEBPEeMEHHOTO y/jaieHusi IPOAYKTOB pacriazia, HeKPOTU3UPOBAHHBIX
TKaHel U MHOPOJHBIX yacTul]. Kpome Toro, JIO/ MOXXeT CTUMY/TMPOBATh MPOAYKLIUIO
AHTUMUKPOOHBIX TIENTU/IOB, TaKWUX KaK Jle(eH3UHbI U KaTeTUIU/IUHbI, YCUTUBAst MeCT-
HbIMl UMMYHHBIWA OTBET;

6) MexaHompaHcOoyKyuio u pemooeauposaHue sHeKaemouHo2o mampukca. OTpu-
LaTesbHOE JaBieHue Co3ZaeT MeXaHUueCckoe HarpsbkeHre B TKaHsSX, KOTOpoe uepe3
VMHTErpHUH-0TI0CPe/J0BaHHbIE CUTHA/IbHBIE TTYTH CTUMY/IUpPYeT nposudepanyio u audde-
PEHLUPOBKY (uOp0o61acTOB. ITO MPUBOAUT K YCUIEHHIO CUHTE3a KOJIIareHa U IPYyTUx
KOMITOHEHTOB BHEK/IETOYHOTO MaTpPHKCa, CrIocoOCTBys (hopMUpoBaHMIO O0/ee MpOYHOM
1 QYHKLIMOHATBbHOM COeAUHUTEeTbHON TKaHU.

3apy0esKHble UCCIe0BAHKS MTOATBEPKAAI0T TIePCIIeKTUBHOCTD METO/Ia JIOKATbHOTO
OTPUILIATeTbHOTO /IaB/IeHHs B JIEUEHUH PaH Y JIOIIa/iel, 0COOeHHO TIPH CJIOXKHBIX U UH(DU-
L[UPOBaHHBIX MOBPeX/jeHusIX (Tabs. 1). OTMeuaeTcsi yCKOpeHHe 3aKUB/IeHUs, CHIDKeHHe
OakTepuasbHON 00CeMeHEeHHOCTH U yyullleHre KaueCTBa IPaHy/ILMOHHONW TKaHH.
OpHako B MyO/IMKAIHSIX TIOAUePKUBAETCST He0OX0IUMOCTD Ja/IbHEHIIINX UCCIe0BaHUI
IS CTaHJapTU3aliiy IPOTOKOJIOB Y ONTUMK3aL[MK TTPUMeHeHUs MeTo/ja B 3aBUCUMOCTH
OT aHaTOMUYeCKUX 0COOeHHOCTeH 1 TUTla paHsbl.

Tabnmya 1

JlnTepatypa ¢ ykazaHUeM NpPOAOMHKUTENIbHOCTU U YacTOTbl CMEHbI MOBA30K
BO BpeMs nieyeHunss metogom J10

NcTOoYHUK MpoAoMKUTENbHOCTb Ie4eHUns YacToTa cCMeHbl NOBA30K
Gemeinhardt K.D. and .
Molnar J.A. [15] 29 pHen Kaxxable 3-4 gHAa

1- cnyvaii: Ha 8-, 11- 1 14-11 fiHK
nocsne onepauuu
2-1i cnyyan: yepes 11 gHei

1- cnyvaii: 19 pgHei

Rijkenhuizen et al. [19] 24 onyvait: 18 aHed

Jordana M. et al. [17] 5 nHei He MeHsinu noBasky

Van HeckelL. et al. [13] 24 yaca Hepes 6, 12, 18, 24 vaca nocne
Havasia 3KCrepuMeHTa ex Vivo

Gaus, M. et al. [14] 6 aHeil He MeHsanu nosa3Ky

Florczyk A., Rosser J. [10] 14 pHen Kaxpble 3-4 gHsa

Rettig M.J., Lischer C.J. [12] 12 pHen Kaxxable 2 aHs

Elce . etal. [9] OT 11 go 22 pgHeit Kaxpable 3—-4 gHa
9KcnepuMeHTanbHoe ncciiefoBa-
Hue: ao 3-4 pa3 B AeHb U3-3a Hapy-

LeHua nogaepxaHua Bakyyma

Kamus L. et al. [11] OKcnepuMeHTanbHas paHa — 7 fHeW

6 aHel — UHUUMPOBAHHbIE paHbl

Haspeslagh M. et al. [16]

9 AHel — HeMHpULMPOBaHHbIE paHbl

[aHHble He npeacTaBneHbl

Launois T. et al. [18]

2-36 pHeii (B cpegHeM 11 gHeit)

1-7 pHeii (B cpegHeM 4 fHA)

Askey T. et al. [8]

0T 4 po 70 pHein
(e cpepHeM 19 gHeit)

Kaxable 7 aHeln

VcTouHumk: BbinonHeHo A A. CkBopLoBoi, E.A. TTaBnoBckoit, B.H. O6oneHcKnm.
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Table 1

List of references indicating the duration and frequency
of dressing changes during treatment with the LNP method

Reference

Duration of treatment

Frequency of dressing changes

Gemeinhardt K.D. and
Molnar J.A. [15]

29 days

Every 3-4 days

Rijkenhuizen et al. [19]

Case 1: 19 days
Case 2: 18 days

Case 1: on days 8, 11, and 14 after
surgery
Case 2: after 11 days

Jordana M. et al. [17] 5 days No dressing change

Van HeckelL. et al. [13] 24 hours After 6,12, 18, 2t_'. hours after the start
of the ex vivo experiment

Gaus, M. et al. [14] 6 days No dressing change

Florczyk A., Rosser J. [10] 14 days Every 3-4 days

Rettig M.J., Lischer C.J. [12] 12 days Every 2 days

Elce Y. et al. [9]

11 to 22 days

Every 3-4 days

Kamus L. et al. [11]

Experimental wound — 7 days

Experimental study: up to 3-4 times

a day due to failure to maintain vacuum

6 days — infected wounds
9 days — non-infected wounds

Launois T. et al. [18] 2-36 days (average 11 days) 1-7 days (average 4 days)
Askey T. et al. [8] 4 to 70 days (average 19 days) Every 7 days
Source: completed by A.A. Skvortsova, E.A. Pavlovskaya, V.N. Obolenskiy.

Haspeslagh M. et al. [16] Data not presented

Takum o6pa3om, metog JIO/] npezacTaBisieT co60ii MHOTO(aKTOPHBIN MTOAXOZ,
K OMTHUMU3aLUU TIpoLiecca 3aXkKUBJIEHUsI PaH, BO3ZIeMCTBYS Ha K/TH0UeBbie MOJIEKY/ISIpHbIe
1 KJIeTOUHBIE ME@XaHU3MbI pereHeparuu TkaHel. [IpumMeHeHue JaHHON TeXHOJIOTUU OT-
KpbIBaeT HOBbIE TIePCIeKTUBBI B BeTepUHAPHOW MeulHe, npejyiaras 3¢ ¢deKTrBHbIe
perteHus /1Jis JieueHust OCNIOKHEHHBIX MHDeKITHel.

Ienb ucciepoBaHusA — KOMIUIEKCHbIN aHamu3 3((eKTUBHOCTH, TTPEUMYILeCTB
Y HEeJJOCTAaTKOB MeTOo/la JTIOKaJIbHOTO OTPULIATe/TbHOTO /laB/ieHus TP JIeueHUHM PaH pas3-
JIMYHOMW 3THOJIOTHH Y JIOIIaIeu.

MaTepMaﬂbI n MeToabl nccnepgosaHusa

WccnenoBanue npoBesy Ha 4 yioliaisix pa3MyHbIX MOPOJ, ¥ BO3PacTOB C paHaMU
pa3MYHOMN 3THOJIOTUM (TPaBMaTHUeCKre U MoC/ieorepajioHHbIe), KOTOPbIe Pa3fiesTuiu
Ha 2 rpynmnslI (Tabm. 2):

1) KOHTpOJIbHAS TPyMIIA: JiedeHre Jiolaziel C paHaMK TPAaAULIMOHHBIM CTIOCOO0M,
BKJIFOUABIIIMM UCIT0/Ib30BaHKe CTaHAAPTHBIX aHTUCENTHYeCKHUX PacTBOPOB (XJioprek-
CUJIVH) ¥ MeCTHOM aHTHOaKTepuanbHOU Tepanveld (Teppamuriyz u CynsTenpum);

2) sKCIiepyuMeHTasIbHasi TPYyTITia: JieueHre 0C/I0KHEHHBIX PaH MeTO/J0M JIOKaIbHOTO
oTtpuuaresibHOro AasneHus (JIO-Teparnusi) C mprMeHeHHEM CIieLiMaIbHO pa3paboTaHHOM
TIOBSI3KH JIJIsI CO3/IaHKs1 KOHTPOJIMPYEMOT'0 OTPHLIATe/ILHOTO JJAB/IEHUs B 00/1aCTU paHEBOU
TTIOBEPXHOCTH, TIPeIBApUTE/ILHO 00paboTaHHOM pacTBopoM betayHa.
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Tabnua 2
XapaKTepMCTVIKa paH no ioKkannsauunuun n atTuonornun
JNowapb JNlokanusauus ATtnonorusa
3KcnepuMeHTanbHas rpynna
B o6nacTu xueota OcnoxxHeHHas UHdeKLMel nocneonepaLUoHHas paHa
2
O6nacTb npeanneybs PBaHas TpaBMaTu4yeckas paHa
KoHTponbHas rpynna
1 B o6nacTu xxuBota OcnoxxHeHHas UHdeKLMel NnocneonepauuoHHas paHa
2 BenTpanbhan CTE::a rPyAHoi o6na- PBaHas TpaBMaTuyeckas paHa
McToyHuk: BbinonHeHo A.A. CkeopuoBoWn, E.A. Maenosckon, B.H. O6oneHckmM.
Table 2
Characteristics of wounds by location and etiology
Horse Localization | Etiology
Experimental group
1 In the abdominal area Postoperative wound complicated by infection
2 Forearm area Avulsive traumatic wound
Control group
In the abdominal area Postoperative wound complicated by infection
2 Ventral wall of the thoracic area Avulsive traumatic wound

Source: completed by A A. Skvortsova, E.A. Pavlovskaya, V.N. Obolenskiy.

B uccnenoBanmy UCIoib30Bany KOMILIEKCHBIN MeTOAUYEeCKUI MOJX0/, BK/IH0Uaro-
mii: cOop aHaMHeCTUYeCKUX JJaHHBIX, KTHHUYEeCKUM 0CMOTP KUBOTHOT'O, UCCJIe/]0Ba-
HUe 30HbI TIaTO/IOTMYeCKOro Mporiecca, LUTOMOp(hooruyeckoe U 6aKTeproioruyeckoe
WCC/Ie0BaHusl, KOTOPbIe TIPOBOAWINUCH Ha 1-, 7-, 14- u 30-1i gHu.

MeTtop T0KaIbHOTO OTPULIATEBHOTO [aBJ/I€HNS TIPUMEHSIJICS C UCIO0JIb30BaHUEM
CTaHZAPTHBIX BaKYYMHBIX CUCTEM, BK/IFOUAIOIIUX I'yOUaThiii MaTepuasl, repMeTH3H-
PYIOLLYIO IJIEHKY U YCTPOMCTBO [/Is1 CO34aHUsI OTPULIATEIbHOTO JlaB/ieHusl. YPOBEHb
OTpHLIATe/IbHOTO JaBjieHHus BapbupoBasicd oT —80 10 —125 MM pT. CT. B 3aBUCUMOCTH
OT JIOKa/IM3aly U XapakTepa paHsbl.

B Haiewm ucciegoBaHuu Oblia MprMeHeHa MeToAuKa Tepanuu JIO/] asist ieueHust
OCJIOXKHEHHBIX MOCTOMEePAaljMOHHBIX M TPAaBMaTUUeCKUX paH y jowajei. B kauectse
KOMITOHEHTOB COBpeMeHHOM noBsi3Ku As JIO Mbl MCIOMB30BaId OAHOPa30BbIe
CTepuIbHbIe pacxXo/Hble MaTepuasbl (puc. 1):

1) neHonoauypemaHogas 2ybka: UCTob30Basachk rydka ¢ pasmepom mop ot 400
1o 2000 MmkM. BeIOOp /IaHHOTO ZiMara3oHa 00y C/I0BIeH ONTUMAbHBIM 0a/TaHCOM MEXXTy
3¢ PeKTUBHBIM IpeHUPOBAHKEM PaHEeBOT'0 SKCCy/laTa U CTUMYJISILIeN TpaHy/IsLIMOHHOM
TKaHU. [TopucTas cTpyKTypa rybku crocoO6CTByeT paBHOMEPHOMY PaclipefieieHUI0 OTpu-
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1jaTe/IbHOTO JIaB/IeHUs TI0 BCeM MOBEPXHOCTH PAHBI, UTO Y/IyUIllaeT MUKPOLIPKY/ISLIUIO
Y CTUMY/IUDYET aHTUOTeHe3;

2) aodee3usHoe naeHouHoe nokpbimue Suprasorb (I'epmanus) uau Xoamekc (Kumati):
JlaHHOe TIOKPBITUe TIPUMEHSJIOCH [IJIsl CO3/IaHUsl TepPMEeTUUYHOM Cpe/ibl BOKPYT PaHbI.
OHo o6ecrieuriBaeT Oapbep /il BHEIIHUX KOHTAMUHAHTOB U TO/|IEP>KUBAET BIaKHYIO
cpeay, HeoOXOJUMYIO /11 ONTUMAJIbHOTO 3a>KUBJieHus. Beioop Suprasorb o0yciioBneH
€ro BEICOKMMH aZire3UBHBIMU CBOMCTBAMH U Ta30TIPOHUI[aeMOCThIO;

3) eubkas OpeHasxcHas mpybka: UCMOIb30Basach TPyOKa JOCTaTOUHOM JI/TUHBI
171st 3¢ eKTUBHOTO OTBeleHHs IKccyaTa. Heobxoqumyto ayinHy TpyOKu ompeensiiu
B 3aBMCHMOCTH OT JIOKA/TM3aLIMU PaHbl U MeCTa (PUKCAL[UM BaKyyMHOTO CTabur3aTopa.
['ubKoCTh TPyOKM MUHUMU3UPYET AUCKOM(OPT KMBOTHOTO U CHIDKAeT PUCK MeXaHhue-
CKOT'O TIOBPEX/I€HUST OKPY KaloINX TKaHel;

4) eaxyymHblil acnupamop BaCma (HIIIT ME/TUKA, Mockea): faHHOe yCTPOHCTBO
MIPUMEHSIOCH /151 CO3/IaHMsI ¥ TIOZIZiep>KaHKst CybaTMOC(epHOTo 1aB/ieHNs B Jrara3oHe
ot —50 10 —125 MM pT. cT. BEI60p KOHKPETHOTO YPOBHSI JAB/IEHUsI 3aBUCeT OT TUTIA, pa3-
Mepa paHbl ¥ CTaZiuu 3akuB/ieHus. C AUHAMUKON yMeHbIIeHUS TI/I0IIa [y IOBePXHOCTH
paHbI cybaTMochepHoe /1aB/ieHre HeoOX0MMO CHIKATh;

5) KoHmeliHep 015 cbopa 3Kccydama: UCTOJIb30BaJICs IPaflyMPOBAHHbBIN KOHTEHHED
o6semom 500...1000 M1, UTO MO3BOJISIZIO TOYHO OL[eHUBATh KOIMUECTBO U XapaKTep
9KCCy/aTa, BaxkKHbIe IM0Ka3aTesid JJis MOHUTOPHHTA TIpoLjecca 3akKuB/ieHust. Takke ripu
cbope 3KcCyzaTa B JaHHBINA KOHTeHep eCTb BO3MO)KHOCTh Tapaslyie/IbHOTO OCYIIieCTBIIe-
HUs 0TOOpa MaTrepuara Ajisi IUTOJIOTMYeCKUX K MUKPOOUOJIOTMUeCKUX UCC/Ie[OBaHUM;

6) 6aHOadC uau NooeecHOU Uexon: IPUMEHSITICS JJ1st HaZie)KHOU (pukcaryu 060py-
JIOBaHUs Ha Jiola v, obecrieuriBasi CTaOM/IBHOCTb CUCTEMBI, 6€30T1aCHOCTb U KOM(OPT
JKMBOTHOTO BO BpeMs1 JiedeHHs1. B 3aBUCHMOCTH OT JIOKa/M3aLuy Heobxouma pa3paboTka
Pa3/IMYHBIX MoAUbUKaIMi OaHAaKel (puc. 2).

Puc. 1. O6opyaoBaHue 1 pacxoaHble MaTepuanbl Ana Tepanuu 10/
VcToyHmk: BbinonHeHo A.A. CkeopuoBoWr, E.A. MNaenosckor, B.H. O6oneHcKmM.
Fig. 1. Equipment and consumables for NPWT
Source: completed by A A. Skvortsova, E.A. Pavlovskaya, V.N. Obolenskiy.
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Puc. 2. OcobeHHOCTN BaHAaxXka A5t KpeneHus ycTponcTBa
VcToyHmk: BbinonHeHo A.A. CkeopuoBoWr, E.A. Maenosckon, B.H. O6oneHckmM.
Fig. 2. Features of the bandage for attaching the device
Source: completed by A A. Skvortsova, E.A. Pavlovskaya, V.N. Obolenskiy.

MeTtopuKa NpuMeHeHHus

[NoaroToBKa paHeBOi MOBEPXHOCTH K MpuMeHeHHio MeTofa JIO/] siBsieTcst KIoueBbIM
3TaroM, onpeestoiM 3(h(GeKTUBHOCTD MOCTeYIOLero eueHusi. [lepBoHayasIbHO
MPOBO/JUTCS TIIIaTe/TbHAasi MeXaHWYeCKasi CaHaL[|si PaHeBOM MOBEPXHOCTH C y7ja/ieHeM
HEKPOTHUeCKUX TKaHell 1 MHOPOJHBIX TeJl [I0 TIOSIB/IeHHs KalW/UISIPHOTO KPOBOTEUeHHSI.
[Tocne fOCTIKEHMs a/|eKBAaTHOTO TeMOCTa3a OCYIIIeCTB/ISeTCs aHTHCeTTHIeCKast 00paboTKa
PaHbI C UCTIOb30BaHHWEM COBPeMEeHHBIX aHTHUCENTHYeCKHUX PACTBOPOB, He OKa3bIBaro-
X LUTOTOKCHUYECKOro AefcTBUs Ha TKaHU. Ocoboe BHUMaHKe Y/ie/isieTCsl IOArOTOBKe
OKOJIOpaHeBOM 00/1aCTH, KOTOpasi BK/TFOYaeT y/ajieHue 1IepCTHOTO TIOKPOBa M 00paboTKy
KOKM aHTHCENTUUeCKUMH PacTBOpaMu. [1Jis1 y/yullieHHs afire3uy repMeTH3Upyoleit
TIJIEHKY TIPOU3BOJIUTCS TIIaTe/TbHOe 00e3KUprBaHUe KO>KHBIX TIOKPOBOB BOKPYT paHbI.
Koska BOKpyYT paHbI BBIOpHBasack B paguyce 5...7 ¢M AJIs yAyUIIeHUs afire3ud. 3aTteM
obmacts o6pabarbiBanack MbITLHBIM pactBopoM (pH 5,5) u antucentukom betagus (10 %
pacTBop NoBHUOH-H0/a). [Tocsie BRICYLIMBaHKMS Ha KOXKY HaHOCH/IAch racta AGyLien a/ist
BbIPaBHUBAHUS TIOBEPXHOCTH U yIyUllleHUs afire3uu TJIEHOYHOTO TOKPLITUS (puc. 3).
[TeHomomypeTaHoBast ryOKa BeIpe3asiach 1o (opMe paHbl C 3aracom 1-2 cM U rome-
111a/71aCh HEeT0CPeICTBeHHO Ha paHeBYIO TIOBEPXHOCTD (PHC. 4). 3aTeM paHa repMeTHYHO
3aKpbIBasiach aJre3MBHBIM TJIEHOYHBIM TIOKPBITHEM Suprasorb oT LjeHTpa K reprdepu,
BBIXO/ISIIIIMM 3a Kpast paHbl Ha 3...5 cM. B 1/ieHKe BBIMOJHSIOCh OTBEPCTHE TUaMeTPOM
1-2 cM /7151 TOJK/TFOUeHUsT ipeHaXKHOH TpyOKH (puc. 5, 6).

KperisieHre BakyyMHO# MOBSI3KM B 00/1aCTH )KMBOTA U Ha KOHEYHOCTSIX Y JIoLIa/ieit
MMeeT CyIlleCTBEeHHbIe pa3/nuns, 00yC/I0BIeHHbIe aHaTOMUYe CKUMU U QyHKLHO-
Ha/bHBIMHA 0COOEHHOCTSIMU 3TUX 30H. OTU Pa3/IUUMs BIUSIOT Ha BLIOOP MaTepHuasos,
TeXHUKY (uKcanuy 1 ob11yio 3¢peKTHBHOCTb MeTo/ja JI0KaIbHOTO OTPUL[aTeTbHOTO
JlaBJIeHUsI.
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B obnacTu )KMBOTa OCHOBHOU C/IO)KHOCTBIO SIB/ISIETCST BBICOKAsI TIOABHUKHOCTD
OpIOIIHOM CTEHKH, CBSI3aHHAsI C [IbIXaTe/IbHBIMU JB)KEHUSIMHA U aKTUBHOCTBIO JKUBOT-
HOro. BproliHasi cTeHKa IMOCTOSIHHO M3MeHsIeT CBOIO ()OPMY, UTO CO37aeT TPYAHOCTH AJIst
no/iiep>kKaHusi TePMETUYHOCTH CUCTeMbI. Ba)KHO yUHTBIBATh, UTO B 00/IaCTH >KUBOTA
TpebyeTcsi Gonee TIIaTebHAs MOATOTOBKA KOXKH, BK/TIOUasi 00e3KUpUBaHUe U ylaieHue
IIepCTH, UTOOBI 00eCIeunTh HaZIeXKHOE CLIeTIIEHHUe TIJIEHKU C KoyKel (puc. 3-5).

Puc. 3. HaHeceHwne nacTbl
BOKPYI paHbl

CTOYHMK: BbINOMHEHO
A.A. CkBOpLIOBOW,
E.A.MaBnoBcKkown,
B.H. O6oneHcKum.

Fig. 3. Applying paste around
the wound

Source: completed
by A.A. Skvortsova,
E.A. Pavlovskaya,
V.N. Obolenskiy.

Puc. 4. Kpennexwe MY ry6ku
N afire3VBHOIO MNJIEHOYHOTO
MOKPbITUS K paHe

MICTOYHMK: BbINOMHEHO
A.A. CkBOpLIOBOW,
E.A.[MaBnoBcKow,
B.H. O60oneHcKkuMm.

Fig. 4. Attaching the urethane-
foam sponge and adhesive film
to the wound

Source: completed
by A.A. Skvortsova,
E.A. Pavlovskaya,
V.N. Obolenskiy.

Puc. 5. Bug noBsasku ana
metona J10[

VICTOYHMK: BbINOMHEHO
A.A. CKkBOpLIOBOW,
E.A.NaBnosckown,
B.H. O60neHcKmMm.

Fig. 5. Type of dressing for the
LNP method

Source: completed
by A.A. Skvortsova,
E.A. Pavlovskaya,
V.N. Obolenskiy.

Puc. 6. KoHdurypaums noBssku ans metoga J10
VcTouHumk: BbinonHeHo A A. CkBopLoBoi, E.A. TTaBnoBckoit, B.H. 06oneHcKnm.

THERAPEUTIC CASE OF ANIMAL WELFARE

69



Ckeopyosa A.A., ITaenosckas E.A., Obonerckuii B.H. Bectiuk PY/TH. Cepusi: ArpoHomyist 1 >KUBOTHOBOZACTBO. 2025. T. 20. Ne 1. C. 61-78

Fig. 6. Configuration of the dressing for the LNP method
Source: completed by A.A. Skvortsova, E.A. Pavlovskaya, V.N. Obolenskiy.

Ha xoHeuHOCTSX C/0KHAst aHaTOMUUeCKasi CTPYKTYpa, BKJIHOYAKOLask CyCTaBbl, Cy-
XOKWJTHSI ¥ KOCTHBIE BBICTYTIbL. DTH 0COOEHHOCTU CO3/Ial0T HEPOBHOCTH MTOBEPXHOCTH,
KOTOpbIe MOT'YT MPEeNITCTBOBATh FTePMETUYHOMY MPUJIeraHUIo TTOBA3KU. Kpome Toro,
KOHEUHOCTH JIOLLIA/I M0/iBepyKeHbl 3HaUMTeIbHBIM MeXaHU4YeCKUM Harpy3KaM U TPeHUIO,
YTO YBe/MUMBaeT PUCK CMellleHus TTOBsS3KHU (puc. 11).

BakKHbIM aCIeKTOM SIBJISIETCS PAaBU/IbHBIN TI000p YPOBHS OTPHLATETBLHOTO [JAB/IEHUS],
KOTOPBIM 0OBIYHO BapbHpYyeTCs B rpesenax ot —80 g0 —125 MM PT. CT., B 3aBUCUMOCTH
OT xapakTepa paHbl. Ocoboe 3HaueHue MPU MPOBeIeHUH BaKyyM-Teparvy B 00/1aCTH >KU-
BOTA UMEIOT KOHTPOJ/Tb COCTOSIHUSI TTOBSI3KM | MOHUTOPUHT OOIIEr0 COCTOSTHUSI )KUBOTHOTO.
Heo6xoarMo perymsipHO OLIeHUBATh 1€/I0CTHOCTh T€PMETU3UPYIOILEH T/IEHKH, CTeTIeHb
Haro/IHeHUsI KOHTelHepa 3KCCyatoM. [1eprojuuHOCTE CMeHbI MOBSI3KU OMpe/ie/sieTCst
WH/VBU/YaJIbHO, OCHOBBLIBASICh HA TEPMETUYHOCTH MOBA3KH, KOJIMUECTBe 3KCCyAaTa
U AVHaMMKe paHeBOro npoijecca. [lnurenbHoCcTh ipuMeHenus JIO onpegnenseTcs
WH/IMBU/Iya/TbHO, OCHOBBIBAsICh Ha TUHAMUKE PAHEBOTO TIPOLiecca U 00I[eM COCTOSTHUM
JKUBOTHOT0. OOBIUHO KypC JIeueHUst COCTaBIsT OT 5 710 14 mHeil.

PesynbraTtbl UccnegoBaHusa U 06CcyXXaeHne

Y uccnenyeMbIx yomiaziei, B LjesissX NpopuIakKTHKKU MOC/Ie0nepalyoOHHbIX U T0-
CTpaBMaTU4eCKHUX MH(EKLIMOHHBIX 0CI0KHEHWH, MTPOBoMIachk 00paboTKa KOXKHBIX
IIIBOB PaCTBOPOM XJIOPreKCHJMHA C MOC/IeAYIOIIMM OpOLIeHHeM TeppaMULIvHa B (hopme
cripest. Kpome Toro, anmmMKaoHHO ObUT UCTIO/IBb30BaH aHTUOMOTHK CynbTenpum. Of-
HaKo, /JaHHbIe Mepbl He NPeJ0TBPaTW/IA BO3HUKHOBEHUE 0C/I0KHeHU. [1pu ocmoTpe
Ob1710 3apUKCUPOBAHO PACXOXKJeHHe IIIBOB C MOC/TeYIOIIM Pa3BUTHEM HH(EKLIMOHHOTO
nipotiecca. PaHeBast TOBepXHOCTb MMeJ/ia MPU3HAKY BOCTIa/IeHUsI: BbIPDaKeHHast TUTlepeMust
OKDY’KaIOIIMX TKaHeH, 0TeK, IKCCy/jaLyisi CepO3HO-THOWHOTO XapakKTepa, v 60/1e3HeHHOCTh
npy nasbnagui. OTMeuanoch HamMure HeKpOTHUeCKUX TKaHel B 06macty mBoB. Kpasi
paHbl ObL/T HEePOBHBIE, He COTIOCTAB/IeHb], a B ITyOMHe paHeBOr0 KaHasla OTpe/iesisiyicst
TMaTOJIOTMUeCKUI CeKPeT C HeMpPUSATHBIM 3armaxoM (Tabs. 3).
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Tabnua 3

CpOK 3aXXUBJ1eHUA paH B 3KcnepumeHTaan0|7| n KOHTpOﬂbHOﬁ rpynnax

3KcnepumeHTaanaﬂ rpynna

YacToTa CMeHbl NOBA3KM, Cpok
Jo- MapameTpbl
XapakTepucTuKa paHbl NPOAO/IXUTENbHOCTb 3aKuene-
waab nona
NpUMEHeHUs HUA
I'MnepeMus okpy)XaroLLmx TKaHeW, OTek, Ha- MOBSI3KM MEHSIUCH EXKE-
JIM4YME HEKPOTU3NPOBAHHbIX Y4aCTKOB TKaHH,
o AHEBHO, =125 MM.pT.CT. =125 MMm.pT.CT .
1 3KCCyAaLma Cepo3HO-THOMHOMO XapakTepa, o 30 gHen
MpoAo/MKNTENBHOCTb — | NPepbIBUCTbIN
1 60M1€3HEHHOCTb NMPU Nanbnauun. o
14 pHen
dasza BocnaneHus
[MnepeMus OKpy>XaloLLUX TKaHewn, oTek,
MoBaA3Ka MeHaANacb Kax-
HaNMyme HeKpOTM3NPOBAHHbIX YYACTKOB
. able 3 aHA, —125 MM.pT.CT. | =125 MM.pT.CT .
2 TKaHK, 3KccyaaLmsa cepo3HO-rHOMHOro xa- o 70 pHen
MpoAoMKUTENbHOCTb — | NPEPbIBUCTbI
pakTepa, U 601e3HeHHOCTb NpU Nanbnayuu. .
14 gHen
da3a BocnaneHus
KoHTponbHas rpynna
TMnepeMus OKpy>XarLUX TKaHewn, oTek,
HaNnuyme HeKpOTM3NPOBAHHbIX YYACTKOB
1 TKaHU, 3KCCyaaLms cepo3HO-rHOMHOro Xa- ExxegHeBHO - 64 pHa
pakTepa, U 60/1e3HEHHOCTb NpK Nanbnayuu.
(dasa BocnaneHus
O6LWUPHbIA HEKPO3 TKaHel, aKccyaauus
2 CEepo3HO-THOMHOro XapakTepa. ExkeaHeBHO - 80 aHen
da3a BocnaneHus
MeToyHmk: BbinonHeHo A.A. CkBopLoBoi, E.A. MaBnosckoi, B.H. 060neHcKMM.
Table 3
Wound healing time in the experimental and control groups
Experimental group
Horse Wound characteristics Frequency °f. dressing LNP Hea}mg
change, duration of use parameters period
Hyperemia of surrounding tissues,
edema, presence of necrotic tissue | Dressings were changed
. R -125 mmHg
1 areas, serous-purulent exudation, and | daily, —125 mmHg. . X 30 days
. . intermittent
tenderness on palpation. Duration — 14 days
Inflammatory phase
Hyperemia of surrounding tissues,
edema, presence of necrotic tissue | Dressing was changed
. -125 mmHg
2 areas, serous-purulent exudation, and | every 3 days, -125 mmHg. . . 70 days
. . intermittent
tenderness on palpation. Duration — 14 days
Inflammatory phase
Control group
Hyperemia of surrounding tissues,
edema, presence of necrotic tissue
1 areas, serous-purulent exudation, and Daily - 64 days
tenderness on palpation.
Inflammatory phase
Extensive tissue necrosis, serous-
2 purulent exudation. Daily - 80 days

Inflammatory phase

Source: completed by A.A. Skvortsova, E.A. Pavlovskaya, V.N. Obolenskiy.
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Pe3ynbrarsl UTOMOP(OIOTUUECKOTO U 0aKTepHOoIOruueCcKOro UCC/ieJOBaHuH,
KOTOpbIe MPOBOAWINCH Ha 1, 7, 14 u 30 aHM nipuBeeHbI B Ta0/1. 4.

Tabnvya 4
PesynbraTbl NabopaTOpHbIX UCCNef0BaHMUM
TNo- Jla6oparop-
wanb Hble uccne- 1 AeHb 7 BeHb 14 peHb 30 peHb
[oBaHus
JKcnepuMeHTanbHas rpynna
HewTpodunbHas HeviTpodunbHas .
1 numdoumuTapHas 1 numdoumTapHas HeitrpodunibHas
MHUnbTpaumus
LiuTonorus MHOUBTPauus, MHOUNbTpauus, + _
06UNbHas KOKKOBasi | yMepeHHasi KOKKoBasi
KepaTUHOLMUTbI
¢nopa ¢nopa ++
+++ ++
1 Escherichia coli
ot 10* KOE pgo 10°
KOE/TaMnoH;
MyKpo6HUo- Streptococcus spp. Staphylococcus Staphylococcus
normsi ot 102 KOE po 104 aureus ot 10* KOE aureus ot 102 KOE -
KOE/TaMnoH, no 10° KOE/TamnoH; | ao 104 KOE/TamnoH
Staphylococcus spp.
ot 10* KOE pgo 10°
KOE/TamnoH
HentpodunbHas HeintpodunbHas .
1 numdoumnTapHas 1 numdoumTapHas ﬂ%‘;ﬁ:ﬁ;ﬂmaﬂ
LiuTonorus MHUNbTPauus, MHUnbTpaLus, + _
06UNbHas KOKKOBasi | ymMepeHHasi KOKKoBasi KepaTUHOLMTbI
¢bnopa ¢rnopa ++E !
+++ ++
Proteus mirabillis
2 ot 10* KOE go 10¢
KOE/TamMnoH.
Enterobacter Staphylococcus Staphylococcus
Mukpo6uo- | aerogenes ot 102 KOE | epidermidis epidermidis _
norus Ao 104 KOE/TamnoH. | oT 102 KOE ot 102 KOE
Staphylococcus no 10 KOE/TamnoH. | go 104 KOE/TamMnoH.
epidermidis
ot 102 KOE
no 10* KOE/TaMnoH.
KoHTponbHas rpynna
HeviTpodunbHas HeviTpodunbHas HeliTpodunbHas HeviTpodunbHas
1 numdoumTapHas n numdoumTapHas n numdoumnTapHas n numdoumTap-
LiuTonors MHUNbTpaLms, MHUNbTPaLmS, MHUNbTpayms, Has UHpUNbTpa-
06unbHas KOKKOBasi (06MUNbHasA KOKKOBasi (yMepeHHasl KOKKOBasi |Lius, yMepeHHas
¢nopa ¢dnopa ¢nopa KOKKoBasi ¢niopa
+++ +++ ++ +
1 Staphylococcus aureus Staphylococcus aureus
ot 10°KOE g0 106 ﬁfg}?ﬁﬁ’gﬁ’ﬁ& ot 10¢ KOE o 10° S
KOE/TamnoH. Proteus 6 KOE/TamnoH. Proteus Escherichia coli
MUKpOOUO | abilis or 102 KoE (A0 10° KOE/TaMNOK. | yiapiis o7 10:KOE |7 10¢ KOE
Ao 10* KOE/TamnoH. KOE g0 10° KOE/Tam- o 10* KOE/TamnoH. B0 10° KOE/TaMroH.
Escherichia coli ot 10* Escherichia coli ot 10*
KOE go 106 KOE/ramnox. |"°H KOE g0 10° KOE/TamnioH.
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OKkoHYaHwe Tabr. 3

To- Jla6oparop-
Hble uccne- 1 peHb 7 AeHb 14 peHb 30 geHb
wagb
AOBaHUs
HeviTpodunbHas
HeviTpodunbHas HeviTpodunbHas HeliTpodpunbHas 1 numdouuTap-
u numdoumTapHas n numdoumTapHas u numdoumTapHas Has UHUNbTpa-
LinTonorus MHUNLTpauus, UHUNLTpauus, MHUNbTpauus, Lms, ymepeHHas
o6unbHas KOKKoBasi |06ubHas KOKKOBasi |yMepeHHasi KOKKOBasi |KokkoBas ¢nopa
¢nopa ¢$nopa ¢pnopa +
+++ +++ ++ KepaTuHouuTtbl
+
Staphylococcus
i
110 106 KOE/TamrioH po 10° KOE/TamnoH, | Staphylococcus
Proteus mirabilis ' |Proteus mirabilis aureus ot 104 KOE Staphylococcus
Mukpo6uo- oT 102 KOE oT 102 KOE no 106 KOE/TamnoH, |aureus
norus 110 10 KOE/Tam- 0o 10* KOE/TamnoH, |Proteus mirabilis ot 10* KOE
noH. Enterobacter Staphylococcus oT 102 KOE o 10° KOE/TaMroH
aerc;genes oT 10 KOE epidegmidis no 10* KOE/TamnoH
fi0 10° KOE/Tamnon, |OT 107 KOE
no 104 KOE/TaMnoH.
VcTouHumk: BbinonHeHo A A. CkBopuoBoi, E.A. MasnoBckoi, B.H. 06oneHcKunm.
Table 4
Laboratory results
Horse Laboratory 1 day 7 day 14 day 30 day
research
Experimantal group
o Neutrophilic Neutrophilic
I;I\lr?\l;tr:ggwlc:ciﬁir‘]i(ljtration and lymphocytic infiltration
Cytology abundant coccal flora infiltration, moderate |+ -
+++ coccal flora Keratinocytes
++ ++
Escherichia coli from
1 10* CFU to 10° CFU/
swab;
Strep-tococcus spp. Staphylococcus Staphylococcus _
Microbiology |from 102 CFU aureus from 10* CFU  |aureus from 102 CFU
to 104 CFU/swab, to 10° CFU/swab; to 10* CFU/swab
Staphylococcus spp.
from 10* CFU to 10°
CFU/swab
- Neutrophilic Neutrophilic
I;lr‘ra\:tlll-ggctlilz:ci?lir“iﬂration and lymphocytic infiltration
Cytology abundant coccal flora infiltration, moderate |+ -
+ coccal flora Keratinocytes
++ +++
Proteus mirabillis from
104 CFU
2 to 10% CFU/tampon.
Fnterqla:;l%tgtrj aerogenes St%phylg;o%cus St%phylpéz.ocfcus
- : rom epidermidis from epidermidis from
Microbiology | *10+ CFi/tampon.  |10° GFU 102 CFU -
Staphylococcus to 10* CFU/swab. to 10* CFU/swab.
epidermidis
from 102 CFU
to 10* CFU/tampon.
Control group
Neutrophilic and a'\rlfjultr%pmgz tic Neutrophilic ::lzultrg]pmg‘; viic
1 Cytology Iyl;n plclioqt/tic infillt;i’;\tion, infiltriltign, agundant gr}fjltlyrpphocytgc t infiItr)a,\ticFJ)n,
2 +:n ant coccattlora ., ccal flora intiltration, moderate | ., derate coccal
coccal flora ++
+++ flora +
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End of tabl. 4
Horse L:;I:;:;artcohr y 1 day 7 day 14 day 30 day
Staphylococcus
Staphylococcus aureus
from 10 CFU to Staphylococcus ?éjfleolisg;%%‘]vg;c':u
106 CFU/swab. aureus from 10* CFU Proteus mirabilis from Escherichia coli
1 Microbiology |Proteus mirabilis from |to 10° CFU/swab. 102 CFU from 10 CFU to
102 CFU to 10* CFU/swab. |[Escherichia coli from to 104 CFU/swab 10% CFU/swab.
Escherichia coli from  |10* CFU to 10° CFU/swab. Escherichi Ii f
10* CFU to 10° CFU/swab. Scnerichla co'l rom
10* CFU to 10° CFU/swab.
Neutrophilic
o d lymphocytic
- Neutrophilic - an .
Cvtolo I;ﬁ;ﬂgggtlili:ciﬁ?iﬂration, ?nnfﬂtlggggoggﬂﬁ dant aﬁ%ulgr?\%mggytic mglc}:eargtoenéoccal
ytology  |abundant coccal flora coceal ror'a infiltration, moderate |flora
+++ i coccal flora ++ +
Keratinocytes
+
2 Staphylococcus
ffct’?r?q)g?ggﬁc%sﬂ;feus aureus from 10* CFU
CFU/swab to 10° CFU/swab, Staphylococcus
Proteus mirabilis from Proteus mirabilis from |aureus from 10* CFU | Staphylococcus
Microbioloay |102 GFU 102 CFU to 10 CFU/swab, aureus from
ay to 10 CFU/swab to 10* CFU/swab, Proteus mirabilis from [10* CFU
Enterobacter aerogenes Staphylococcus 102CFU to 10 CFU/  |to 10° CFU/swab
from 10* CFU 9 epidermidis from swab
102CFU
to 10° CFU/swab. to 10* CFU/swab.

Source: completed by A.A. Skvortsova, E.A. Pavlovskaya, V.N. Obolenskiy.

B xofie ncciieioBaHysi ObUTH BBISIBIIEHBI CJIEAYIOIINE CJIOXKHOCTH:
1. ITomeps eepmemuuHoCcMU: afire3UBHOE TVIEHOYHOE TTOKPBITHE TEPS/IO CBOU Kiles-

I1IMe CBOWCTBA B TeUeHUe MepBoro yaca rnocsie Gpukcaryu. s perieHus 3Toi mpooeMbl
ObuTa IpUMeHeHa racTta AGylies, KOTopasi y/Iyulliazia aire3uro TUIeHKH K Koxke. [1acta
HaHOCH/IaCh TOHKUM CJIOEM U paclipe/iesisijiack paBHOMEPHO I10 TIepuMeTpy paHbl, CO3-
AaBas IMIaAKYI0 ITIOBEPXHOCTD [Jid JIyulllero rpujaeraHus 1jieHKH!.

2. Paznuuus 8 a¢h¢pekmusHocmu 8 3agucuMocmu om 0KaAUu3ayuu: Ha KOHEYHOCTSIX
TIOBsI3Ka COXpaHsijla TePMETHYHOCTB /10 72 UacoB, B TO BpeMsi Kak Ha 00/1aCTH )KMBOTa —
He Oosee 24 yacoB. DT0 MOXKeT OBITH CBSI3aHO C PA3/IMUUSMU B TIOABI)KHOCTH TKaHeH
W MHTE€HCHBHOCTH 3KCCYy/ZlallMi B PA3HBIX dHATOMHWYECKHUX obacTsx.

[Tpumenenue metoga JIO/] B ledeHUH paH y Jiollajiei okKasasno NepcrneKTUB-
Hble pe3ynbraThl. Habmoganocs yckopenre ¢hopMUPOBaHUS TPaHY/ISLMOHHON TKaHU
Y 3MUTe/NN3aL1u paHeBor NoBepXHOCTH (puc. 7—12). CpeHsist CKOPOCTh 3a)KUBJIEHUS
paH 1ipu ucrnosb3oBanuu JIO/ 6s11a Ha 30...40 % BbIilie IO CPaBHEHUIO C JieUeHHUEM
C TIpYMeHeHNeM aHTHUCEeNTHUeCKUX W aHTHOaKTepHasbHBIX rpernaparoB (puc. 13—15).

OpHaKo MccejoBaHNe BbISIBUIO PsiJ| TEXHUUeCKUX MpobsieM, TpeOyroIuX Aasib-
HeMl1lero u3yuyeHust 1 ONTUMHU3aLUN:

1. /lnumenbHocmb 2epmemu3ayuu: He0OXOAUMOCTD e)KeJHEBHOM TiepeBsi3KU, 0CO-
6eHHO B 00/1aCTH >KMBOTA, CHIDKAeT 3((eKTUBHOCTh Teparnvy U YBelUYUBaeT CTPecc
ISt >KUBOTHOTO. TpebyeTcst pa3paboTka Ooee CTOMKUX aJire3MBHBIX MaTePUAJIOB WU
a/IbTepHAaTUBHBIX METOZI0B (PMKCAL[H, KOTOPbIe TI03BOJISIT YBETUUUTh CPOK MEXAY Tie-
peBsI3KaMU.
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2. OcoberHocmu monoepacpuu: pazmauusi B 3p(eKTMBHOCTH METO/Ia B 3aBUCMOCTH
OT JIOKa/IM3aliy paHbl 1 MOPQOYHKIMOHANTEHBIX 0COOEHHOCTeH 3aTPOHYTHIX TKaHel
yKa3bIBalOT Ha HEOOXOAMMOCTD pa3paboTKy crierrdryeCcKUX MPOTOKOJIOB TTPUMeEHeHUsT
JIO/I psist pa3HbIX 06/1acTed Tesia JIoaAu.

3. Onmumu3zayus napamempos mepanuu: HeoOXOZMMO TIPOBECTH JIOTIOTHUATE TbHBIE
WCC/IeIOBaHYSI /151 pa3paboTKY ONTHMAJTbHBIX YPOBHEH OTPHLIATE/THHOTO JaB/IeHHsl M Pe)KVIMOB
ero nprMeHeHUs (TTOCTOSIHHBIN WX TepeMeHHbIN) [/1s1 pa3/IMUHbIX TUIIOB PaH Y JIOLIaZe.

Puc. 7. 1o npumeHenns IO Puc. 8. Yepes 14 gren nocne J104,  Puc. 9. HYepes 30 aHelt nocne J104

MCTOUHMK: BBINOSTHEHO McToYHyK: BbINOHEHO MICTOYHMK: BBINOHEHO
A.A. CKBOPLOBOA, A.A. CKBOpLOBOW, A.A. CKBOPLIOBO
E.A. NaBnoBckown, E.A. [1aBnoBcKow, EA HaBﬂOBCKOVI’
B.H. OboneHckmm. B.H. O6oneHcK/M. B.H. 0601EHCKIM.

Fig. 7. Before using LNP Fig. 8. 14 days after LNP Fia. 9. 30 d ftor LNP
Source: compiled Source: compiled 'g. 2. ays atter
by A.A. Skvortsova, by A.A. Skvortsova, Source: compiled
E.A. Pavlovskaya, I¥.A. Pavlovskaya, by A.A. Skvortsova,

V.N. Obolenskiy. V.N. Obolenskiy. E.A. Pavlovskaya,

V.N. Obolenskiy.

Puc. 10. PaHa Ha kKoHe4HocT  Puc. 11. lNoBsiska ansd metoda J10/1 Puc. 12. CocTosiHMe paHbl

[0 NpumeHennd J10 YCTOYHUK: BBINOMHEHO Yyepes 14 fHen nocne
MCTOYHMK: BbINOSTHEHO AA. CkBopuoBsow, E.A. TMasnoe- nﬁg&%’fﬁgﬁmﬂoﬂgéﬁgﬁa}/
AA. CKBopuOBo@, ckol, B.H. O6oneHcknm. YCTOUHNK: BbINOSTHEHO

BEﬁ gggg(gﬁg}fﬁa Fig. 11. Bandage for LNP A-A. CKBOPLIOBOW,
o : Source: compiled E.A.TlaBnoscKoM,
Fig. 10. Wound on a limb by A.A. Skvortsova, B.H. O6oneHcKnM.
before applying LNP EA. Pavlovskaya, Fig. 12. The condition of the
Source: compiled V.N. Obolenskiy. ngﬂﬂ;?rgamyesd?;ttg;g%grse
by A.A- Skvortsova, removing the dressing

E.A. Pavlovskaya,

V.N. Obolenskiy. Source: compiled

b%/ A.A. Skvortsova,
.A. Pavlovskaya,
V.N. Obolenskiy.
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Puc. 13. CocTosHE paHb| Puc. 14. CocTosiHMe paHbl Puc. 15. CocTosiHMe paHbl
U PACXOXAEHME LUBOB Ha 14 neHb Ha 30 feHb
Ha 7 AeHb VCTOYHUK: BBINONHEHO MCTOYHUK: BBINOMHEHO
VICTOYHUK: BbIMOMHEHO A A. Cksopuosoi, E.A. MNae- AA. Cksopuosoit, E.A. TNas-
AA. CKBOPLOBOIA, nosckon, B.H. 0601eHCKUM. nosckon, B.H. 060/1eHCKUM.
E.A. [laBnoBcKow, Fig. 14. Condition of the wound  Fig. 15. Condition of the wound
B.H. O6oneHcKnm. on day 14 on day 30
Fig. 13. Condition of wounds Source: compiled Source: compiled
and suture dehiscence on day 7 by A.A. Skvortsova, by A.A. Skvortsova,
Source: compiled E.A. Pavlovskaya, E.A. Pavlovskaya,
by A.A. Skvortsova, V.N. Obolenskiy. V.N. Obolenskiy.
E.A. Pavlovskaya,
V.N. Obolenskiy.
3aknioyeHue

MeTop N0KabHOTO OTPHULATe/IbHOTO /JaB/l1eHUs BbI3bIBAaeT 3HAUUTe/IbHbIN HHTepec
B BeTepUHAPHOU Me/IuI[He, 0COOeHHO B KOHTEKCTe JiedeHust paH y jommagei. OgHako,
JJISI ero YCIIeLTHOTo BHe/IpeHUs B KJTMHUUYEeCKYI0 TIPaKTUKY TpeOyeTcst fanbHeiiiee
v3yueHHe MeToZia U ajlanTalys KperyieHUs KOHCTPYKLIMU K KOHKPETHOMY YuaCTKy
Tesia. HeobxoanmMo cocpefoTounThCsi Ha pa3paboTke 6osee 3pdeKTUBHBIX MaTepra-
JIOB /11 TepMeTH3aluu paH. Takve MaTtepuasbl J0/DKHbI yUUTHIBATE aHATOMUUECKHe
u usrosornyeckre 0co6eHHOCTH PAa3IMUHBIX 00/1acTell Tena yiomazei, 4To mo3BONIUT
obecrieunTh Gosiee Hafle)KHBIN U 10/ITOBPEMEeHHbIN KOHTAaKT KOHCTPYKLIMU C paHeBOU
TIOBEPXHOCTEHIO, UTO, B CBOIO 0UYepe/ib, MOXKET CII0COOCTBOBAaTh YCKOPEHHUIO MPOLeCCOB
3a)KUBJIEHUS U CHIDKEHUIO pUCKa MH(MEKI[MOHHBIX 0C/okHeHnl. Takxke Tpebyercs
MpoBe/leHNe UCCIeJoBaHUM, HarlpaB/IeHHbIX Ha OMpejeneHre ONTUMabHbIX Mapa-
METPOB Teparuu JJis pa3TMUYHbIX TUTIOB paH. JTO BK/IIOYaeT B cebsi M3yueHne TaKux
(akTopoB, Kak MpoJ0/DKUTENbHOCTb U UHTEHCUBHOCTh BO3/|€HCTBUS.

BaxHo otmeTHtsh, uto Meto# JIOI Haubosiee 11es1ieco0Opa3HO MPUMEHSITE B TIEPBYHO
¢a3y paHeBoro rporjecca JJis yAaneHuss u30bITOYHOTO 9KCCy/aTa, CHIPKEeHHST BOCIa-
JIMTe/IbHOW peakLUU U CTUMYJISILMKA BO3HUKHOBEHMS rpaHy/IsaLuu. Vcrnonbs3oBaHue
JJaHHOTO MeTO/la PeKOMEH/I0BaHO B yCJ/IOBUSIX BeTePUHAPHBIX K/IWHUK, T7ie UMeeTCs
HeoOxoauMoe 060pyj0BaHNe ¥ BO3MOKHOCTb 00eCreunThb HafjleXalljuii KOHTPOJIb
3a mpolieccoM JieueHus. Vcronb30BaHue JaHHOTO MeTO/la B YC/IOBUSIX KOHIOLIHU
MIpeJICTaB/IsIeTCs MeHee BO3MOXKHBIM M3-3a CJIOXKHOCTH TIOA/IePyKaHusl HeoOX0AUMOTO
YPOBHSI CTEPU/IBHOCTH, OTCYTCTBHS CIIeL[a/TM3UPOBAHHOTO 000Dy 0BaHUs U 3aTPy/-
HEHHOCTH PeryJisipHOr0 MOHUTOPUHIa COCTOSIHUS PaHbl. B K/IMHUUECKUX yCIOBUSX
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MeTO/] MOXKeT TTPOZIeMOHCTPHUPOBATh MAaKCUMaJbHYI0 3(h(heKTUBHOCTD Osiaroziapst BO3-
MO>XHOCTU CTPOTOT0 COO/IIO/IeHUs TTPOTOKOJIA JIEUEHHSI U OTIepaTUBHOTO PearupoBaHMS
Ha BO3MO)KHbBIE OCIOXKHEHHMS.

[Tpumenenue JIO/I y siomazieli ¢ 0CI0KHEHHBIMU TI0C/Ie0TIepaliMOHHBIMK U TIOCT-
TpaBMaTHUeCKUMHU paHaMU CriocobcTByeT 6osiee OBLICTPOMY KYTTMPOBAHHIO BOCITA/IN-
TEeJILHOTO TIPOLiecca, CTUMYJISILIUM PereHepaliy TKaHeH ¥ CHW)KEHUIO PUCKA Pa3BUTHS
THOMHO-CETITHYeCKUX OCTIOKHEeHHWH. [JaHHbIe BLIBO/bI ITOATBEPIKEHBI pe3y/IbTaTaMu
L[UTOJIOTUYECKMX ¥ MUKPOOHOIOTMUeCKUX UCC/IeIoBaHUM, uTo Aenaet JIO/ mepcriek-
THUBHBIM METO/ZIOM JIeUeHHUsI PaH Y JIOIIaZied B KITMHUYECKOM MPaKTHKe.

TakuM 00Opa3oM, JanbHeHIIe UCCIe0BaHus U pa3paboTKY B 3ToM 00s1acTy mpej-
CTaB/ISTIOT CO00M Ba)KHOE HallpaB/IeHHe /171l TIOBBIITIEHHs] YPOBHS BeTEPUHAPHOM ITOMOIIH,
0C00eHHO B acIeKTe CTalMOHAPHOTO JIeUeHUsl JIOLIa iel B Crelai3UPOBaHHbIX K/TMHU-
Kax. Baenpenue metoza JIO/] B KIIMHUUECKYIO MPAKTUKY MOXKET 3HAUUTE/TBHO YTy UIlUTh
KaueCTBO JIeUeHUs1 PaH y Jiola/iel, obecrieuriBasi 60siee OBICTPBIE U HaJIeXKHbIE Pe3Y/IBTaThI
TIPU YC/IOBUM COO/TIOIeHHs BCeX HeOOXOUMBIX TpeOOBaHU K MPOBEIEHHIO Tepartiu.
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HayyHasi ctaTtbsi / Research article

AHanus ypoBHs C-peaKTMBHOro 6e/ika B XXUAKOCTU
M3 NOJIOCTU MaTKM Yy IOMHbIX KOPOB

I'M. ®upcos

Bosrorpazickuii rocyapCcTBeHHBIIN arpapHbIM yHUBepcUTeT, 2. Bosreoepad, Poccutickas Pedepayus
X firsovgm@yandex.ru

AnnoTtauus. HapyiieHnust B paboTe IMMYHHOM CUCTEMbI, TPABMbI TOJIOBBIX MyTel 1 U3MEHEHUs] B MU-
KpOOHMOTHUECKOM COCTaBe MAaTKH B IIOC/IEPO/JOBOM 11€PHO/| YaCTO CTAHOBSITCS IPUUMHON MEeTPUTA UK, B [JOJ/ITO-
CPOYHOM NepCcrieKTHBe, BOSHUKHOBEeHNs THOMHBIX Bbl/le/IeHHI U3 B/araauiiia. PaHee ocylliecTB/IeHHbIe aHa/IU3bI
BBISIBU/IH, UTO KOHLIEHTPALHsl CbIBOPOTOYHOTO Gesika C-peakTHBHOTO NPOTEMHA Y KOPOB, MOPAKEHHBIX METPHUTOM,
3HaYMTe/IbHO TpeBbIlIaeT [I0Ka3aTe/u B TPYTIIe 37l0POBbIX )KUBOTHBIX, BBICTyTIatoLel B posi KOHTpost. Llens
HCC/Ie/J0BaHUs — M3yueHre 13MeHeHus KoHLeHTpauun C-peakthBHOro Oeska (CPB), KOTOPBIH CTy)KUT UH/UKATO-
POM BOCHa/IMTe/IBHBIX TTPOL{ECCOB MPH JHArHOCTHKE, B IKCCyZjaTe U3 MaTOUYHOM MOJIOCTH Y MOJIOYHBIX KUBOTHBIX
nocsie pogoB. Hayunbie pabotsl ipoBoaunu ¢ 2020 mo 2024 1. Ha 6a3ze OO0 «CII “IloHckoe”» (Bonrorpagckas
obnacte). YposeHb CPB B )KMAKOCTSX, OyYeHHBIX IIOC/Ie IPOMBIBAHMS MaTKH, @ TAK)Ke B IJIa3MEHHbIX 1pobax
OoTIpeziesIsuIv C MICII0/Ib30BaHHeM MMMyHotepMeHTHOro a"ann3a (ELISA), mpumenuTensHo K cepunt 06pasIioB
Y Habopy /151 AMarHOCTUKM JlaHHOTO 6romapkepa. VcciejoBaHus B J1ab0paTopyy IPOBOAMIIA COI/IACHO MH-
CTPYKLMSIM, TIPE0CTaB/IEHHBIM IIPOM3BO/IUTE/IEM aHAIUTHUECKOTO 000pY/I0BaHUs U HEOOXOMMbIX DEaKTHBOB.
BeisiBreHs! Mogudrkanuy B cogepskanu CPB B cocTaBax Jjisi CIIpHHIEBAaHNST MAaTKH Y KOPOB Ha MPOTSDKeHUH
omnelTa. B pacTBopax /151 MpoMbIBaHHS MOJIOCTH MaTKH Y 370POBBIX KOPOB U3 KOHTPOJILHOTO Psifia CpeAHuUi
ypoBeHb CPB nocturan 23,62 + 8,94 Hr/mi, Torja Kak y XMBOTHBIX 9KCIIEDUMEHTabHOM IPYIIIbl, CTPa/iaroLiuX
METPHUTOM, TOT TO0Ka3aTe/b ObUT 3HAUMTE/TBHO BhIIIE U COCTaBRsi 67,26 + 26,32 ur/mn. Habmogasncs pa3bpoc
B KoHIleHTpauusix CPB y KOpoB JjByX IPYIII, UTO CBUAETE/NILCTBYET 00 X Pa3/MuHON MMMYHHOM aKTUBHOCTH.
CrenaH BBIBOZ, O TOM, UTO oripeziesieHHe KoHLeHTpalmu CPB B KMJKOCTH MaTKH MOXKET OBbITh JiefiCTBEHHbIM
METOZOM /|15l BBISIBJIEHHs] BOCTIATIUTE/TbHBIX COCTOSIHHM B 9TOM OpraHe.

KiroueBsle ciioBa: ELISA, octpast ¢a3a, OCTphIii BOCMaUTeNBHBIA OTBET, TPOMbIBaHHe MaTKH, Bosnro-
rpajckast 061actb

BaarogapHocTH. ABTOp BhIpaXkaeT 6/1aro/japHOCTb BCEM COTPYAHHMKaM Kadezpbl BeTepHHapHO-CAHUTAapHOM
9KCIIepPTH3bI, 3apa3Hbix 6osie3Helt 1 Mopdosoriuy Bosrorpaickoro rocyjapcTBeHHOr0 arpapHOro0 YHUBEPCUTETa

3a MOMOLIb B TIPOBE/IEHUH UCCIIe/|OBAHUH.

3asB/ieHHe 0 KOH(IMKTE MHTEPEeCOB. ABTOP 3asiB/IsieT 00 OTCYTCTBUM KOH(IUKTA HHTEPECOB.
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Analysis of C-reactive protein levels
in uterine fluid of dairy cows

Grigory M. Firsov

Volgograd State Agrarian University, Volgograd, Russian Federation
X firsovgm@yandex.ru

Abstract. The aim is to study changes in the concentration of C-reactive protein, which serves as an indicator
of inflammatory processes in diagnostics, in the exudate from the uterine cavity of dairy animals after parturition.
In the period from 2020 to 2024, in the Volgograd Region, scientific work was carried out on the basis of LLC
"SP 'Donskoye"". The level of C-reactive protein in the fluids obtained after uterine lavage and in plasma samples
was determined using enzyme-linked immunosorbent assay (ELISA) on a series of samples and a diagnostic
kit for this biomarker. The studies in the laboratory were carried out according to the instructions provided by
the manufacturer of the analytical equipment and the necessary reagents. The study revealed modifications in
the content of C-reactive protein (CRP) both in blood plasma and in the uterine syringing solutions in cows
throughout the experiment. In the uterine lavage solutions of healthy cows from the control series, the average CRP
level reached 23.62 + 8.94 ng/ml, whereas in the animals of the experimental group suffering from metritis this
indicator was significantly higher and amounted to 67.26 + 26.32 ng/ml. There is a spread in the concentrations
of C-reactive protein in cows of the two groups, which indicates their different immune activity. The study aims
to evaluate C-reactive protein as a potential indicator of inflammation during uterine healing after labor. Based
on the results, it can be concluded that determining the concentration of this protein in uterine fluid may be an
effective method for identifying inflammatory conditions in this organ.

Keywords: ELISA, acute phase, acute inflammatory response, uterine lavage, Volgograd region
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BeepneHue

da3a rocepo10BOro Nepro/ia NpeICTaBIsIeT CoO0M K/TIOUeBOM MOMEHT Zijist 6/1aroro-
JTyuust 1 MOJIOUHOM TIPOYKTMBHOCTU KOPOB [1]. [Toc/ie poxkieHust TeJieHKa Perpo/yKTHUB-
Hasl CCTeMa KOPOBBI BO3BPaAIIlaeTCsi K CBOeMy 00BIYHOMY COCTOSTHUIO /10 OepeMeHHOCTH.
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B maTke mpoucXoAsT COKpaljeHre MbIIIEUHOIO CJ10S1 M BOCIa/IUTe/IbHbIe TIPOLIeCChI
B CJIU3UCTOMN 000J10UKe, YTO HeOOX0AUMO A/1si U30aB/IeHus OT TUIALleHThI U TIpe/ioTBpa-
eHust MHGEeKIWH, BK/IIOYast Te, KOTOPbIe BbI3bIBAIOTCS MATOT€HHBIMU OAKTePUSIMH.
MukpoopraHr3mbl 6aKTepHanbHOTO TIPOMCXOXKIEHHS, 3a/lep>KUBAIOIIeCs: B MAaTOYHOU
T0JIOCTH TIOCJIe TIPOIiecca POioB, 0OHAPY>KUBAKOTCSI CUCTEMOM BPOXK/I€HHOTO UMMY-
HUTeTa. B pe3ysbTare 3TOro rporecca Hab/roAaeTcs repemMeleHre BOCTaIUTenbHBIX
3/IEMEHTOB KPOBH, BK/IH0Uasi TMM(OLUTHI U HEUTPO(UIIbI, K yUaCTKaM PernpoAyKTUBHOMN
CUCTeMBI, [Jie JIOKa/IM30BaHbl [1aTOreHHble MUKPOOPraHU3MBI.

[TpoTenHBI OCTPOTO BOCTIA/IUTETFHOTO OTBETA BBITIOHSIOT pa3HOOOpasHbie PyHK-
1uy, 61arofiapsi KOTOpEIM OHU OOPIOTCS € BaKTeprasbHBIMU areHTaMH, CHIKAlOT CTeleHb
TPaBMHUPOBAHUS TKaHel U CII0COOCTBYIOT UX BOCCTAHOBJeHUIO [2]. B BeTepuHapHO#
npakTKe C-peakTuBHbI 6eok (CPB) mprMeHsieTcs Kak 1oka3aTe/ib Ha/TMuusi BOCIIa-
JIUTEJIHOTO TPOoLiecca, a TaKXe /i1 MOHUTOPUHTa 3()QeKTUBHOCTU TepareBTUYeCKUX
MepOoNpUsTUI B Cyuae BOCIA/JWTe/NbHbIX NaTosoruii [3]. MccnemnoBanus, npose-
neHHble paHee B benapycu (2020) u Hamu B Bonrorpazckoii obnactu (2023) [1, 4],
T0Ka3a/ii, YTo Y KOPOB, CTPAZAOLIMX MeTPUTOM, YPOBEHb CbIBOPOTOUHOTr0 CPB Obin
3HAUUTE/IBHO BbILIE, UeM Y 30POBbIX )KUBOTHBIX U3 KOHTPO/IbHOU rpymnmbl. CocTaB-
nsrouM s51eMeHToM CPB sIB/ISileTCsl HeIVIMKO/IM3UPOBaHHbBIN NTPOTEHH, BKJ/IIOUYAIOLUI
MATb KOMIIOHEeHTOB. OH B3aWMOZEMCTBYeT C JIUMOMNO/INCaXapyuAHbIMU CTPYKTYpaMH,
KOTOpble 0O0HapY)XMBAIOTCSI B 060/10UKaX MUKPOOPraHU3MOB, TaKHUX KakK OakTepuu
v TpuOBbI [5]. B KIMHUYeCKUX UCCIeI0BaHUSX, HarpaB/ieHHbIX Ha aHamu3 CPh B kaue-
CTBe T10Ka3aTesisi CHCTeMHOT0 BOCTIajieHus, peobsiajjaeT U3yueHre ero KOHL|eHTpaLuy,
HO ciyuau ucrnonb3oBanust CPB B kauecTBe uHAMKATOpa /151 OTC/Ie)KMBaHUS BOCIIa-
JIUTeNbHBIX peakliiii B KOHKPeTHbIX OpraHax, BK/Il04as MaTKy, BCTpeuyarTCs KpaiiHe
penko. MccnenoBanre Ando, Y et al. u3 finonuu [6] o6Hapy»kus1o TIOBBIIIEHHOE CO/ep-
xanue PGF,, u CPb B sH0MeTpun. BrICOKHEe YPOBHU 3THX Bel[eCTB B KDOBA MOI'YT
CTY>KUTb TIPU3HAKaMH, MTO3BOJISIIOLMMU OIpPe/le/IUTh )KUBOTHBIX C PUCKOM Pa3BUTHUS
3aJiep)KKH TJ1alleHThl WU MeTpuTa [7].

CPB He TonbKO 00/1a/1aeT BBICOKOM CIIOCOOHOCTBIO 00HAPY>KUBATh BOCIA/IUTE/IbHbIE
TIPOLIeCCHI, OH TaKXke 3(PeKTUBHO OTK/IMKAETCsl Ha JieueOHbIe TIPoLie[yphl. ITO JiesiaeT
CPB LieHHBIM UHCTPYMEHTOM /[i/11 MOHUTOPHUHTA U yTIPaB/IeHUs TepareBTuUeCKUM Tpo-
1[eCCOM B C/Tyuae pa3/IM4YHbIX 3a00/1eBaHui, XapaKTePH3YIOILUXCS yBeTnUeHeM YPOBHS
3TOro Mapkepa [8—15].

ITennb ucciegoBanus — aHanu3 Konebannii ypoeHsi CPB, siBrstorierocst Hecrewu-
(bryeCcKUM 1MokasaresieM, yKasbIBaroLMM Ha HaJlMure OCTPOro BOCMA/IeHUs B )KUJKOCTH
13 [10JIOCTU MaTKU M0CJIe OTeJla Yy KUBOTHBIX MOJIOYHOI'O HarlpaB/leHusl.

MaTepMaﬂbI n MeToabl nccnepgosaHusa

NccnenoBanus niposoauau B 2020-2024 rr. B OO0 «CII ,,JloHCKOe“», pac-
rosi0’keHHOM B KasytaueBckoMm paiioHe Bonrorpazckoii o6mactu Poccuu, ¢ oropoit
Ha JYarHoCTUYeCKHe [JaHHble, ITpeloCTaB/JeHHble KOPOBaMU T'OMIUTUHCKOU MOPOJbI
C MpUMeCchI0 (PU3CKOU, JOCTUTLLIMMU TPeX-MATUIeTHETO BO3pacTa U UMEILUMHU
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CpeIHUM roJJ0BOM 00beM MoJioKa B ripezieiax 8560...8942 kr. B npoijecce skrcmepu-
MEeHTaJ/IbHOI'0 UCC/IeZl0OBaHUS y4acTBOBAa/IM KOPOBbI KOHTPOJIbHOM IPYMIIbI 3,0POBbIX
JKUBOTHBIX (n = 16) 1 onbITHOM rpymmsl (n = 16) 601bHBIX MeTPUTOM KOpOB. Kputepuu
[/l YCTaHOBJIEHUS] KJIMHUYeCKUX JUarHo30B B C/lyvyae I10C/AepOo/0BbIX [1aTOJ0TUM
y KOPOB BKJ/IHOUa/IX CAeAYOIIMe MOI0KEHUsI: METPUT CUMTAJICS KIMHUYECKUM, eCTU
BOCIa/IeHWe MaTK! BO3HUKAJIO B [TepBble TPU HeJle/v NI0C/Ie POZIOB, XapaKTepU3ysch
yBe/IMUeHUEM ee pa3MepOB U HajJuuueM THOWHBIX BblJle/IeHUI U3 T0JIOBBIX MyTew;
5H/IOMETPUT AUarHOCTUPOBAJICS KaK KJIMHWYeCKUM, Kor/ia MH(eKLIMOHHBIN rpoliecc
HauuHa/Cs cnycTs 21 AeHb Mocje oTesa, COMPOBOXKAsICh CIU3UCTO-THOMHBIMU
WU THOMHBIMU BBIJ|e/IeHUSIMHU, KOTOPble MOIJIA ObITh 0OHapy>KeHbI C TTIOMOLIbI0
peKTasbHOro 00C/Ie[0BaHUs U yIBTPAa3BYKOBOTO CKAHUPOBAaHUS; CyOKTMHUYE CKUI
SH/JOMEeTPUT OIpeesIsiiv IIPU OTCYTCTBUM SIBHBIX CUMIITOMOB BOCIIa/leHUsI MaTKU
roc/ie pofoB, yTO 0OHAPYKHUBAIOCh B XO/le PeNPOAyKTUBHOW JUAarHOCTUKH. [11si
aHasM3a L[UTONIOTUUeCKOT0 MaTepHasia UCIoJb30Bajy LUTOIIeTKY, 00pa3ibl C KOTO-
pOii HAHOCUJIM Ha CTeK/a, ((MKCUPOBAa/IU M OKpallKBaau 1o metoay Paitta — 'mm3a.
[Tofcuer K1eTOK MaTKy M HEUTPOGUIOB IPOBOAU/ICS MUKPOCKONIUYeCKH. JlnarHos
CTaBUJICS TIPU BBISIBJIeHUH Oomee 5 % rmonuMopdHOsIAepHbIX HEUTPOPUIOB cpean
200 kneTok. Bo Bpemsi poBeieHNs UCC/ieJOBaHUI He ObLT YCTaHOBJIEH JUarHo3
BOCHAaseHus LiepBUKA/JIbHOTO KaHala MaTKU.

Yposenb CPB onpefiesnsiii mocpeAcTBOM MMMYHO(epMEHTHOro aHair3a B popMmare
sandwich c mpumeHeHneM ctaHAapTHbIX HabopoB Ayisi ELISA. Vi3mepeHue onTiuueCcKux
IJIOTHOCTEH OCYILIeCTBIISUIU C ITOMOLLbIO aBTOMaTU3UPOBAHHOTO pyziepa /Jsi MUKPO-
T/1QHILIETOB.

[Tepen rpoLieiypoit OpolLLIeHus IT0JIOCTU MaTKU BBITOJIHS/IM BarHa/IbHbINA 0CMOTP.
[Nepen BarnHa/ILHBIM OCMOTPOM TIPOBOAWIACK TII[aTe/IbHas TUTMeHndYecKast 00paboTka
TIOJIOBBIX TY0 C MCIO/IB30BaHHEM BOZbI M MbLIA, @ TAK)Ke OCYIIeCTBIsIAch Je3UHpeKLus
PYK Bpada 3TaHOJIOM /Ijisl TTPeJJOTBPAllieH s pUCKa MH(EKLIMOHHBIX OCIOKHEHHI B 00-
JIaCTH BJlarajuilia U LiepBUKa/JIbHOIO KaHasa. ITpoBoaniv naaenaTopHoe peKTajibHoe
WCCe[ioBaHKe TIPSIMOM KHUIIIKY /IJIsl aHa/Ii3a CeKpeLdy U3 MaTOUHbIX TPy B 00/1aCTh
LIeMKU MaTKH, OIpe/ie/ieHusl CTelleH! PaCKpbITHs 3eBa MaTKU U OLIeHKU COCTOSIHUS
pPenpoAyKTUBHBIX OPraHOB HEMOCPeACTBEHHO Mepe/, HauajoM OPOLLIEeHHUs.

[Tpumepsl 06pa3LoB /1 JaBa)ka ObLIN MepefiaHbl B MCCIeA0BaTeIbCKYIO Ja-
OGoparopuio B KpaTuaiilivie CPOKH, BCErO 3a OJWH Uac, OMelleHbl B LieHTpUudyry
Y Bpallja/IuCh C ycKopeHreM 760 06/MUH Ha TIPOTSDKEHUH NSTH MUHYT. Cofep)KaHue
CPB B pacTBOpax, MoayueHHBIX MPU MPOMBIBKE MaTKH, a TakKKe B MJIa3MeHHBIX 00-
pasiiax u3Mepsiyii MeToJoM UMMyHopepMeHTHOTO aHar3a (ELISA) c npumeHeHreM
MOBTOPHBIX MOPLMI ¥ KOMIUIEKTA [/l OTipeieieHrst JaHHOro Oeska. JlabopaTtopHbie
HCC/IeIOBaHMs ObUTH BBITIOJTHEHBI COTVIACHO PeKOMeH/JalisiM, KOTOpbIe Tpej0CTaBU/I
MPOU3BOUTEb 000PYI0BaHUS U peareHToB. 3HauUeHusl MPeJiCTaBIeHbI B BU/le CPeJHEr0
roKasaTesisl £ CTaHJapTHOrO OTK/IOHeHUs. [1J1s1 BbISB/IeHUS CTaTUCTUYeCKUX PasInuui
MeXXJy CpeJJHUMH BeJIMYMHAaMU MPUMEHS/ICS aHa/Inu3 JUCIIePCUU C TIOBTOPHBIMU 3a-
Mepamu U U-kputepuit ManHa — YuTtHU. Pasnuuus npr3sHaBaavch 3HAYMMbIMU [1PU
3HaueHUsiX p, MmeHbiux 0,05.
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PesynbTaTtbl UccnegoBaHusa U 06CyXXaeHne

AmHanu3el BBISIBUIM, UTO Y KOPOB C METPUTOM OTMEUAaeTCsl JOCTOBEPHOE CHIKEHUE
KOHIIeHTpaIiy MOYeBHUHBI U KpeaTWHHUHA 110 CPaBHEHHIO C TPYIIION 3710pPOBBIX 0Cobeit
(p <0,05). Y )KMBOTHBIX, CTPaZlalOIlIUX METPUTOM, YPOBEHb ()ePMEHTOB acraparvuHa-
MHUHOTpPaHC(epasbl U y-TII0TAMUITPAaHCIIeNTHAA3bI B I171a3Me KPOBH ObLT 3HAUHTETHHO
noBeIieH (p < 0,05) oTHOCUTeNLHO MOKa3aTeeid KOHTPOJIbHOM Ipymibl. [1py 3ToM
y KOPOB C BOCIa/ieHleM MaTK{ Hab/i0aoch yMeHblleHre COo/iepyKaHus XoIeCTeprHa
u kKaneiys (p < 0,05).

Ypoeenb CPB B >KUKOCTH, MCITIO/Tb3yeMOM /IJ1s1 IPOMbIBAaHUS MaTKH (puc. 1), ObL1
3HAUUTE/IbHO HIDKE Y )KMBOTHBIX KOHTPOJIbHOM TPYTIIbI [0 CPaBHEHUIO C ITOKa3aTessiM|
JKUBOTHBIX ONBITHOU rpynmbl. CpesHss KoHLeHTpauus CPB B pacTBopax /il IpOMBbI-
BaHUS MaTKH Y KOPOB KOHTPOJIbHOM TPYMIbl cOCTaBW/Ia 0 23,62 + 8,94 Hr/m/1 IPOTHB
67,26 + 26,32 HIr/M/T Y KOPOB OIMBITHOH T'PYIbI O0BHBIX METPUTOM. U-KpUTepuii
Manna — Yuthu coctasui 0,000 npy acCUMITOTUYECKOU [IBYCTOPOHHEHN 3HAUMMOCTH
0,001. Takum obpa3om cpeaHsst KoHIeHTpalys CPB y KOpOB KOHTPOJIBHOU I'PYTITIBI
Y Y KOPOB OTBITHOU TPyNIibl O0/IbHBIX METPUTOM CTAaTUCTUUECKU JOCTOBEpHA MpU
3HaueHud p > 0,001.

25 70
5 =]
24 (=]
W Tpetuii Ll 23,62
HE3QTHAL Ll 67,26
3 &7
W ETopoi
HE3QTHNE
22 (2]
+ CpegHee
21 (2]
20 [
19 83
KowTpansHaa OnemeaR rpynna
rpynnz {n=15) {n=16)

Puc. 1. YpoBeHb C-peakTnBHOro 6efika, Hr/MJ, B pacTBopax A9 NPOMbIBaHUS MaTKM Y KOPOB
KOHTPOJIbHOM 1 OMbITHOW rpynn

VcTtoyHmk: coctaBneHo TM. ®rpcoBbIM.
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Fig. 1. The level of C-reactive protein, ng/ml, in solutions for uterine lavage in cows of the control and
experimental groups

Source: compiled by G.M. Firsov.

Ha puc. 2 oTMeueHO OTCyTCTBUE B3aUMOCBSI3U Mex1y codepkanueM CPbB B xxup-
KOCTSIX M3 MaTKU U CbIBOPOTKX KPOBU. OJHAKO BBISIBJIEHA CTaTUCTHUYECKH 3HAUMMast
cBsizb (r = 0,54, p < 0,1) mexxay KoHLleHTpaLreid CPB B MPOMBIBHBIX XKUJKOCTSX U CO-
OTHOIIIEHWEM CYMMbI HeUTPOGUIOB U TUMGMOIUTOB Ha 1-, 5- 1 10-i1 leHs KOHTPOIbHOMN
Y OMBITHOM TPy MOC/I€POA0BOro Nepuoja.

bepemMeHHOCTE OKa3bIBaeT cephe3HOe BO3/EMCTBHE Ha (PYHKLMOHUPOBaHUE NIMMYHHOMN
cucTeMbl. Ba)kHble B3aMMOOTHOLLIEHUS] MEXXAY UMMYHHBIMHA MeXaHU3MaMU U 3/1eMeH-
TaMH PernpoAyKTUBHOM CHCTeMbI UTPAIOT K/IFOUEBYIO POJib B 00eCTiedeHHnH YCIIeTHOTO
BbIHAIIIMBAHUS T1710/1a, OHAKO OHM K€ CITOCOOCTBYIOT 0C/1ab/IeHHUI0 UMMYHUTETA, UTO
yBe/TMYMBaeT BePOSITHOCTD Pa3BUTHS 3a00/ieBaHui. Po)KieHNe TeAT U COMyTCTBYIOILIe
MeTaboIMueCcKre 0C/IO)KHEHUSI MOTYT CTaTh CEPbe3HBIM UCTBITAHUEM IS 3/10POBbSI
KOPOBBI. B 0TBeT Ha cTpecc B opraHri3Me JKUBOTHOT'O MOJKET 3allyCTUTBbCS MEXaHU3M
OCTpOr0 BOCHA/UTETLHOTO OTBETA, YTO OOBIYHO COMPOBOXK/IAETCS TIOBBIILIEHHOM TIPO-
nyKiyen 6esKoB oCcTpo ¢a3bl B rieueHH. ViccienoBarenu [8] BBIIBUIH KOPPEJISLIVIO
MeX/y YBeJTMUeHHbIM YPOBHEM O€/TKOB OCTPOTO BOCIA/IUTETLHOTO OTBETa U TPaBMa-
TH3aleld TKaHel, 00yC/IOB/IeHHOW yCHUIEHHOU [1esiTe/TbHOCTBI0 MUOMETPUST B TIEPUO/,
OTXOXKJEHUSI T7I0/ia, TIPOL[eCCaMi UHBOIIOLIMU MaTKH, a TaKXXe SIBJIEHUSIMU JiereHepaLin
Y BOCCTaHOBJ/IEHUS SHAOMETPHSI.
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Puc. 2. YposHu CPB B MaTKe 1 CbIBOPOTKe KPoBW Ha 1-i1, 511 1 10-1 IeHb KOHTPOSIBHOWM M OMbITHON
rpynn NOcnepoaoBoOro nepnoaa

VicToyHmk: coenaHo M. ®1MpcoBbIM.

Fig. 2. CRP levels in the uterus and blood serum on the Tst, 5th and 10th day of the control and
experimental groups of the postpartum period

Source: compiled by G.M. Firsov.

WccnepoBanus B Vicianuu [9] nokasbIBarOT, UTO Y KPYIIHOTO pOTaToro CKoTa
BBICOKME YDPOBHU 0eJIKOB, CBSI3aHHBIX C OCTPHIM BocmasnieHueM (B uactHoctu CPB),
KOppe/avpyloT C yBeJIMYeHWEeM KOHLIeHTPaL[M1 KOPTH30J/1a B OTBET Ha CTPECCOBBIE
cutyatuu. TeM He MeHee, HECMOTDS Ha OOII[YI0 TeHJeHIMIO K TT0Z00HON peakiuy,
ee MHTeHCUBHOCTh MOXKeT 3HaUMTeIbHO K0J/ie0aTbCsl cpein pa3HbIX ocobeii: ogHU
JKMBOTHBIE TPOSIBJ/ISIOT SIPKO BbIPaKEHHBINM OTBET, B TO BpeMs Kak ipyrve pearupyror
cnabo v oyt He3ameTHO. [logo6HOe OBLI0 YCTAaHOB/IEHO B HallleM KCCJIef0Ba-
Huu. UccnegoBanue bpuraguposa FO.H. u ap. u3 Benapycu [3] BeISIBU/IO, UTO CUHTE3
oCTphIX (ha30BbIX OE/IKOB HEOJMHAKOB KakK MeX/1y Pa3HbIMU BHUZAMU KUBOTHBIX, TaK
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U cpeau ocobeii ogHOTO BU/ja. PasnuuHasi cteneHb BapuabenbHOCTU B ypoBHsAX CPB
y KOpOB 00erX TPy yKa3biBaeT Ha MX pa3HOOOpa3Hy aKTUBHOCTL. COIMOCTaBUMBbIe
pe3y/bTaThkl I10/Iy4YeHbI 1 HaMU.

3akoyeHue

W3yyancs C-peakTHBHBIN Oe/IOK B KaueCTBe BO3MOYKHOTO 1T0Ka3aTerIst BOCIa/TUTe Tb-
HOTO TIpoLiecca B TIepUO/, BOCCTAHOBJIEHUsI MaTKU TI0C/Ie poZioB. [To/lyueHHbIe JaHHbIe
MO TBEPW/IH, UTO aHa/u3 ypoBHsI CPB B MaTOYHOM YKUAKOCTH MOXKET CJTY>KUTh 3¢-
(eKTUBHBIM CIIOCOOOM JUArHOCTHKH BOCITA/IUTE/IbHBIX MTPOLIECCOB B MaTKe. B TeueHue
orpe/ie/IeHHOT0 KOHTPOJIMPYEMOTO BPeMEeHHOT0 MPOMEeXKYTKa ObUT OTMeUeHbI 3aMeTHbIe
koebanust B ypoBHsix CPB. Tem He MeHee, aHa/IM3 3TUX MeTabO/TUTOB HEOOXOAUMO OCY-
IIeCTB/ISTh B KOMILJIEKCe C [leTa/IbHbIM U3yueHHeM UCTOpUH 00/ie3HU U BCECTOPOHHUM
BeTepUHAPHBIM 0CMOTPOM KayK/I0TO YKMBOTHOTO.
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MeHoTUNMYecKasa KnacTepusauus 51 copta KynbTypHOM
n ¢popM AuKoi com ¢ ucnosibaoBaHnemMm SSR-mapkepoB

A.A. UBanui E, A.A.Tlen3un , O.H. bonpapenko ,

A.A.bmnoBa , A.E.I'petuenko , JL.E.VIBauenko , II.]]. TuMKHH

®eiepasibHbIN HayUHbIN LeHTP «BCcepoccuiickuili HayuyHO-UCC/1eq0BaTeIbCKUl UHCTUTYT COU»,
2. BnazosewjeHck, Poccutickas ®@edepayust
X iaa@vniisoi.ru

Annoranusa. Copra cov XapaKTepr3yHTCsl B 0CHOBHOM MOP(O/IOrHUeCKUMU ¥ OUOXUMHYeCKUMH TIPU3Ha-
Kamu. OIHAKO T1pY MOMBITKE UCTI0/b30BaTh JaHHbIE TTapaMeTphl B ueHTHGUKALUK U AuddepeHIHalil COPTOB
WICCTIe/I0BaTe/N CTaJKUBAKOTCS C 3aTPYAHEHHUSIMH, UTO YCI0XKHSEeT paboTy ¢ 6/M3KOpOACTBeHHBIMH COPTOBBIMU
JMHUSMU. MUKpocaTe/l/IMTHEIe MapKepbl, Wi SSR (ITpocThie TOBTOPHI TIOC/Ie[0BAaTe/IEHOCTH), SIBJISTIOTCS
OTJIMUHBIM UHCTPYMEHTOM [ijisl UeHTUUKaLUK U AuddepeHLIMallii COPTOB, BbISB/IEHUsI CTEIeHU UX TeHeTH-
YyeCcKOro POJCTBa U 3alljUTe aBTOPCKUX Ipas. Llesb vccnefoBaHysl — nosyueHue MoJIeKy/IsipHO-TeHeTUYeCKUX
(hopmyn As1s1 COPTOB Ky/IBTYPHOM U )OPM MKOM COU C TIOC/IeYIOIIAM BhISIB/IEeHHEM MX TeHeTHUeCKOTO POZICTBA.
Marepuanom ucciefoBaHust Cay>kun 51 obpaser] Ky/lbTypHOM U [UKO# cou (39 Ky/lbTypHBIX COPTOB COU Ce-
nekuyu ®T'BHY ©HILI BHUN cou u 12 ¢opm auikoii cou). VI3 ncceayeMbix 06pasLjoB BEIJEISIOCh TeHOMHas!
JHK, xortopast 3atem 6b11a amrumunipoana. [TomyueHHbIe aMIUIMKOHBI pa3fieiny B 2%-M arapo3HoM reje
Y IeTeKTUPOBaH JJIMHY MOMYUYUBIIUXCS (PParMeHTOB B IBYX MOBTOPHOCTSIX. [1/is1 MO/IeKy/sIpHO-TeHeTHYe CKOM
XapaKTepHUCTHKU UCTIOB30Ball 9 MUKPOCATe/UIUTHBIX JIOKYCOoB (Satt1, Satt2, Satt5, Satt9, Soyhsp176, Satt681,
Sat_263, Satt141, Satt181). Pe3ynbTarhl, JeMOHCTPUPYIOIIME IJIMHY KaXKJOT0 JIOKyCa, POaHaTU3UPOBaIi
anroputMoM UPGMA z71s1 peructpanjyy reHeTH4eCKOro poZiCTBa UM OTAa/eHHOCTH. [To/yueHbl MoseKysisipHoO-
reHeTHYecKre (popMysibl MCCiIe[yeMbIX 00pa3LioB, KOTOphIE B aibHENIIeM MOKHO UCIT0/Ib30BaTh sl COCTaB/IeHs
reHeTuueckux nacrnoptos. Ha ocHose anroputma UPGMA 51 reHOTUIT COU CIPYNIMPOBaIU B 13 OCHOBHBIX
KJ1acTepoB. Bo/bIIMHCTBO (hOpM AMKOM Cou, MPOU3PACTAIOLIUX B AMYpPCKOM 00/1aCTH, IPOAEeMOHCTPHUPOBAIN
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reHeTHUeCKy!o O/1M30CTh Grarofaps MpUHa//1eKHOCTH K TpeM OJIM3KO pacriosoyKeHHbIM Kaacrepam. OfHako
tdopma avkoii cou u3 Xabaposckoro kpast ([ukas cost 31) u ogHa u3 popm Amypckoii obaactu (K3-6337),
He BXOZsIllasi B yKa3aHHbIe K/1acTepbl, 0Ka3aJuCh TeHeTUUeCKU OTJaneHbl OT APYTUX IPYIN JUKOM cou. OTH
pe3y/bTaThl CBH/ETe/ILCTBYIOT 00 aZleKBaTHOCTY HCII0/Ib30BaHust 9 SSR-/I0KyCOB 1 3aiau M eHTH(UKALHY,
BBISIB/IEHNS POZICTBA U Jja/IbHEMHIIIelt MacropTH3aljiy COu.

KnroueBsre cnoBa: Glycine max, Glycine soja, SSR-ananus, [IHK-mapkepsl, MUKpOCaTe/TUTHBIE JIOKYCBI,
MOJIeKY/ISIpHO-TeHeTHUeCKas acropTU3aLus
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Genotypic clustering of 51 soybean cultivars
and wild forms using SSR-markers

AlenaA. Ivaniy ‘g, Andrey A. Penzin ~, Olga N. Bondarenko ',
Anastasia A. Blinova ', Alina E. Gretchenko ',

Lyubov E. Ivachenko ', Pavel D. Timkin

Russian Research Institute of Soybean, Blagoveshchensk, Russian Federation
> iaa@vniisoi.ru

Abstract. Soybean cultivars are characterized mainly by morphological and biochemical traits. However,
researchers encounter difficulties when trying to use these parameters in cultivar identification and differentiation,
making it difficult to work with closely related cultivar lines. Microsatellite markers or SSRs (simple sequence
repeats) are an excellent tool for variety identification and differentiation, revealing the degree of genetic
relatedness and copyright protection. The aim of the research was to obtain molecular genetic formulas for
cultivated and wild soybean varieties with subsequent identification of their genetic relatedness. The object of
the study was 51 samples of soybean (39 cultivars and 12 wild forms). Genomic DNA was isolated from the
studied samples and then amplified. The obtained amplicons were separated in 2% agarose gel and the length of
the fragments was detected in two replications. Nine microsatellite loci (Satt1, Satt2, Satt5, Satt9, Soyhsp176,
Satt681, Sat_263, Satt141, Satt181) were used for molecular genetic characterization. Results demonstrating the
length of each locus were analyzed by the UPGMA algorithm to record genetic relatedness or remoteness. The
molecular genetic formulae of the studied samples were obtained, which can be further used to compile genetic
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passports. Based on the UPGMA algorithm, 51 soybean genotypes were grouped into 13 main clusters. Most of
the soybean wild forms growing in the Amur Region demonstrated genetic proximity due to belonging to three
closely located clusters. However, the soybean wild form from the Khabarovsk Territory (Dikaya soya 31) and
one of the forms from the Amur Region (KZ-6337) were genetically distant from other groups of soybean wild
forms. These results indicate the adequacy of the use of 9 SSR locuses for identification tasks, identification of
relatedness and further passportization of soybeans.

Keywords: Glycine max, Glycine soja, SSR analysis, DNA markers, microsatellite loci, molecular genetic
passportization

Authors’ contribution. Ivanius A.A. — analysis, scientific writing; Penzin A.A. — conducting the experiment,
editing the article; Bondarenko O.N. — amplification; Blinova A.A. — DNA release and electrophoresis;
Gretchenko A.E. — conducting electrophoresis; Ivachenko L.E. — scientific writing and editing; Timkin P.D. —
scientific writing and editing, conducting the experiment, formulating the main idea.

Funding. The study was performed as part of the research work No. FNGE-2024-0014.
Conflict of interest. The authors declared no conflict of interests.
Article history: received 7 May 2024; accepted 14 October 2024.

For citation: Ivaniy AA, Penzin AA, Bondarenko ON, Blinova AA, Gretchenko AE, Ivachenko LE, Timkin PD.
Genotypic clustering of 51 soybean cultivars and wild forms using SSR-markers. RUDN Journal of Agronomy and
Animal Industries. 2025;20(1):88—101. (In Russ.). doi: 10.22363/2312-797X-2025-20-1-88-101 EDN HYSNGO

BeepneHue

W pentrdukays COpToOB COM — BayKHasl 3a/iaua B MPUK/IAJHON CeneKLUU, CeMeHO-
BO/ICTBE, TOPTOBJIe U T.[. PellieHre TakKoi 3a/ladll BO3MOXXKHO C MCIO/Ib30BaHUEM ABYX
METO/OB: OL|eHKA MOP(OIOrueCcKUX MPU3HAKOB U aHa/Ii3a MOJIEKY/ISIPHO-TeHeTHYe CKUX
MapkepoB. MeTo/ibl He B3aUMOUCKJ/TIOUAIOT, a JOTIONHSIOT ApYT Apyra [1, 2]. HecmoTpsi
Ha TO, UTO Z1/1sl IPOBEPKH OZHOPOJHOCTH U CTAOUILHOCTH PacTeHHUH UCIOb3YIOT MOpGho-
JlorvuecKue TIpYU3HaKU, ToC/eIHHe He TIOAXOAAT /ISl CeJIEKL[UU C Y3KUM reHeTHYe CKUM
paszHooOpa3ueM. Ha cerofHsIIHMI 1eHb UCC/IejoBaTe/ld COCPeA0TOUeHbI Ha IIPUMeHeHNH
MOJIEKY/ISIPHBIX MapKepOoB.

bnarozapst MoneKynisipHBIM MapKepam uzieHThYKalys U guddepeHanus pasaimy-
HBIX COPTOB pacTeHUll CTAHOBSITCSI MeHee 3aTpaTHBIMU 110 BpeMeHHU U 6osiee TIpOCThI-
MU [3, 4]. I morcka MOeKy/IsipHO-TeHeTHYeCKUX MapKepOB LLIMPOKO HCI0JIb3YeTCsl
nisathopMa ceKBeHUpoBaHHsl HOBOTO rokosieHusi (NGS). Mapkephl /1Jisi rTeHeTUUeCKOTro
M3y4YeHUs KyJbTYPHBIX PACTEHUM MOTYT ObITh TIPe/ICTaB/I€HbI POCTHLIMHU TTIOBTOPAMH
nocsiefoBaresibHOCTeM (SSR), oqHOHYKIeoTHAHBIMY roiuMopdusmamu (SNP), nmonu-
Mop(u3MamMu JIMH peCcTpUKLMOHHBIX (pparmeHTOB (RFLP), momumopdusmamu gamH
amruiupoBaHHbix hparmeHToB (AFLP), BcTraBkamu/menensimu (InDels) u ap. [5-7].

Mukpocarenmmtsl (SSR) BcTpeuaroTcsi B TeHOMax OOJBIIMHCTBA SYKapHOT U SIB-
JISTFOTCST 0UeHb UH(OPMAaTUBHBIMU, MHOTOA/l/Ie/IbHBIMU U BOCIIPOM3BOAUMBIMU. MeTof,
SSR-ananm3a siByisieTcst Haubosiee MepCreKTUBHBIM U MPUTOAHBIM [I7IsI IPAKTHYe CKOTO
WCTO/b30BaHusl, Oy1arofiapsi TAKUM KPUTEPHUSIM, KaK BbICOKAs TOUHOCTb U HAZIEXKHOCTh
pe3ysabTaroB [8—10].
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Iens Hcc/Ie[0BaHMS — TIOTyUeHHe MOJIEKY/ISIPHO-TeHeTHUeCKUX (hopMyIt i7isi COPTOB
KY/IBTYPHOU U (hOpPM JMKOM COM € MOC/IeYIOLIM BbIsIB/IEHHEM UX TeHeTUUeCKOro PO/ CTBa.

MaTepMaﬂbI n MeToabl nccnepgosaHusa

Marepuasnom /i/1st UCCefloBaHuUsI ObUTH ceMeHa Ky/IbTypHBIX COPTOB COU CeNeKL|N
BHWMU cou 1 hopmbl JUKOM COH, apeas KOTOpbix AMypckast obmacts (K3-6337, Kbi-29,
KA-1413, KA-32, Kben-72, Kbn-24, KA 346, KT-156, K3-578, Kbn-90, Kbn-77) u Xa-
6apoBckuii kpati ([vkas cost 31).

T'enomuyto JTHK Beigesnsiiv ¢ UCMO/Ib30BaHHEM KoMMepueckoro Habopa JJHK-3kc-
tpaH-3 (OO0 «CuHton», Poccust) Mo mpoTOKO/Y, PUIOKEHHOMY K peakTUBaM, U3 CeMSTH
cou ¢ MopuduKanyei. s mpoBe/ieHMs UCCIeA0BaHUN 0TOMpPay 1o 6 CeMsiH COM U 3a-
MauMBaId UX B AUCTU/IMPOBAHHOM Bofie 1pu +25 °C B TeueHHe CyTOK. /lasiee cemMeHa
Mo/iBeprasiv OoKOBOM 3aMOp0o3Ke B TeueHue 30 MUHYT npu TemrepaType —86 °C. 3atem
13 KaXKI0ro ceMeHu otoupasnu HaBecky 0,025 T [11].

CrerneHb OUMCTKU U KoHLeHTpauuto THK omnpesensiniv Ha crieKTpodoTomeTpe
EZdrop (Kurait). [Ipegesnst u3mepenust KoHLeHTparyu 6pamu ot 50 o 200 ar/mkm. O6-
pa3Libl CYUTA/IMCH YACTBIMU [PYA COOTHOLLIEHUH AJIWH BoJiH 260/280, paBHeix 1,8 + 0,1.
Hnst ammmdukaiuy BeijeneHHon [THK dbopM ankoii cou U COPTOB KYJIBTYPHOM COU
ripumeHsiiv 9 map npatimepoB K SSR-yokycam (Satt1, Satt2, Satt5, Satt9, Soyhsp176,
Satt681, Sat_263, Satt141, Satt181), oToOpaHHBIX Ha OCHOBAHUH JIUTEPATYPHBIX UCTOU-
HUKOB [12—14]. TILIP nipoBoAu/IM B 2-KpaTHOM NMOBTOPHOCTH. JI/1s1 KaXK0# 13 TIpecTaB-
JIEHHBIX T1ap TIpaiiMepoB PaCCUUTA/U TeMIIepaTypy OT>Kura (B BeO-BepCHU MPOrpamMMbl
PrimerBLAST) u npoBe/i UX ONTUMHU3AL[UI0 SKCTIEPUMEHTa/IbHBIM myTeM (Tabi. 1).
B 3Tux 1ensx ¢ Kakou mapou npatimepos rpooawsiu [P, rne [THK o6pa3ioB con
aMIUIM(ULIMPOBaIH M0 YCTaHOBIEHHOMY IPOTOKOJTY, U3MeHsIsl TeMriepaTypy OT)KUra
B KaXK/IoM ombITe Ha 3...5 °C. BeiOop onTUManpHOTO 3HaYeHHs TeMITePaTyPbl OTXKUTa
OCHOBBIBAJICS Ha MO/TyUeHNH YeTKHX, XOPOLIO Pa3/TMUMMbIX aMILTH(HULIMPOBaHHBIX (par-
MEHTOB B XapaKTepPHOM [/1 KaXK/I0r0 JIOKyCa Juara3oHe KOJIM4ueCTBa nap HyK/IeoTHI0B
(n.11). B TakoM ciyuae TemrepaTypy, Ipy KOTOPOM MOIy4YalIlCh XOPOLIO pa3IuuriMble
aMIUIMKOHBI, Ha3biBa/M (akTruueckoil. AMrmmdukanuio JHK cou Ha ammndukarope
CFX96 (Real-time) (Bio-Rad laboratories Inc., CIITIA) BeinonHsv B 50 MK/ TOTOBOM
peakLMOHHOM cMecH pacipeHHoro Habopa aist iposefenwst [TLP ¢ HS-Taq (OO0 «buo-
nmabmMuKe»). [TpoAyKThI peakLy pa3fessiii MeTozioM 37eKTpodopesa B 2%-M arapo3Hom
resie, OKpareHHOM OpomMucThIM 3THAMEeM, B 0,5 X TBE Gydepe.

AHanu3 ¥ BU3yanu3aLyio OCYLeCTB/IS/IA C UCTI0/Ib30BaHUEM I'eJlb-J0KYMeHTHPYOLen
cuctembl GelDoc EZ (Bio-Rad laboratories Inc., CIIIA). [11g aHanu3a MOJEKY/ISIPHOU
MacChl UCI0Jb30Bau rotoBbii Habop JJHK (DNA Ladder, 50+bp). UaenTudukanyio
Y orpejiesieHre pa3MepoB asiieseli MUKpPOCaTe/JIUTHBIX JIOKYCOB MPOBOAUIU C UC-
roJsib3oBaHueM rporpammel Image Lab Version 6.0.1 4 Standard Edition. AnnensHoe
COCTOSIHHE KaXKJJ0T0 JIOKyca 0003Hayaii B COOTBETCTBUH C pa3MepoM ITPOAYKTOB aM-
rMUKayg — nap HyK/1eoTuoB (H.1.). CTaTUCTHYecKyto 06paboTKy MoTyueHHBIX
JIAHHBIX OCYILECTB/ISUTM C MpuMeHeHreM naketa nporpammbl POPGENE Bepcuu 1.32 [15].

GENETICS AND PLANT BREEDING 91



Heanuti A.A. u dp. Becthuk PYTH. Cepusi: ArpoHoMust 1 )XMBOTHOBOZCTBO. 2025. T. 20. Ne 1. C. 88-101

st Bu3yanu3anyu 00Hapy>KeHHBIX TeHeTHUe CKUX JUCTaHI[UN MeXXIy UCC/IeyeMbIMU
oOpasijamMu MOCTPOWIIH JIeHPOrpaMMy METOJJOM HEB3BEILLIEHHOTO MTOTapHO-TPYTIIOBOTO
aHanm3a (unweighted pair wise group method analysis— UPGMA).

Tabmmya 1
OnTumanbHas TeMmnepaTypa OT)Xura npanMmepoB
HaumeHoBaHue nokyca Tewneparypa omiirs, C
dakTnyeckas PacueTHas

Satt1 60 60
Satt2 60 63
Satt5 55 58
Satt9 45 61
Soyhsp176 60 67
Satt681 58 65
Sat_263 65 56
Satt141 63 60
Satt181 63 50

McToyHmk: cocTaBneHo O.H. boHaapeHko, A.A. TTeH3MHbIM Ha OCHOBE 3KCMEPUMEHTaSIbHbIX JaHHbIX.

Table 1

Optimum annealing temperature

Locus Annealing temperature, °C
Actual Calculated

Satt1 60 60
Satt2 60 63
Satt5 55 58
Satt9 45 61
Soyhsp176 60 67
Satt681 58 65
Sat_263 65 56
Satt141 63 60
Satt181 63 50

Source: compiled by O.N. Bondarenko, A.A. Penzin based on experimental data.

PesynbraTtbl UccnepgoBaHusa U 06CcyXXaeHue

B X0e nuccieaoBaHus I0/IydeHbl JJIMHBI BCeX MUKPOCATe/IVIMTHBIX JIOKYCOB /15 KaX-
JIOTO COPTa Ky/IbTYPHOU U (hOpM JMKOM COM U COCTAB/IEHbI MOJIEKY/ISIPHO-T€HETHYEe CKHe
(hopmyibl, oToOpakaroIIye JMHY ajutesne (Tabs. 2), KoTopble MO3BOJIST UCTIOIh30BaTh
WX TPU PETUCTPALIUM COPTOB, a TAKXKe /1S Ja/TbHeHIIIel MacTiopTU3al[iX U 3all[UThI TIPaB
CeJIeKL[IOHEePOB.
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Tabnuua 2
MonekynsipHo-reHeTUuyeckue popmynbl 51 reHoTUna cowm,
nojiy4eHHble nyTeM MUKpocaTeJUIMTHOro aHasim3a
Ne Haumen;aoa;)n:: ;?’ﬁ(roaﬁxgl::wpuoﬁ / dopmyna*
1 pr)KeBHVlLla A137B154C150D206H115 J244K135L148M225
2 CeHTﬂ6pMHKa A145B1540136D200H115J244K135L210M208
3 BepeTeﬁKa A137B154C150D212H115J244K135L187M225
4 nMA“ﬂ A137B154C150D186H115J244K135L187M208
5 yMKa A137B1540136D159H115J244K135L187M225
6 p‘apr’I A145B154C150D168H115J244K135L187M218
7 30ﬂy|.UKa A154B154C160D176H115J244K135L210M208
8 J-IasypHa,:| A145B1540150D154H115J244K135L210M185
9 Tona3 A145B154C136D138H115J244K135L210M170
10 oﬂMMn A14SB154C160D186H115J244K135L210M218
1 1 nﬂHa A145B1460160D154H115J244K135L210M185
12 rpaﬁ A137B146C160D186H115J244K165L210M218
13 BHMMC1 8 A1ASB1460160D1B6H115J244K156L210M208
14 AnneTpa A145B14GC160D186H120J244K165L210M208
15 30"0THV|Lla A137B154C160D212H115J244K156L210M170
16 AHMC A125B1540160D212H115J244K156L210M208
17 nquCTaﬂ A125B14EC160D212H115J244K156L21OM208
18 Tuceﬁ A125B146C160D206H115J244K180L210M208
19 nenenMHa A137B1540160D168H115J244K156L210M208
20 ‘-Iapop,eﬁKa A154B163C160D186H115J200K165L21OM208
21 nePCOHa A1ZSB14GC160D212H105J220K135L187M175
22 CTaTHaﬂ A125B1460165D212H105J228K135L187M170
23 EBreHMﬂ A145B154C175D212H105J228K135L1B7M205
24 )KypaBymKa A1ASB154C1 60D220H105J220K135L187M208
25 BOHyC A137B137C175D200H105J244K156L187M195
26 J'Ie6en,yUJKa A137B14GC160D120H105J220K145L187M208
27 nyaHHa A137B1460185D120H105J244K135L187M208
28 MK 100 A137B14BC185D206H115J244K135L187M208
29 HeBecTta A, 3B 46C1esD1g6H1159544K, 56118/ Ma0s
30 Hera 1 A137B146c175D168H115J244K145L187M195
31 OKTHGPb 70 A145B14EC185D154H115J244K135L187M208
32 Fpau,vm A137B14ac165D148H115J244K135L187M185
33 MHTp“ra A137B1460185D200H115J244K135L187M195
34 naCTqua A145B154C185D212H105J244K156L210M185
35 TaTbﬂHa A137B137C160D212H105J256K156L187M208
36 rapMOHVIﬂ A154B1460175D212H115J244K135L187M218
37 COHaTa A154B146C175D21ZH115J244K135L187M208
38 KMTpOCCa A154B1460175D176H115J244K135L187M225
39 AﬂeHa A154B137C150D168H115J200K135L187M185
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OKoHYaHwe Tabr. 2

| con Popuyna

40 [Oukas cos 31 A,5:B15:C 155D 120H1269 226K 351167 M170
41 K3-6337 A'I08B14SC160D186H115J200K135L148M170
42 KBn-29' A45B176C175D120H1269244K 165 210M0s
43 KA-14131 A145B176C 178D 120H 1269 544K 1651 210Maos
44 KA-32 A125B176C175D120H1269244K 165 210M0s
45 Kben-72 A45B176C160P120H1269244K 1651 210Mos
46 KBn-241 A145B176C175D120H1269244K 1 65L210Maos
47 KA 3462 A57B176C175D135H 115924 K1 35 210Mags
48 KT-1562 A57B176C175D138H1159544K 1351 510Magg
49 K3-5782 A 13,B176C175D135H1159504K 1351 110M o
50 KBn-go A12581760175D186H115J244K135L210M208
51 Kbn-77 A5iB176C175D135H115920K p135b210Moog

lNpumeyarme. *Kop nokyca A — Satt1, B — Satt2, C — Satt5, D — Satt9, H — Soyhsp176, J — Satt681, K — Sat_263,
L —Satt141, M — Satt181.

MctoyHmk: cocTaBneHo AA. MBanui, A.A. NeHsnHbiM, O.H. BoraapeHrko, M., TUMKUHbIM
Ha OCHOBE 3KCMepUMEHTasbHbIX AaHHbIX.

Table 2

The molecular genetic formulas of 51 soy genotype obtained by microsatelite analysis

N2 Soy culivar / wild form Formula*

1 Kruzhevnitsa A, ;B .5.Cis0PaosHa15 J24aKis5L14Maos
2 Sentyabrinka A, 1:B.5.C12D500H1159244K135L210Ma0s
3 Vereteika A ,B15.CooDuroH1 159500 K sk 167 Maos
4 Lidiya A ,B..,CooDiaeHy 159500 K sk 16 Moos
5 Umka A B.15,C12eD1sH 1 150500K 5L 16 Mo
6 Dauriya A, 1:B15.C150D166H1159244K135L16/M s
7 Zolushka A 4B10.C. 0D 176H 16950155k 210Moos
8 Lazurnaya A, 15B154C150D15H1159244K350010M 1 g5
9 Topaz A, 1:B.5.C2D136H115944K 351 010My 70
10 Olimp A ,:B15.CeoPigsH159240K 35010Mars
11 Lyana A ,:B11:CeoPisaH1159500K 350 010Myss
12 Grei A, 2B 16CleoPigeH1159240K165L 210M s
13 VNIIS18 A ,:B116CeoPissH1159240K 56L210Maos
14 Alpetra A, 15B146C1e0D1geH1209240K165L 210M 08
15 Zolotnitsa A, 5B .5,C.eoDa1H1159540K156L210Ma70
16 Apis A_,:B..CeoDuioHy 159500 K 56 bo10Maos
17 Luchistaya A_,:B146Cle0Ds1oH1159540Ki 56 510Maos

! Copta, oTHOCALMECA K X KNnacTtepy U nMeroLme CXoaHble MONEKYNAPHO-TEHETUYECKINE CbOpMyJ'IbL
2 Copta, oTHOCALmecA K IX KNnacTtepy U nMerouime CXxoaHble MONEKYNAPHO-TEHETNYECKNE (DOpMyJ'IbL
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Endof tabl. 2

Ne Soy culivar / wild form Formula*

18 Tisei A ,:B.16CleoPaosHi159240K 50 210Maos
19 Pepelina A, ;B15.CeoDissH1159240Ki 561 510Maos
20 Charodeika A 5,B.6:C.e0PigsH1159200K65210Maos
21 Persona A ,5B146C 10D 21oH1059220K 350 157My 75
22 Statnaya A 55B146C 165D 10H1059226K 1351157 M170
23 Evgeniya A, 1:B15,C76D,1,H: 059506K 35k 167 Mags
24 Zhuravushka A, ,:B15.C.0PazoH1059220Ki 35157 Maos
25 Bonus A ,B...CuDyooH 060K 561 Mios
26 Lebedushka A, 5B, 1C.eo0P120H1059220K 1455187 Ma0s
27 Kukhanna A, 3B, 16C1e5D120H1059244K135L 18/ Ma0s
28 MK 100 A ;B 16C.esDa0sH1159540K 350167 Mags
29 Nevesta A,2,B46C 2D 156H1159244K 56157 M 08
30 Nega 1 LV = S o380 » B WU S G N B
31 Oktyabr 70 A, 1B.146C.6sD15aH 169500K a5k 167 Moos
32 Gratsiya A, 5B, 16C1esP1asH1159244K1 35116/ Ma g5
33 Intriga A B, 16C.asDaooH1159240K 35016:Mios
34 Lastochka A, 1:B15,C.asDy1oH1059500K 56k 510Mags
35 Tatiana A, 2B.2,Cle0Do10H1059256K56L18/Maos
36 Garmoniya A5B.1C76D51H1159540K, 55016/ Mg
37 Sonata A.;,B,,C.ueDyoH 0K sl e Mogs
38 Kitrossa A5B.1C76D176H 159544K,35L 16/ M5
39 Alena A ,B.5,C. D1 66H1159200K 35157 Mags
40 Dikaya soya 31 A, 5B.5,ClesD100H1269226K135L16/Ma70
41 KZ-6337 A, :B146C.e0P1a6H1159200K 350 146Ma70
42 KBI-29° A, 1B176C.17:D 1 20H 269 500K 1 6sL210Moos
43 KA-14133 A, ,:B176C.75D150H1269240K 650 210Maos
44 KA-32 A_,:B.:C.sD 1 00H 069500 K 65 210Maos
45 KBel-72 A, ,:B1:C.eoP120H1269240K 655210Maos
46 KBI-24° A, 1:B1C156D120H 26 0eK 165 210Mos
47 KA 346* A ,B.6CreD1aeH 650K sk o10Mags
48 KT-156+4 A B, C..DueH, o0 Kol oMags
49 KZ-578* A,;B.,CreD .o, 159540K 550 010Moos
50 KBI-90 A ,:B16C.76D1a6H1159540K 350 510Mags
51 KBI-77 A,5,B.6C.1:D1a6H:159500K 1350 510Ma0s

Note. *Lokus code A — Satt1, B — Satt2, C — Satt5, D — Satt9, H — Soyhsp176, J — Satt681, K— Sat_263, L — Satt141,
M — Satt1817.

Source: compiled by A A. Ivaniy, A A. Penzin, O.N. Bondarenko, P.D. Timkin based on experimental data.

3 Varieties belonging to the X cluster and having similar molecular genetic formulas.
4 Varieties belonging to the IX cluster and having similar molecular genetic formulas.
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5151 yripoitieHus1 BU3yaJbHOU UIeHTU(HUKALIMK COPTOB COCTAB/IEHbI MOJIEKY/ISIPHbIE
npoduIH, KOTOpble TPHBeAeHbI B BH/e 3/1eKTpodoperpaMMbl CO BCEMH UCC/Iel0BaHHBIMH
JIOKyCaMHU Ji/1s1 KaXJoro copta (puc. 1).

Puc. 1. Snexktpodoperpamma npoaykTos amnnundukaummn JHK no coptam: 2—3 — lNMepcoHa;
4-5—CTaTHas; 7-8 — EBrenust; 9—10 — XKypaByluka; 12-13 — boHyc; 14-15 — JlebenyLiuKa;
17-18 — KyxaHHa C ncnonb3oBaHneM nokyca Satt181

Fig. 1. Electrophoregram of DNA amplification products by cultivars: 2—3 — Persona; 4-5 — Statnaya;
7-8 — Evgeniya; 9-10 — Zhuravushka; 12-13 — Bonus; 14-15 — Lebedushka;
17-18 — Kukhanna using Satt787 locus

Source: compiled by A.A. Ivaniy, A.A. Blinova, A.E. Gretchenko based on experimental data.

Pe3ynbraThl Nomy4eHHOU 3/1eKTpo(operpaMMel MoKa3au, UTo Kaxk/ast apa npa-
MepoB rubpu30Banack o cBoeil MullieHbt0 U 3ddekra off-target He HabmromanoOCH,
CJiefloBaTeIbHO, UCTIOIb3yeMble HaMU MpaiiMepbl U TeMIlepaTypHbie PeXXUMBbI CII0CO0-
CTBYIOT BBICOKOM CIeliu(pruIHOCTH.

[l BBISICHEHUS B3aUMOCBSI3U MKy TeHOTUIaMU NPOBe/leH K/1aCTePHBIN aHau3
B BUJle LMPKYJ/ISIDHOU JieHporpammsl (puc. 2). [leHzporpaMma reHeTU4eCKOro POZCTBa
JIEMOHCTPHUPYeT HaJIMure HeCKOMbKUX 000C00/IeHHBIX K/1aCTePOB.

AHasnu3 oIy YeHHO! JJeHporpaMMBbl [T03BOJIWII BbIZe/IUTE 13 OT/e/IbHbIX K/1aCcTepoB
cou. [In1s1 TeHOTUIIOB MCC/IelyeMbIX COPTOB KY/IbTYPHOM COM TOJ/IyueHbl YHUKaIbHbIe
HabopbI asuiesnei, KOTOpbie MOXKHO HCIT0/Ib30BaTh /I/Isi COCTABJ/IEHUSI MOJIEKY/ISIPHO-
reHeTHUeCKUX (OPMYJT U TIOC/Ie Iy oLIeld macropTu3auun. MoxxHo Hab/roaaTh, uto ¢op-
MBI JUKOM COY He SIBJISIFOTCSI POZCTBEHHBIMU COPTaM KyJIbTYPHOM COM, C/le[j0BaTe/bHo,
WCI0/1b30BaHus 9 map npariMepoB J0CTaTOUHO J1/1s TOyYeHHUs TeHeTHYeCKUX MacliopToB
COPTOB KY/ILTYPHOM U (DOPM JIMKOM COU C TIOC/Ie[YIOIMM BbIsIB/IEHUEM UX TeHeTUYeCKOro
pozctBa. ToT ¢akT, uto AeHAporpamma Ha ocHoBe UPGMA crpyrmimupoBana 51 reHOTHIT
cou B 13 060C0o6/1eHHBIX K/IaCTePOB, YKa3bIBaeT Ha TO, UTO OOJIBIIMHCTBO COPTOB UMEIOT
o6mux pogureneid. Knacreps XI, XIII cocTosiT TonbKO U3 1 reHOTHIIA, UTO CBU/ETE -
CTByeT 00 YHUKA/IbHOCTH aJlIe/IbHbIX HA00poB y (opmbl avkoii cou K3-6337 u [Iukast
cost 31 coorBeTcTBeHHO. [l1s1 hopMm AuKkom cou B Kiaactepax [X (Kbn-29, KA-1413,
KBJI-24) u X (KA-346, KT-156, K3-578) He Ob1710 00Hapy>keHO YHUKa/IbHBIX HA00OpPOB
ajiiesiei U3-3a 4ero npMMeHeHue JJaHHOW TeXHO0TuH B AuddepeHIdaiuy GopM JUKoH
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COU He TIPe/ICTaB/ISIeTCS BOSMOXKHBIM, @ MOJIEKY/IIPHO-TeHeTHUeCKre (hopMyribl He pesie-
BaHTHBI /IJ1s1 UCTIO/Ib30BAHUS B Le/ISIX TaCTOPTH3aLiKY C TIOMOILI[bIO JJAHHOM MapKepHOM
CUCTEeMBI ¥ TPEOYIOT JIOTIO/THUTE/TbHBIX UCC/IeZI0BaHUH.

| Knactep I |V KnacTep . VIl KnacTtep I X Knactep

[ Knactep I V Knactep I VIl KnacTep I X| Knactep
I ||| KnacTep VI Knactep IX KnacTep I X|| KnacTep
Xl Knactep

Puc. 2. lenaporpamma 51 reHoTuna cov (39 copToB KybTypHOM 1 12 hopM AMKOA Con)
VicToyHmK: cocTaBrieHo A A. IBaHMIM Ha OCHOBE SKCMEPUMEHTAsTbHbIX AaHHbIX.
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| Cluster I |V Cluster [ VIl Cluster I X Cluster

[l Cluster I V Cluster I VIl Cluster I X| Cluster
I 1] Cluster VI Cluster IX Cluster I X|| Cluster
Xl Cluster

Fig. 2. Dendrogram for 51 soybean genotype (39 cultivars and 12 wild forms)

Source: compiled by A A. Ilvaniy based on experimental data.
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3aknoyeHue

C ucnonb3oBaHUeM cucTeMbl U3 9 SSR-MapkepoB WeHTU(PULIMPOBaH 51 TeHOTHUI
cou. [Isist KaXK/[0T0 M3 Ky/IbTYPHBIX COPTOB TIO/TyYeHbl YHUKaIbHbIe HaOOpHI asiiesnei.
[Toctpoena UPGMA-zieHiporpaMmMa 1 BbisiB/ieHa CTeTeHb reHeTUUeCKoro poJcTea (hopm
JIMKOU ¥ COPTOB KY/IETYPHOM COM C 1]e/IbI0 X Jla/ibHeNITIel MOJIeKy/ISiPHO-TeHeThYe CKOU
nacnoptusalui. Ha ocHOBe 1o/TyueHHbIX YHUKAIbHbIX FeHeTUUeCKUX XapaKTepUCTUK
COPTOB KYJ/ILTYPHOW U COPTOOOpa3LioB AUKOW COU B IeHApOrpaMMe TpOor3BejeHa X
IPYIIMPOBKa N0 13 Kj1acTepaMm, XapaKTepU3yIOLMMCsl PO CTBEHHBIM FeHOTUIIOM. Pop-
MbI JUKOM COM MPEeUMYIeCTBEHHO PACIo/aratoTcs B OTJe/IbHOM KJlacTepe, UTO CBU/le-
TeIbCTBYeT 00 aZieKBaTHOCTH BbIOPAHHBIX JIOKYCOB /I7Is TIOMY/ISL{HIOHHO-TeHeTHUe CKOT0
aHamm3a. VickiroueHueM ctau JiBe hopmbl Aukoi cou — K3-6337 u [lukas cos 31,
KOTODbIe HaXOZSATCS B OT/e/bHBIX K/IacTepax, YTO MOXKET ObITh C/1e/ICTBHEM OT/aIeHHOTO
OT OCTaJTbHBIX )OPM apeasia Uiu 00bICHITLCS JPYTUMU SBOJTFOLIMOHHBIMY PUUMHAMM.
[Tpu aHanM3e MO/yUeHHOMH eHporpaMMbl MOYKHO BbIZIeNUTh (pOpMy AMKOW cor — [lviKas
cos 3, TeHeTUUEeCKH OTJaJIeHHYIO OT OCTalbHbIX COPTOB JIUKOM COU, HO TeHeTHYeCKU
6M3Ky10 C COpTaMU KY/IbTypHOM COH, OTKY/ja C/ieflyeT, YTO MapKepHasi cucTema He 110-
noia ans auddepeHipoBanus GopM UKol cor. TakuM 00pa3oM, MCITO/Ib30BaHHbIHN
B MICC/IeIOBaHUM HaOOp 9 map mpaiiMepoB K MUKPOCAaTe/JTMTHBIM MapKepam Sattl, Satt2,
Satt5, Satt9, Soyhsp176, Satt681, Sat_263, Satt141, Satt181 obnasaet 10CTaTOUHOMN
MHPOPMAaTUBHOCTHIO U MOYKET OBITh peKOMEH/[0BaH K MPUMEHEHHIO C Lie/IbI0 U/1eHTH-
(yKaK COPTOB KYJILTYPHOW COM U COCTaB/IeHHs1 TeHeTHYeCKMX NacropToB. [ dopm
JVKOM cou TpebyeTcsi UCTIOMb30BaHKe /IOTIO/THUTeIbHOTO Habopa JI0KycoB umu Hosiee
TOYHbIE aHAJIUTUYECKHEe METO/bl, HallpuMep CeKBeHUupoBaHHe o CeHrepy, KOTopoe
JIaCT BO3MO)XHOCTb OLIeHUTb MOJIMMOP(U3M 110 HYK/Ie0THIHOMY COCTaBy, a He 110 JJIMHe.
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Biological efficacy of chitosan nanoparticles and black poplar
buds ethanolic extract against potato dry rot

Elsayed M. Zeitar"? 'g, Liudmila T. Sukhenko? ', Sabah R. Mohammed!

'Damanhour University, Damanhour, Egypt
2Astrakhan State University, Astrakhan, Russian Federation
DX elsayedzeitar@gmail.com

Abstract. The purpose of the recent study was to evaluate the effectiveness of chitosan nanoparticles (CSNP)
and black poplar buds extract (BpE) to protect potato tubers from post-harvest Fusarium dry rot. A high virulent
Fusarium isolate was recovered from natural infected tubers in Astrakhan region and subjected to molecular
identification using ITS rDNA gene and identified as Fusarium sumbucinum. CSNP were successfully prepared by
ionic gelation method with size ranged from 79.4 to 186.4 nm as observed by scanning electron microscopy (SEM),
and a positive zeta potential of 53.1 mv. CSNP at a concentration of 2 g/l, and BpE at a concentration of 40 g/
completely inhibited Fusarium fungal growth on PDA medium in vitro. CSNP at a rate of 20 g/t and BpE at a rate
of 400 g/t significantly reduced the incidence of dry rot under natural infection during 8 months of storage by
54.7 and 58.5% and reduced the disease index by 65.7 and 72.3%, respectively, and there was not a significant
difference between the two treatments. These results demonstrate the potential of CSNP and BpE for protection
of potato tubers against the fungal postharvest decay.
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Buonornyeckas apheKTUBHOCTb HAHOYACTUL, XMTO3aHa
N 3KCTPaKTa NOYeK TOMNoJIS YEPHOro B OTHOLLEHUU CYXOMn
rHUNu Kaptodens

E.M. 3enTap"? g’ JL.T. Cyxenko’ =, C.P. Moxammen'

! TaMaHXypCKWH YHUBEPCHTET, I. JamaHxyp, Ezunem
2AcTpaxaHCKUH rocyapCTBeHHbBIN yHUBepcuTeT uM. B.H. Tatuesa, r. AcmpaxaHb, Pocculickas
dedepayus
DX elsayedzeitar@gmail.com

AnnoTanus. Lless nccienoBanvst — oljeHKa 3¢ dekrtruBHOCTH HaHoYacTHL] XuTo3aHa (CSNP) 1 skCcTpak-
Ta rnoyek Torosisi uepHoro (BpE) st 3amuThl KyoHel kapTodess oT nocieybopouHoii ¢y3apro3Hoit cyxoi
THWW. BBICOKOBUPY/IEHTHBIN M30/1AT Fusarium Bbljie/leH U3 3apaKeHHbIX eCTeCTBEHHBIM ITyTeM KayOHel
B AcTpaxaHCkoii 06/1aCcTH, TIOIBEPIHYT MOJIEKY/ISIPHOM UAeHTU(HUKAL[UK C UCITOb30BaHueM reHa ITS-TDNA
U uaeHTuULMpoBaH Kak Fusarium sumbucinum. CSNP ycriemiHo nosy4eHbl MeTO[J0OM HOHHOTO rejieobpa3o-
BaHMS C pa3MepoM B Avara3oHe oT 79,4 no 186,4 HM, HabmoaeMBIM C TIOMOIIBIO CKAHUPYIOILel 371eKTPOHHON
Mukpockonuu (COM), ¥ nonoXuTe/IbHbIM J3eTa-noTeHuyanom 53,1 MB. CSNP npu koHuenTpanuu 2 r/a1 1 BpE
nipu KoHueHTpauuu 40 1/ MOMHOCTBIO TIOAABSIN PoCT rpuboB poza Fusarium Ha cpene KA in vitro. CSNP
B 1o3e 20 /T u BpE B f03e 400 1/T 3HAUMTENBHO CHU3W/IN YaCTOTY CyXOM FHWU/IU TIPYU eCTeCTBEHHOM 3apa)keHU!
B TeueHHe 8 MecsieB XpaHeHuUs Ha 54,7 1 58,5 %, a TakKe CHU3W/IN UHAEKC 3abomeBaeMoCTy Ha 65,7 1 72,3 %
COOTBETCTBEHHO, U MeX/y 3TUMH JiByMsl 00paboTKamMy He ObIIO CyIleCTBEHHOW pa3sHHULIbl. JTHU Pe3y/IbTaThl
JIeMOHCTPUPYIOT MOTeHL{Ma/I HAHOYACTHL] XUTO3aHa 1 SKCTPAKTa TI0YEeK TOIOJIsl YUEPHOTO ISl 3allUThI K/1yOHeit
KapTodesist OT rprOKOBOI 1MOC/IEYOOPOUHOI THUITH.

KiroueBble c/10Ba: HAHOTEXHOJIOIMH, (y3apro3, 60/1e3HN pacTeHUH, MPOTUBOrPUOKOBOE CPe/ICTBO, Pac-
THUTeJ/IbHbIe 3KCTPAKThI

Bkuiap aBropoB: 3eutap E.M., Moxammes C.P. — (opmMupoBaH¥e uien UCC/ief0BaHYs, BLIOOP METOAOB aHA/N3a,
aHa/u3 NoJTyYeHHBIX pe3y/bTaToB, IOAr0TOBKa TeKcTa cTathi; CyxeHKo JI.T. — Busyanusaiysi, peJakTHPOBaHHe,
PYKOBO/ICTBO.

duHaHcupoBaHmue. Viccieznosarens E.M. 3entap ¢uHaHCHpyeTCs 3a CYET CTUIEHMU B PaMKaX COBMeCTHON
WICTIOJTHUTEILHOM TIporpaMMbl Mexxy Apabckoit Pecriybmykoit Eruner n Poccuiickoit ®epepanyieid.

3asiB/IeHHe 0 KOH()IMKTe HHTepecoB. ABTOPbI 3asIB/ISIOT 00 OTCYTCTBUM KOH(IMKTA MHTEPECOB.
Hcropus crarbu: noctynuia 25 oktsiopst 2024 r., npunsTa K mybmukarmuy 19 saeapst 2025 1.

Jins nurupoBanus: Zeitar E.M., Sukhenko L.T., Mohammed S.R. Biological efficacy of chitosan nanoparticles
and black poplar buds ethanolic extract against potato dry rot / BeCcTHUK pOCCUHACKOTO YHUBEPCUTETA [IPYKObI
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Introduction

Post-harvest potato dry rot caused by Fusarium spp. has the potential to be
a devastating disease in various parts of the world [1]surface sterile in 10% sodium
hypochlorite for 10 s, rinsed twice in sterile distilled water, and blotted with sterile filter
paper. The tissue pieces were plated on half-strength potato dextrose agar (PDA. It could
affect tubers during storage and seed pieces in the field [2]. Losses by this disease are
between 6 to 25%, and could reach up to 60% [3]. The chemical fungicides application
are the main method to control dry rot [4].

Considering to escalate pathogen resistance to fungicides and their toxic effects on
the environment and human, it has become imperative to identify novel natural substances
by utilizing innovative technologies [5]. Avoiding the chemicals use could be achieved
by introducing plant extracts in plant protection field [6].

The black poplar (Populus nigra L.), a member of the Salicaceae family, is considered
an abundant tree in deciduous forests. Many of its parts and residues can be bio-resources
for active ingredients in medical applications [7]. P. nigra buds have been characterized
as a vital source of phenolics and terpenoids, which are responsible for the biological
effectiveness [8]. P. nigra leaf extract improved the growth parameters and fruit quality
of Capsicum annuum infected with pepper mild mottle virus [9].

Chitosan, alone or in combination with other chemical agents showed a significant
effect on plant development, tuber yield, and disease incidence under field conditions
against potato fungal pathogens [10, 11]. It possesses innate antimicrobial potential and
induces the release of hydrolytic enzymes in plant parts, which actively contribute to
plant defense against a range of pathogens [12].

Chitosan nanoparticles (CNP) have emerged as a significant innovation in plant
protection, offering a sustainable alternative to traditional chemical pesticides. Their
unique properties, including biodegradability and non-toxicity, enable them to enhance
plant health and productivity while minimizing environmental impact.

The purpose of the research was to evaluate the biological effectiveness of chitosan
nanoparticles and black poplar buds extract to protect potato tubers from Fusarium dry
rot under long storage conditions.

Materials and Methods

Chitosan with a molecular weight of 150 kDa, and deacetylation degree 85% was
purchased from Chitosan-Technology company. Sodium tripolyphosphate (STPP),
and glacial acetic acid were purchased from Len-Reactiv (Saint Petersburg, Russian
Federation). The components of black poplar were extracted by percolation in 70%
ethanol [13] (Fig. 1). Potato tubers of variety Rivera obtained from local commercial
farm.
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Fig. 1. Populus nigra: a —buds; b — ethanolic extract
Source: compiled by E.M. Zeitar, L.T. Sukhenko, S.R. Mohammed.

Isolation and morphological identification of the pathogen. The fungal pathogen
was isolated from natural infected tubers (Fig. 2) on PDA medium [5, 14]. Colony features
of color, shape, edge, elevation and radial growth were visually examined from the top and
back of pure cultures. For further verification, the vegetative and reproductive structures
of the isolates (macroconidia, microconidia and chlamydospores) were examined under
a compound microscope with 40x magnification by using the morphological key [15].

a b
Fig. 2. Typical symptoms of Fusarium dry rot: a — in potato tubers; b — longitudinal section
Source: compiled by E.M. Zeitar, L.T. Sukhenko, S.R. Mohammed.
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Molecular identification of fungal Isolate. DNA extraction: Genomic DNA extraction
was performed from 7-day fresh cultures using a genomic DNA mini kit (Geneaid)
according to the manufacturer’s protocol.

PCR amplification: The ITS region of the rDNA repeats from the 3" and 5’ ends
of the 28S gene was amplified using the two primers, ITS-1 and ITS-4 which were
synthesized by MWG-Biotech, Germany based on conserved regions of the eukaryotic
rRNA gene [16]. Details of the primers are clarified in Table 1.

Table 1

Primers sequences used in amplification of ITS rDNA region of the fungal isolate

Primer name Sequence 5'—» 3’ Reference
ITS1 (Forward) TCCGTAGGTGAACCTGCGG
171
ITS4 (Reverse) TCCTCCGCTTATTGATATGC

Source: [17].

DNA sequencing of fungal ITS rDNA gene: For each fungal isolate, after purification
of ITS fragments, excised the target band and purified by DNA gel Extraction Kit
(Fermentas, Germany), and the purified PCR products were sequenced by BigDye
Terminator Cycle Sequencing kit (Perkin Elmer) on an ABI Prism 310 Genetic Analyzer
(Applied Biosystems) by Macrogene (macrogene com, Korea) and deposited the generated
sequences in the GenBank (EMBL database).

Sequence analysis and phylogeny: The consensus sequences of fungal isolate obtained
from both ITS1 and ITS4 primers were first edited and subjected to BLAST search to
assign putative identity with similar sequences using database of NCBI http://blast.
ncbi.nlm.nih.gov/Blast.cgi. Each fungal isolate was then designed to its operational
taxonomic unit (OTU) based on measures of sequence similarities, and inferences of
phylogenetic trees. Sequences were then aligned with other similar sequences downloaded
from GenBank using ClustalX [18], BioEdit [19] and Molecular Evolutionary Genetics
Analysis (MEGA) software ver. 6.0 [20]. Alignments were manually edited where
necessary. All nucleotide sequences of the pathogenic fungi have been submitted to
GenBank for accession numbers.

Sequences obtained were split into different datasets to assess phylogenetic
relationships at the familial and species level. Phylogenetic trees were constructed using
neighbor Joining (NJ) method and molecular evolutionary analyses were conducted
using MEGA software, ver. 11.0 [20].

Preparation of Chitosan nanoparticles. CSN were prepared by the ionic gelation
method as described by [21] with chitosan solution (1%).

Morphology, size and Zeta potential of nanoparticles. The morphology of
nanoparticles was studied using scanning electron microscopy (SEM) (TESCAN VEGA,
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Czech Republic). The dried nanoparticles (1 mg) were dispersed in deionized water
(20 ml) and treated with ultrasound for 10 minutes. One drop of dispersion containing
chitosan nanoparticles was applied to a silicon wafer and dried at room temperature.
Then the dried nanoparticles were coated with carbon under a high vacuum. The zeta-
potential of freshly prepared nanoparticles in suspension were measured using a Malvern
nano-series Zeta-sizer (UK) with a helium-neon laser operating at a scattering angle of
90° and a wavelength of 633 nm at 25 °C. Three replicate samples were analyzed, and
the mean value was reported.

Antifungal activity on mycelial growth. Antifungal assay was performed with the
pour-plate method as described by [22], and the mycelial growth was measured within
7-10 days after inoculation. Mycelial growth inhibition was calculated as follows:

C—-T
Mycelial growth inhibition % = X 100,

where C and T are the mycelial radial growth, mm, of fungus in the control and treatments,
respectively.

Biological efficacy on potato tubers under natural infection. The effectiveness
of chitosan nanoparticles and black poplar buds extract against Fusarium dry rot was
evaluated during storage period on the Riviera variety grown with natural infection
in the field of “KFH Jafarov Nazhmudin Vagidovich” (Limansky district, Astrakhan
region, Russian Federation, 2020-2022) up to 8 months at 4 °C, the selection of
tubers for the experiment was carried out 7 days after harvesting potatoes. Tubers
were treated using a UNITRAUM sprayer before laying potato in storage, followed
by natural drying, at the following rate of application: CSNP 20 g/t; BpE 400 g/t; Chi
100 g/t, with a working fluid consumption of 10 I/t. Each treatment had 10 kg tubers
(placed in a grid mesh) and four replications [23]. The disease index X according
to [24] calculated by the formula

X= dh x 100
" DH ’
where d and h are the lesion (rot) width, and depth, mm; D and H are the tuber width,
and depth, mm.

Results and discussion

Morphological and molecular identification of Fusarium spp. For morphological
identification of the pathogen, fungal isolates forming salmon-pink, white-pink, and
white colonies on potato-dextrose agar after 7—14 days of incubation and producing
curved macroconidia were identified as Fusarium sp. The conidia were uniform in
type and size. Macroconidia were abundant, with 3-5 septa, with a pointed apical cell.
Microconidia were rare, elliptical, with partitions 0-1. Isolates produced chlamydospores
singly or in pairs (Table 2), and these results are similar to the results obtained by [25]
and [26].
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Table 2

Morphological features of different Fusarium species recovered from potato tubers

Isolates
key

The appearance of the
colonies

Chlamydospores

Macroconidia (MAC),
Microconidia (MIC)

FA3

FA26

FR23

FS12

Note. (FA3, FA 26) Fusarium sambucinum, (FR 23, FS12) Fusarium solani.

Source: compiled by E.M. Zeitar, L.T. Sukhenko, S.R. Mohammed.

According to the pathogenicity test, the most aggressive isolate was subjected to
molecular identification using sequencing of ITS rDNA gene (Fig. 3). The obtained
ITS consensus sequence of fungal isolate, was compared with the available sequences
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GenBank (NCBI, https://www.ncbi.nlm.nih.gov/). The isolate exhibited relatedness
to the genus Fusarium. The phylogenetic analysis revealed that strain SSD-MREZ
had high similarity with Fusarium sambucinum strain Fsa0553-P isolated from potato
tuber in Poland and Fusarium sambucinum isolate TR1 isolated from potato in India.
The achieved sequence was submitted to GenBank with accessed accession number
OR144017. The phylogenetic tree was constructed by MEGA software with the closely
related Fusarium species as presented in Fig. 3.

Fusarium sp. strain WZ-214 (MN856341.1)

100

100 Fusarium sp. BAB-4678 (KT186209.1)

100 Fusarium sambucinum strain Fsa0555-B (KC899115.1)

100
_| —— Fusarium sambucinum strain AUMC 15586 (OP177936.1)

100

Fusarium sambucinum isclate OR3 (OM180508.1)

100

— '——— Fusarium sambucinum strain Fsa0737-R (KC899117)

100

— —————— Fusarium sambucinum strain Fsa0553-P (KC899116)

—~ l————— Fusarium sambucinum strain SSD-MREZ (OR144017) < —_—

Fusarium sambucinum isolate TR1 (OQ190726.1)

Gibberella pulicaris isolate wb7-2 (JN631750.1)
Fig. 3. Phylogenetic tree of Fusarium isolate based on ITS sequence data. The number above

branches indicate bootstrap values
Source: compiled by E.M. Zeitar, L.T. Sukhenko, S.R. Mohammed.
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Morphology, size and ZP of nanoparticles. CSNP were prepared by ionic gelation
method using TPP molecules as cross-linker. The particles morphology and nano size were
observed by SEM. The SEM images of the CSNP demonstrate spherical shape (Fig. 4).
The size of CSNP ranged between 79.4 and 186.4 nm. Similar results were observed
when CSNP were prepared by ionic gelation method, where CSNP with average size
of 375 nm [27], 20-60 nm [28], 40-80 nm [21], 50-100 nm [29], 85-115 nm [30]. The
ZP of successfully prepared nanoparticles was measured through Malvern, CSNP gave
a positive ZP value of +51.9 mV (Fig. 5), the Z-potential distribution has a single peak,
indicating excellent uniformity of chitosan nanoparticles. [31] prepared CSNP with ZP
of 53.1 mv with chitosan solution of 0.3% concentration.

n 11.3 pm 10.26 mm

RESOLUTION
Fig. 4. SEM image of chitosan nanoparticles prepared by ionic gelation method with chitosan
solution 1.0%
Source: compiled by E.M. Zeitar, L.T. Sukhenko, S.R. Mohammed.

Fig. 5. Zeta potential of CSNP, prepared by ionic gelation method with chitosan solution 1.0%
Source: compiled by E.M. Zeitar, L.T. Sukhenko, S.R. Mohammed.

110 SALINTA PACTEHNIA



Zeitar EM, Sukhenko LT, Mohammed SR. Journal of Agronomy and Animal Industries, 2025;20(1):102-114

Antifungal activity on mycelial growth in vitro. Antifungal activity results of Chi,
CSNP, and BpE at different concentrations in relation to the mycelial growth on PDA
are shown in (Fig. 6). The inhibition of mycelial growth was directly proportional to the
concentration of the tested materials. The minimum inhibitory concentrations (MICs)
of Chi, CSNP, and BpE were 10.0 g/l, 2.0 g/l, and 40.0 g/1, respectively (Fig. 6). [32]
indicated that chitosan at concentration of 1.0% completely inhibited Rhizoctonia solani
mycelial growth. [31] reported that chitosan nanoparticles at 1500 ppm completely
inhibited fungal growth of Botrytis ceneria.

Fig. 6. Antifungal activity of chitosan (Chi), chitosan nanoparticles (CSNP) and black poplar buds
extract (BpE) in relation to the mycelial growth of Fusarium sp. in vitro

Source: compiled by E.M. Zeitar, L.T. Sukhenko, S.R. Mohammed.

Biological efficacy on potato tubers under natural infection. Treatment tubers
under a natural infection of Fusarium dry rot with CSNP at a rate of 20 g/t and BpE
400.0 g/t significantly reduced the incidence of dry rot by 54.7 and 58.5%, and reduced
the disease index by 65.7 and 72.3%, respectively, and there was not a significant
difference between the two treatments. The lowest reduction of dry rot incidence was
32.4%, and diseases index 31.4% was observed with treatment by chitosan at a rate of
100 g/t compared with the control (Table 3).

Various factors can influence the biological efficacy of certain components upon
interaction with fruit tissue. In agreement with results in our study, [31] reported CSNP
showed a gray mould disease severity reduction up to 46.5% on strawberries during
storage against Botrytis cinerea, and [33] found that CSNP showed 70% disease severity
reduction on cucumbers against Phytophthora drechsleri.
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Effect of chitosan (Chi), chitosan nanoparticles (CSNP)

Table 3

and black poplar buds extract (BpE) on the disease incidence and index

of dry rot during potato storage under natural infection

. . o Reduction . Reduction of
Disease Incidence, % . Disease Index .
Treatments (Weight share in the yield, %) of Disease (severity), % Disease Index
9 yield, % Incidence, % Y, % (severity), %
Control 15.7+1.06 (a) 0.0 (d) 10.5+1.03 (a) 0.0 (d)
Chi 100.0 g/t 10.60.79 (b) 32.4(c) 7.210.23 (b) 31.4(c)
CSNP 20.0 g/t 7.1£1.35 (d) 54.7 (b) 3.610.82 (c) 65.7 (b)
BpE 400.0 g/t 6.5£0.61(d) 58.5 (b) 2.9+0.53(c) 72.3 (b)
LSD, , 1.56 7.41 1.34 7.28

Source: compiled by E.M. Zeitar, L.T. Sukhenko, S.R. Mohammed.

Conclusion

In this study, a high virulent Fusarium isolate was isolated from natural infected
tubers in Astrakhan region and subjected to molecular identification using ITS
rDNA gene and identified as Fusarium sumbucinum. Chitosan nanoparticles were
successfully prepared by ionic gelation method with size ranged from 79.4 to 186.4
nm, and a positive zeta potential of 53.1 mv. CSNP at a concentration of 2 g/l and
BpE at a concentration of 40 g/l completely inhibited Fusarium fungal growth on
PDA medium. CSNP at a rate of 20 g/t and BpE at a rate of 400 g/t significantly
reduced the incidence of dry rot during 8 months under natural infection at 4 °C
by 54.7 and 58.5% and reduced the disease index by 65.7 and 72.3%, respectively,
and there were not significant differences between the two treatments. These results
demonstrate the potential of CSNP and BpE for protection of potato tubers against
the fungal postharvest decay.
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Pa3BuTHe necHoro xo3ancTea by3gaKkckoro pamoHa
Pecny6nuku bawkoptocTtaH

N.C. MunHuaxMeToB 8, AIIl. TumepbsAHOB
J.U.IlajdeeBa , E.A. [lonieHKO

BalkupcKuil rocyapcTBeHHBINM arpapHbId YHUBEPCHUTET, 2. Ya, Poccuiickas Dedepayus
> irek1109@mail.ru

AnnoTanms. [TpoaHanM3MpoBaHbI OMBIT PaboThI By3/SIKCKOT0 JleCHUYeCTBa 1 HayuHble HCCIIejOBaHus B 00-
JIACTH JIeCOBOACTBA. PacCMOTpeHBI 3Taribl Pa3BUTHsI JIECHOTO X03siicTBa (JIX) By3askckoro paiiona Pecry6muku
bamkoproctaH (PB). JIX ocyijecTB/seT H3y4yeHue, yueT, BOCIIPOU3BO/CTBO U OXPaHy JIeCOB, peryJMpoBaHHe
JIecoro/b30BaHus U Jp. JlecHol doHy By3AsKcKoro aiMUHHUCTPATHBHOIO palioHa TepPUTOPHUATILHO OTHOCHUTCS
K TyliMa3suHCKOMY JIleCHUUeCTBY U [le/IUTCS Ha 3 y4acTKOBBIe jlecHUUecTBa: by3askckoe (5526 ra), Kysees-
ckoe (6958 ra) u SIpmyHunHCcKoe (8195 ra). YcTaHOB/IEHO, UTO B CO3AaHHBIX 3all{UTHBIX JIECHBIX HACAK/[EHHUSIX
JOMUHHUPYIOT XBOWHBIE [TOPOJBI, TAKHe KaK COCHAa 0OBIKHOBEeHHas M TMCTBeHHUIIa CyKaueBa, XapaKTepU3yHoILyecst
6oee J0OATUM NepruozioM (YHKIMOHMPOBaHHS 3alljUTHBIX CBOWCTB. 10 jlecopacTUTeNlsHOMY paiOHUPOBAHHIO
Jleca BceX TpexX YUaCTKOBBIX JleCHHUeCTB OTHeCeHbI K 3allJUTHBIM U 3KCIUTyaTallMOHHBIM jlecaM. Ha ocHoBe
MHOT'0JIETHUX Hay4YHO-TIPOM3BO/ICTBEHHBIX OIbITOB, IPOBeZIeHHBIX Ha TEPPUTOPUH PeCITyO/IMKY U paiioHa, JaHsbl
PEKOMeH/IallMH 10 MOBBIILIEHHIO TIPOJYKTUBHOCTH U 3aLLIUTHBIX CBOWCTB JIeCHBIX HacaX/leHuil. B pa3pabarbl-
BaeMbIX [TPOeKTaX IPU M0CaZiKe 3alUTHBIX JIECHBIX [10/I0C YBEJIMUYMBAETCs IPOLIEHTHOe COOTHOLIeHHe TaKUX
TOPOJ, KaK COCHa U JIMCTBEHHHIIA, UMeoIIuX 6osiee JOMTMH CPOK >KM3HH U AFOIIMX OOJIBLINIA BBIXOZ /1€/I0BOM
JpeBecrHbI pyU pyOkax yxoza. CTaBUTCS 3a/jaua CO3,aHusI He OT/eJIbHBIX JIeCOMOCA/0K U JaXe He OT/je/bHbIX
CHCTEM T10/10C, a arpoJieCOMe/IMOPAaTUBHBIX KOMIUIEKCOB, COa/laHCMPOBaHHbIX C OKpY)Katollieli cpesiou.

KiroueBble c/10Ba: j1eCoob30BaHue, 1eCOBOCCTAHOB/IEHHE, lecopasBe/ieHNe, 0XpaHa JIeCoB, JTeCHOM (oH,
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Forestry development in Buzdyak district
of the Republic of Bashkortostan

Irek S. Minniakhmetov ‘E, Azat S. Timeryanov ~,

Elina I. Shafeeva ', Evgeniy A. Dotsenko

Bashkir State Agrarian University, Ufa, Russian Federation
> irek1109@mail.ru

Abstract. The experience and researches of Buzdyak forestry were analyzed. The stages of development
of forestry in Buzdyak district of the Republic of Bashkortostan were considered. The forestry carries out the
study, accounting, reproduction and protection of forests, the regulation of forest use, etc. The forest fund of
the Buzdyak administrative district is territorially related to Tuymazinsky forestry and is divided into 3 district
forestries: Buzdyakskoye (5526 ha), Kuzeyevskoye (6958 ha) and Yarmunchinskoye (8195 ha). It was found
that coniferous trees dominate in the created protective forest stands, such as Scots pine and Russian larch,
characterized by a longer period of functioning of protective properties. According to forest vegetation zoning,
the forests of all three district forestries are classified as protective and exploitation forests. Based on long-term
scientific and production experiments conducted on the territory of the republic and the district, recommendations
were given to increase productivity and protective properties of forest plantations. In the projects being developed,
when planting protective forest belts, the percentage of such species as pine and larch, which have a longer
lifespan and provide a greater yield of commercial timber during thinning, is increased. The task is to create
not individual forest plantations or even individual belt systems, but agroforestry complexes that are balanced
with the environment.

Key words: forest management, reforestation, afforestation, forest protection, forest fund

Author’s contribution: Minniakhmetov I.S. — data analysis and interpretation, scientific writing;
Timeryanov A.S.— data collection and processing; Shafeeva E.I. — study conception and design; Dotsenko E.A. —
scientific writing. All authors have read and approved the final version of the manuscript.
Conflicts of interest. The authors declare that there is no conflicts of interest.
Article history: received 20 April 2023; accepted 29 November 2024.

For citation: Minniakhmetov IS, Timeryanov AS, Shafeeva EI, Dotsenko EA. Forestry development
in Buzdyak district of the Republic of Bashkortostan. RUDN Journal of Agronomy and Animal Industries.
2025;20(1):115—125. (In Russ.). doi: 10.22363/2312-797X-2025-20-1-115-125 EDN IHRLIP

116 SALLUMTHOE JIECOPASBE/IEHME


https://orcid.org/0000-0002-8554-9056
mailto:irek1109%40mail.ru?subject=%D0%9C%D0%B8%D0%BD%D0%BD%D0%B8%D0%B0%D1%85%D0%BC%D0%B5%D1%82%D0%BE%D0%B2%20%D0%98%D1%80%D0%B5%D0%BA%20%D0%A1%D0%B0%D1%80%D0%B2%D0%B0%D1%80%D0%BE%D0%B2%D0%B8%D1%87
https://orcid.org/0000-0002-4645-3158
https://orcid.org/0000-0003-2535-1520
https://orcid.org/0000-0002-9769-8665
mailto:irek1109%40mail.ru?subject=%D0%9C%D0%B8%D0%BD%D0%BD%D0%B8%D0%B0%D1%85%D0%BC%D0%B5%D1%82%D0%BE%D0%B2%20%D0%98%D1%80%D0%B5%D0%BA%20%D0%A1%D0%B0%D1%80%D0%B2%D0%B0%D1%80%D0%BE%D0%B2%D0%B8%D1%87

Minniakhmetov IS et al. Journal of Agronomy and Animal Industries, 2025;20(1):115-125

BesepeHue

JlecHoe x03511CTBO — OTPAC/b HAPOAHOTO XO3SMCTBa, OCYILeCTB/ISIOIIAs U3yUYeHue,
yueT, BOCIIPOM3BO/CTBO U OXPaHy JIeCOB, PeryJIMpOBaHue JIeCONo/b30BaHus 1 Jp. [1-5],
K Ba)KHENIIUM (PyHKLIMSIM OTHOCSITCS JIeCOBOCCTAHOBJIEHUE U Jiecopa3Be/ieHue. [1aBHast
0C00EHHOCTh OTPAC/M — MPOJIOJKUTETBHBIN Mepro/, BhipamyBanus jeca (50—100
u Gosee fiet). VIcTopusi JIeCHOTO X035HCTBA TECHO CBsi3aHa C Pa3BUTHEM 3eMJIefiesTusl.
VHTeHCHBHOE /1eComo/b30BaHWe Ha TEPPUTOPUH ballikopTocTaHa Hayaa0ck €O 2-i MoJo-
BuHbI X VIII B. B CBSI3U CO CTPOUTENHCTBOM MeTa/UTypruueckux 3aBOJOB U yBeTUUeHUueM
MoTpebHOCTH B ZIPEBECHOM YIJIe U CTPOUTE/TBHBIX MaTeprasax. B 1918 r. Ha Teppuropuun
Ydumckoi rybepHum ObIT yUpeKieH JieCHOHM OT/ie/ MpU ryO0epHCKOM 3eMeTbHOM KO-
muTeTe. [0CyapcTBeHHBIN jiecHOM (OHJ, pecryOIUKY COCTOSIT U3 OBIBIINX Ka3eHHBIX,
001116 CTBEHHBIX, YaCTHBIX U 3aracHbIX jecoB. B 1966 1. o6pazoBaHo MUHUCTEPCTBO
necHoro xo3siictBa BACCP. Ha 01.01.2012 r. myioijafib 3eMeib By3asikckoro paiioHa,
Ha KOTOPBIX PaCIIO/IOKeHbl JieCHble HacaXk[eHusl, CoCcTaBuia 25 TeIC. Ta, Wiu 15,7 %
OT 0011[el TUTOIIa[M TEPPUTOPHUM palioHa, B T.U.: XBOWHBIE — 4,7, TBEP/IOTUCTBEHHBIE
nopozbl — 3,4 ThIC. Ta. YyacTtue bl — 23, 6epe3bl — 20, ocuHbl — 17, n1yba — 14,
cocHbl — 13, e — 8 u npouunx nopog—2 % [1, 6, 7].

Ienb uccnepoBanusa — oljeHKa 3¢ (eKTUBHOCTH UCTI0/Ib30BaHUS U pa3BUTHS JieC-
Horo Xo3s1ticTBa by3asikckoro paiioHa Pb.

MaTepuanbl U MeToAbl UCCNeA0BaHUSA

JlecHoti on By3agKCKOTO a/IMUHMCTPAaTUBHOTO paililoHa TePPUTOPHATBLHO OTHO-
cutcs K TyiiMa3vHCKOMY JIeCHUUEeCTBY, KOTOPOE [Ie/IUTCS Ha yYaCTKOBbIE JieCHUUeCTBa.
B By3asikckoM paiioHe BblZiesieHO 3 Y4aCTKOBBIX jecHUUecTBa: bysaskckoe (5526 ra),
Ky3zeeBckoe (6958 ra) u fApmyHurHckoe (8195 ra).

IMpuBoasTCcs aanHbie uccnegoBanuii ¢ 1970 mo 2020 rr. [TpuMeHsTMCH UCTOpUYe-
CKUM U CpPaBHUTETbHO-0IMCaTeIbHbIA MeTO/bl UCCIIeZlOBaHMUS.

Pe3yanaTb| nccnepoBaHnAa n 06cy)|(p,eHV|e

By3psKkckuii MexaHU3UpOBaHHbIM j1eCcx03 (B cocTase bysaskckoro, Kyseesckoro
1 flpMyurHCKOro jiecHuuecTB) opranusosaH B 1970 r. TeppuTopus ecxo3a HaCUMTHIBa/Ia
20,679 Thic. ra. OCHOBHBIM M€CTOTIOJIO’KEHHEM YTIpaB/IeHUsI JieCcX03a BbIOpaHO C. By3/sk.
[TpotspkeHHOCTB JlecHOro (hoHJA € ceBepa Ha tor — 80 KM, € BOCTOKA Ha 3araf,— 45 KM.
JlecunuectBo — 6a3oBasi eJMHML]A YIIPaBIeHHs B 00/1aCTH UCTIO0/Ib30BaHUsl, OXPaHbI,
3all[MThI U BOCTIIPOM3BO/ICTRA JiecoB B Poccuiickoii ®enepaiiuu (PD).

ITo necopacTuTebHOMY pailOHMPOBAHMIO Jleca BCeX TPeX yUaCTKOBbIX JIleCHUYeCTB
OTHECeHbI K JIeCOCTETHOW 30He U pailloHy eBpomnelickor yacti P®, no 1jeieBoMy HasHa-
YeHHI0 — K 3allMTHBIM U 3KCITTyaTaljMOHHbIM JlecaM. B 0CHOBHBIe 3a/iau jieCHUYeCTBa
BXOZAT OXPaHa U 3allyTa JIeCOB, X CBOeBPEMEHHOE U KaueCTBEHHOe BOCIIPOU3BO/CTBO,
obecrieueHre Hace/leHUsl pPaliOHa ipeBeCUHOM /IJIs1 pa3/MYHbIX HYXX[ U Ip. BBeeHue
B 2006 r. HOBOTO JlecHoro kozpekca P® ripuBesio K 60/bIINM U3MEHEHUsIM B JieCHOM
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XO035IMICTBE CTPaHbl, MPOM30IIIO COKPAllleHHe IIITaTa U yrpa3AHeHue JJO/KHOCTel Jjiec-
HUKOB, MacTepPOB Jieca, UYTO OTPHULaTeIbHO CKa3anoCh Ha JesiTe/lbHOCTH JIeCX030B.

B By3asKcKOM yuacTKOBOM jiecHAuUecCTBe 84,2 % 1eCOB OTHOCATCS K 3aLlJUTHBIM,
W3 HUX BOJOOXpaHHbIe 30Hbl — 3,2 %, seca, 3aiuTHble moaockl — 0,09 %, necHblie
HacaxxgeHus — 80,9 %; ocTanbHbIe jleca y4aCTKOBOTO JieCHUYEeCTBa — JKCILTyaTaly-
oHHbIe (15,8 %). Ky3eeBckoe /leCHUUeCTBO COCTOUT TOJIBKO M3 3aLLUTHBIX JIECOB: BOZO-
OXpaHHbIe 30HbI (2,6 %), neca, pacnooXKeHHbIe B 3alUTHBIX nonocax jsecos (0,3 %),
necocrernHele jieca (97,1 %). B SIpMyHUHHCKOM y4aCTKOBOM JieCHUUECTBe TIpeo0/1azialoT
9KCITyaTarjuoHHbIe Jieca (65,7 %), a Ha [I0/Tt0 3alUTHBIX JiecoB npuxoautcs 34,3 %:
Jieca, pacrosioykKeHHbIe B BOZ00XPaHHbIX 30Hax (2,5 %), necocrenHsle jeca (31,8 %).

Ho 1939 1. yteca, HaxoAsAIMeCsS HAa TeppuUTOpYUU By3zsiKcKoro paiioHa, pacripese-
JISITACh Ha 2 KaTeropuu: Jieca rocyAapCTBeHHOIO JieCHOTo (hOH/ja U jieca MeCTHOTO
3HaueHus1. B mepBoil U3 HUX PYKOBO/JCTBO U OpPraHM3aIius BeIeHUs JieCHOTO X035 CTBa
OCYIIEeCTBJISIZIUCH JIeCHUYMM — 3TO HbIHELLIHUe jeca SIpMyHUMHCKOTO JieCHAUeCTBa.
B nogunHeHWM jileCHUYero ObI/TM 00be3UMKH U JIeCHUKH, B 3a/1aul KOTOPBIX BXOAWU/IA
OXpaHa Jjieca OT M0KapoB U JieCOHaPYILIeHWH, 3allliTa JJeCHbIX MacCUBOB OT BpeauTesiei
1 6ose3Heid. Jleca MeCTHOTO 3HaueHHs ObI/TM B BeIEHUH PAaliOHHOTO JIeCX03a, KOTOPOMY
TIpUHaJ|jiexxanu neca by3asikckoro jecHUUeCTBa, jieca BOKPYT HIIN ApciaHoBo, KyseeBo,
Cabaero, CtapoTaBnapoBo, TioproiiieBo, Yp3aiibaiil. ITH jieca e>KerofiHo OTBOJJUIUCE TTO/,
pyOKM Hace/IeHHI0, IOCKOJIBKY APeBeCHHA SIBJ/IS/IACh TOT/Ia OCHOBHBIM BHIOM TOTUIMBA.

B 1939 . B iecHOM X03s1iiCTBe MPOM30II/Ia peopraHu3al[us: BCe jieca, 3a UCK/Iroue-
HHEM HaXOZSIIUXCS Ha 3eMJIsIX, 3aKpelJIeHHbIX Ha BeYHOe T0J/Ib30BaHUe 3a KOJIX03aMHU
Y COBX03aMH, MepeLuIv B COCTaB rOCyZlapCTBEHHOTO jiecHOro (oHza. Jleca Bysaskckoro
paiioHa OKa3aJMCh B BeZleHUU BHOBb OPraHM30BaHHbIX By3askckoro u SIpMyHUHMHCKOTO
JIeCHUYeCTB B cocTaBe UMIITMHUHCKOTO JieCx03a, KOTOPbIi HaXOAWICS B MOTYUMHEHUHN
YnpaeneHus JieCHOTO X035IMCTBA U OXpaHkblI Jieca baikoprocrana. YAIIMUHCKMIM J1eCcx03
Obu1 oprann3oBad B 1940 1. u coctosin u3 SipMmyHuUMHCKOT0, By3askckoro, biaropapckoro,
YumvmHckoro v Hoo-Tpoutikoro jiecHuuecTB. JIeCUCTOCTh pailioHa PacIiooKeHust Jiec-
X03a C yUeTOM T0JIe-TMIOUBO3aIlUTHBIX MO/IOC cocTabssiia 15,8 % ot moijaau by3askckoro
paiioHa. B crny C/I0)KMBIIMXCST eCTeCTBEHHO-UCTOPUYECKUX M SKOHOMUUECKUX YCI0BUM
necHoi (hoH mecxo3a ObUT MPe/CTaB/eH 3al[UTHBIMU JIeCaMH, TUIOITA/Ib KOTOPBIX COCTaB-
nsina 14364 ra (69,5 %) ot Bcelt TUIoLLaix JIeCHBIX 3eMeJlb, U JieCaMU KCITyaTalOHHOTO
HasHaueHus ioiazibio 6315 ra (30,5 %). JlecHoit dhoH/ Tecxo3a COCTOSUT U3 CMelllaHHbIX
JIeCOB B I0JIEBOM COOTHOIIIeHUH, %: xBoliHble — 22,3 (B T.4U.: cocHa— 12,7, eib—7,7),
ny6 — 14,9, 6epe3a— 21,5, ocuna— 17,1, una — 23,5 u ripourie mopogsi — 0,7.

B 1984-1994 rT. yBe/iMueHbl HaCAXKJEHHUS C OOJBILIMM yUaCTHEM XBOMHBIX /1€PeBb-
eB Ha Tomaaun 497 ra myTeM IM0CaJKU JIeCHBIX KY/IBTYP, TaKXKe BBIPOC OOIIHI 3amac
HacakaeHui Ha 11,2 %, B T.4u. XBOHWHBIX — Ha 54,6 % (158 Thic. M%); 0OTMeUeH HU3KUI
TIPOLeHT TMben IeCHBIX KYIBTYP (2,5 %); BLIMOHEH 3HAUUTe/TbHBINA 00beM MPOMEeXKY-
TOUYHOT'O TI0/Tb30BaHMsI JIECOM, B Pe3yJIbTaTe MoyueHo 122 ThbiC. M> IMKBUHOM IpeBeCHHBI
Y yyuIlleHO CaHUTAapHOe COCTOSTHUE HaCaXKeHWH; TJI0II1a/[b TIOKPBITHIX JIeCOM 3eMeJTb
yBenuuuiack Ha 432 ra (2,3 %).
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B nensx nosyueHust KaueCTBEHHOIO MIO0CA0YHOTO Marepyasa C eUHULIBI IUIOWa
B JIECHBIX TMTOMHUKAaX OPraHW30BaHO BhIpalllUBaHUE CesHLIEB U Ca)KeHLIEB Ha BEICOKOM
arpoTexHUYeCKOM ypoBHe. [IpakTHKOBasCs NOCeB CeMsIH JIMCTBEHHBIX MOPOJ, B JIeTHe-
OCeHHee BpeMsi (aBT'yCT — CEHTAOph), a XBOMHBIX TIOPO/, (€11, COCHBI, IUCTBEHHHUI[BI) —
C YCTaHOBJ/IEHHEM yYCTOMUMBBIX MOPO30B (KOHeL| OKTS0pst — Hauasio HosiOpst). Mimenich
2 CTalMOHAPHbBIE TUTIOBBIE TETUTHLBI C 0011Iel Tuoazabio 0,10 ra v 3 MpocThle 1epeBsIHHbIE
TeruiLbl Ha 0,15 ra— /1711 yCKOpeHHOT 0 BhIpalliyiBasi T0Cafl0uHOro Marepuasna. Ilurom-
HUKY SIpMyHUHMHCKOTO JleCHAYeCTBa 9 pa3 MpucBauBaioCh 3BaHue «JIeCHOM MUTOMHUK
BBICOKOU Ky/bTypbl». C 1987 I. B 1eCHBIX MUTOMHHUKAX JIeCX03a HauaTo BbIpallliBaHUe
KPYITHOMEPHOT0 TI0CaZI0YHOro marepuasa enu. B 1995 1. 3anokeHa iecoceMeHHas 11aH-
Tal[usi U3 TIPUBUTOM TMCTBEHHUIBL: 47 KJIOHOB Ha 1ioiriaiu 10 ra. Beisia mocTpoeHa opo-
cUTe/bHas CUCTeMa B 0a3MCHOM MTUTOMHUKe SIpPMyHUHMHCKOTO JieCHUUeCTBa. ExkerogHo
KPYITHOMEPHBIM M0Ca/J0YHbIM MaTepHaioM 3aK/Ia/IbIBa/iCh JIeCHbIE Ky/BTYPhI Ha IJIOLIan
45...50 ra (60...70 % ot obbema rmocagku B rocsiechoH/ie), MPKMBaeMOCTb COCTaBJ/IsIa
80...90 %, 3a 30 yieT opranmu3anuu Jiecxo3a coszado 3070 ra JieCHbIX KY/IETYP.

B 1950-€ IT. ceNbCKOX035HCTBEHHBIE Yro/bst By3asKCKOro paiioHa ObUTH MPaKTUYe CKU
0e33al[UTHBI TIepe/] BeTPOBOM 3P0O31eH, 3MMOH CHET C TI0JIel CAyBasio B OBPary, ro3ToMy
yBeJIMUMBA/IaCh [TyOMHA TpOMep3aHus TIOUBI, JIETOM C TI0J1el TIOJHUMAJTUCh YepHbIe Oypy,
CZlyBasi C HUX BCH) PACTUTEILHOCTh. 3a HeOO/BIIION MPOMEXYTOK BPEMEHH T10Is KOJTXO-
30B 1 COBX030B ObI/T OKalMJIEHBI 3allIUTHBIMU JieCOHAaCaKAeHUsIMH, 3a 30 JieT Co3aHo
2978 ra oBpaxHO-0a/10uHBIX HacaXKieHnH. Ha HeymoOHbIX /17151 CTTO/b30BaHUS B CEJTHCKOM
XO03SIHCTBE 3eMJISIX IIJI0 MX aKTHBHOE 00/1eCceHre IyTeM TeppacMpPOBaHUS, UTO COCTABUIIO
35 % (1043 ra) ot 0b111eT0 06BEMa OBpaXXHO-0a/TOUHBIX HaCaXKAeHUH. [IprKUBaeMOCTh
3alUTHBIX HacaKAeHU — 75,7 %. VI3 ocakeHHbIX 3allUTHbIX HacaxkaeHui 1o Pb (800 ra
exerofiHo) 115 ra BbicakuBaMUch aecoBofiamu by3asikckoro necxo3sa. 3a 1970-2000 rr.
T0CaJIKa JIeCoronoc coctaBuia 1295 ra, oBpayKHO-0a/10uHbIX HacakaeHnid — 2858 ra, B T.u.
TeppacHpoBaHeM KPYTOCK/IOHOB — 1113 ra (Tab:m.). By3asgKcKuii 1ecxo3 HeoHOKPAaTHO
CTaHOBUJICS 1T0OeUTe/IeM COPEBHOBAHMH T10 CO3IaHUIO 3allIUTHBIX HacaKaeHul B PB.

lMpoussopcTBeHHbIe Noka3saTenu bysasakckoro necxosa B 1970—1999 rr.

MokasaTtenu 1970 1975 1980 1985 1990 1995 1999
OcHOBHble cpeAcTBa, ThiC. p. 112,5 222,0 366,6 644,5 750,5 2242,0 | 6809,0
MonyyeHo npubbIY, ThIC. p. 7,8 34,2 39,1 51 91 145 241
OHEeproBOOPY>XEHHOCTb, N1/C 800 1110 1375 1902 2126 3805 3104
Bbinyck ToBapHO NnpoayKLum
BCMOMOraTeslbHOro Npou3Boa- - 103,6 183,1 291,0 353,3 168,5 200

CTBaQ, ThiC. p.

BanoBbli1 BbiNyCcK NpoayKLumn
NoACcO6HOro CenbCKoro Xo3si-

- 8,6 32,4 36,0 62,3 63,3 60,1
CcTBa M NO60YHOro NoJsib30Ba-
HUS, TbIC. p.
BblpalleHo cTaHpapTHOro noca- 3,0 1,4 33 5,1 25 0,95 1,9

AO0YHOro MaTepuana, MJH LWT.:
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OKOHYaHwme Tab/.

Moka3zaTenu 1970 1975 1980 1985 1990 1995 1999
M3 HUX Ca)KeHLbl, TbIC. LWUT. 53 58 72 124 178 149 453
Mocapaka nonesalmnTHbIX 125 70 25 40 20 15 15
neconosnoc, ra
MokpbITble necom nnowaap, ra: 18869 18805 18757 18163 18654 18520 18870
B T.Y. XBOMHbIX, Fa 2636 2777 2885 3354 3500 3790 4210
CnnoHbie py6ky rniasHoro 13,4 17,1 23,8 13,1 16,1 13,8 17,6
nosib30BaHus, ra
CnnowHble py6Kku rasHoro 97 108 153 107 142 100 131
nosib30BaHus, TbiC. M
3aroToBIEHO NIECHDbIX CEMSIH, KT 400 1817 570 567 561 879 630
B T.4Y. XBOWHbIX, KI' 129 - 246 258 294 345 54
CaHuTapHble py6Ku, B TbiC. M® 8,4 10,2 13,6 15,1 17,5 10,9 10,0
Py6ku yxoaa B MolofHsIKax, ra 584 704 606 609 500 260 91
ﬂevcos.occmuosneuue nocag- 147 90 55 91 75 95 70
KOW, ra:
B T.Y. Ca)KeHL,aMu, KpynHoMep-
HbIM NOCafA04YHbIM MaTepua- - - - - 2 89 34
nom
Mocaaka oBparo-GastouHbix 117 235 112 60 - 100 100
HacaXfeHui, ra:
B T.4. TeppacMpoBaHMEM Kpy- _ 39 72 33 40 7 5
TOCKJIOHOB, ra
MepeBopg NecHbIX KynbTyp
U eCTeCTBEHHbIX MOJIOAHAKOB 227 146 244 - 156 150 131
B MOKPbITYIO JIECOM NAoLafb, ra
Cnyyau caMoBOJIbHbIX MOpY- 106 82 69 16 60 145 50
60K, KOJIMYEeCTBO
CaMoBoJIbHble NOpy6KK, M3 19 14 2 54 12 29 28
HesakoHHas nopy6ka neca,
cpepHsia KyboMacca Ha ofiuH 5,6 59 3,5 4,9 50 3,2 1,8
cnyvamu, m®
BbIHBnﬂeMOCT:» HEe3aKOHHbIX 62 27 10 40 47 a4 68
nopy6ok neca, %
McToYHMK: TOQOBbIE OTYETbI By3asaKCKOro necxosa.
Production indicators of Buzdyak forestry, 1970—1999
Indicators 1970 1975 1980 1985 1990 1995 1999
Fixed assets, thousand rubles 112.5 222.0 366.6 644.5 750.5 2242.0 6809.0
Profit received, thousand rubles 7.8 34.2 39.1 51 91 145 241
Power capacity, I/s 800 1110 1375 1902 2126 3805 3104
Output of commercial products
of auxiliary production, - 103.6 183.1 291.0 353.3 168.5 200
thousand rubles
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End of tabl.
Indicators 1970 1975 1980 1985 1990 1995 1999
Gross output of auxiliary
agriculture and by-products, - 8.6 32.4 36.0 62.3 63.3 60.1
thousand rubles
Standard planting material 3.0 1.4 33 5.1 2.5 0.95 1.9
grown, million plants
including saplings, thousand 53 58 72 124 178 149 453
plants
Planting of protective forest 125 70 25 40 20 15 15
belts, ha
Forested area, ha 18869 18805 18757 18163 18654 18520 18870
including conifers, ha 2636 2777 2885 3354 3500 3790 4210
Clear cuttings of the main use, ha 134 17.1 23.8 13.1 16.1 13.8 17.6
Clear cuttings of the main use, 97 108 153 107 142 100 131
thousand m?
Harvested forest seeds, kg 400 1817 570 567 561 879 630
including conifers, kg 129 - 246 258 294 345 54
Sanitary cuttings, thousand m? 8.4 10.2 13.6 15.1 17.5 10.9 10.0
Cuttings in young stands, ha 584 704 606 609 500 260 91
Reforestation by planting, ha 147 90 55 91 75 95 70
|nc|u.d|ng sapll.ngs, large-sized _ _ _ _ 2 89 34
planting material
Planting of ravine-beam 117 235 112 60 - 100 100
plantings, ha
including terracing of steep _ 39 72 33 40 71 5
slopes, ha
Transfer of forest crops
and natural young stands to 227 146 244 - 156 150 131
forested area, ha
Cases of illegal cuttings, 106 82 69 16 60 145 50
number
lllegal cuttings, m® 19 14 2 54 12 29 28
lllegal logging, average cubic 5.6 5.9 3.5 4.9 5.0 3.2 1.8
mass per case, m
Detection of illegal logging, % 62 27 10 40 47 44 68

Source: annual reports of Buzdyak forestry.

[Tocaaxa /ieCcHBIX KY/IBTYP Ha KPYTBIX CKJIOHAX U Ha OBPa’KHO-0A/IOUHBIX 3eMJISIX
yMeHbLLIaeT 3p03UOHHbIe MPOLiecChl. B pe3ynbraTe BocCTaHAaBMMBAETCS PACTUTENbHBIN
TIOKPOB, B T.4. JIEKADCTBEHHBII U Me/JOHOCHBIH, TaK)Ke Hab/rofaeTcs bobiiiee BUZOBOE
pa3HooOpa3ue rpruboB. Takum 00pa3oM, BOCCO3/1al0TCs JIeCHbIe 3KOCHUCTEMBI.

WccnenoBanusimu [4, 8—10] ycTaHOB/IEHO, UTO Ha KPYThIX CKJIOHaX HEOOXOAUMO
cakaTb JlepeBbs (Oepe3a MoBUC/Iast, TMCTBeHHUIIA CUOMPCKasi, COCHa OOLIKHOBEHHAsT)
Y KyCTapHHUKH (OOSIPBILITHAK KPOBAaBO-KPACHBIA, BUIIIHS CTelHasl, Upra KpyIJIOUCTHaS,
obsenrxa KPYIIMHOBH/IHAsI, CMOPO/IMHA 30/I0THUCTasl, IIIUTTOBHUK MaCKHiA).
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OCHOBHBIMH HarIpaB/IeHUsIMHU PabOTHI Jiecx03a OCTAIOTCS: BOCITPOU3BOACTBO, YTyu-
I1IeHHe TIOPOJHOTO COCTaBa M KaueCTBa JIeCOB, OpraHK3aLysl palioHaIbHOTO, GepeyKHOro
JIeCOIO0JIb30BaHMs, OXpaHa U 3amura jeca. [To gauHaeiv 2006 r., TeppuTOpHSs, 3aHATas
necom, coctasnsiia 20679 ra. B 2005 r. pabOTHHUKY JieCHUUECTB BbICAAUIN CESHIIBI
Y CaKeHI[bI [peBeCHO-KYCTapHUKOBBIX Topo/, (80 ra). CaenaHa mozcaika BMeCTO ITOTH0-
LIMX JlepeBbeB B JIeCHBIX Ky/IbTypax Ha IIoLasu 65 ra v 0CylleCTB/IeH yX0Z, 38 HUMU
Ha 400 ra. [Ins1 ganpHeuIero yBeimdeHys qecHoOro ¢oH/ia B JieCHBIX MTUTOMHUKAX
Jlecxo3a BoeipaieHo 1 myiH 700 ThIC. IIT. CTAHAAPTHOIO MOCAZ0UYHOro Matepuana. s
y/ydlieHrst TIOPOJHOTO COCTABa JieCHOTO (POH/IA e>KeT0AHO MPOBOAMINCH PyOKU yxoja
3a iecoM. BosibIilioe BHUMaHUe yemsiyioch YIyullleHHUIo JiecOCeMeHHOM 0a3bl /1ecxo3a,
MOMHMMO €)KeroJHOTO YX0/1a, 3aK/1a/IbIBa/IMCh HOBbIE JlecOCeMeHHble y4acTKu. OHOMI
13 I7IaBHBIX 33/]a4 paOOTHUKOB Jieca Oblsla 0XpaHa U 3alljiTa JiecoB OT MoykapoB. Exxeroz-
HO OOHOBJISTTCH MeCTa OTJbIXa U KypeHHsi, Belach MpouIakTHuecKasi, aruTalliOHHast
paboTa c HacesieHHeM, LIKOJTbHUKaMU.

B 2008 r. I'Y «by3askckuii 1iecxo3» peopraHusoBaH nyteM ciausiaus ¢ I'YTI Pb
«JlecuenTtp». C 2015 1. B pe3ynbTrare psijla peopraHu3alyii NpeJIripusiTUid 1eCHOU OT-
pac/v ObIBIINI By3AKCKHi /1eCX03 B KAKOW-TO YaCTH UMYITIeCTBAa HAXOJUTCS B COCTaBe
[ocynapcTBeHHOTO aBTOHOMHOTO yupexxeHusi Pb «TyliMa3suHCKuU /1ecxo3» U Bbie/ieH
B By3asKCcKuii NpOU3BOJCTBEHHBIN YYaCTOK M MaCTePCKHE YYaCTKHU.

Bce paboTsl, TpOBOAMMEBIE HAa TEPPUTOPUH By3/SIKCKOTO paiioHa, BBITIOMHSIOTCS
COIVIaCHO JIeCOXO35IMCTBEHHOT0 periaMeHTa TyiiMa3uHCKOTO JieCHUYeCTBa.

TpaauLoHHbIe CTIOCOOBI CO3/jaHMs JIECHBIX TI0/IOC B paiioHe U OTCYTCTBHe PyOOK
yxoza 3a nieprozi 2006-2024 rT. ipuBesiv K 00pa30BaHNIO, B OCHOBHOM, HEITPOyBaeMbIX
Hacak/IeHUH C yMeHbLIeHHOW 30HOW arpoJ/ieCOMe/TMOPaTvBHOIO BJIUSTHUS.

Ecnu 3a 1ecHbIMY 110/10CaMU He TIPOBOJSATCS CBOEBPEMEHHBIE YXO/Ibl, TO OHU U3-
MEeHSIOT CBOIO KOHCTPYKLMIO B IIJIOTHYIO. Takue IJIOTHbIe HEIIPOAyBaeMble JieCHbIe
T0JI0CHI HAaKarIMBalOT CHeT BO37ie ce0si ¥ He TIPOIyCKAlOT ero Ha TOJIs, B pe3y/braTe
Yero Ha ToJIsIX Hab/MojaeTcsi HeOCTaToOK B/Iary, a BO3/Ie JIeCHBIX MOJIOC CHET TaeT J0JIroe
BpeMsi. B fanbHeiiilieM Takye yyacTKy BO3J/le IUIOTHBIX JIECHBIX M0JI0C JJIUTe/IbHOE BPeMst
OCTaIOTCS MepeyBIaXHEeHHBIMU 1 3a/|ep>KHUBal0T BeCeHHe-TIo/ieBbie paboThl. M36exxaThb
3TUX HEJ0CTaTKOB MO3BOIU/IO IPOEKTUPOBaHHE TIPEPBIBUCTBIX JIECHBIX rosioc [11-15].

3akoyeHue

[Tpu aHasM3e TPOM3BO/JCTBEHHBIX TIOKa3aTesiel By3asKcKoro yiecxo3a Habmroa-
10TCst 9(p(heKTUBHOE pa3BUTHE OTPAC/U M CTIOCOOHOCTD Pe3y/IbTaTUBHO Y/OB/I€TBOPSATh
pa3Hoo0Opa3Hble MOTPeOHOCTH B pecypcax Jieca.

HayuHo 060CHOBaHHBIH MTOAXO0/ TIPU ITPOBEIeHUH MPOTUBO3PO3UOHHbBIX, CHEr03a-
IIUTHBIX MEPOTIPUSATHH, IT0CA/IKa JIeCOTIONIOC, CO3/IaHe OBPAKHO-0aTOUHBIX HacasK/e-
HUI TIPUBEJTH K COKPAIL[eHUIO BOAHOM U BETPOBOM 3PO3HH, bIIbHBIX Oypb U [TyOHHBI
[poMep3aHus IpyHTa.

ITpepbIBUCTHIE JIeCHBIE TT0JIOCHI BEICAKHUBAIOTCS PsilaMH, HO C PACIIO/IOKeHHeM
JlepeBbeB 1 KyCTapHUKOB 110 6/10kaM. [TpoTsskeHHOCTh 6/10Ka paBHSIETCS IIIMPUHE Ha-
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Ca)K[eHHs, HO JO/DKHA COCTaB/ATh He MeHee 10 MeTpoB. B/oKu cOCTOST M3 mOpoz,
MMeIoIIMX 00BN CPOK >KU3HU (Y0, siCeHb U [IP.) B CMeLIeH|H C ObICTPOPACTYLMU
riopozamu (6epe3a, Toro/b U Ap.). [IpuMeHsst 0Ope3Ky BeTBeM U pefikoe pa3MelljeHre
JlepeBbeB, MOYKHO OyZieT 3aroTaB/MBaTh JeI0BYIO ApeBeCcHHY B Oojiee paHHUE CPOKHU.
KynbTrBHpOBaHWe TaKMX IM0JIOC MOBBIIAET UX PEKPealjuOHHbIN MOTeHLaI, KOJI0TU-
YeCKYH0 LIeHHOCTb U NPUBJIeKATe/IbHOCTb /IS OT/bIXa.

[nst momyyeHus 6osiee CKOPOTO U BBITOAHOTO 3(deKTa UCTIO/Mb3YIOT 3alllMTHLIE JIeCHbIe
ronockl U3 Gepessl ¥ Tomnosisi. Pe3ysbraThl MCCIeA0BaHMS MTOKA3alH, YTO TIPOAyBaeMble
JIeCHBIE TI0/I0CHI MEIOT MPEeUMYILECTBO TI0 06beMy /10TIO/THUTETbHOW MPOAYKLIMH TIepe]
axypHbIMU B 1,2...1,5 pa3a u nepep rioTHeIMUA — 1,5...2 pasa.

C yBe/MyeHHeM BBICOTHI JiepEBLEB B JIECHBIX 10/I0CaX BO3pACTaeT U 3allivIeHHast
MMU TUIOIIA/Ib, UTO CIIOCOOCTBYET MOMYUYeHHIO JOTIOIHUTEIEHOTO ypoyKasi. Tak »ke 3TH
Hacak/IeHUs1 XapaKTepU3yrTCs BbICOKOM 9KOJIOTHYECKON NPOJYKTUBHOCTBIO.

B paspabarbiBaeMbIX MTPOEKTaxX MO CO3ZAHUIO 3aIUTHBIX JIeCHBIX HaCaKZeHU
pPEeKOMeH/lyeTCst:

— YBeJIMYUTh JI0JII0 JI0JITOBEUHBIX XBOWHBIX TIOPOJ, AAOIIUX 00BN BbIXO Je-
JIOBOM ipeBeCHHBI IpU pyOKax yxoza;

— C037,aBaTh He OT/eJIbHbIe JIeCONOCAJKU U [jaXKe He OT/e/IbHble CUCTeMBI I10J10C,
a arpoJiecoMe/TMopaTUBHbIE KOMITIEKChI, COa/TaHCUPOBAHHBIE C OKPY KaloIleld Cpesioi.

Cpok OKyTiaeMOCTH 3aTpar I10 BHe/IpeHHbIM [TpOeKTaM cocTasisieT 5—7 JieT. K Tomy xe
BO3pacTaeT POJib 3alUTHBIX JIeCHBIX TOJIOC B [IeTIOHUPOBAHUY yTJIepoja Jjist CTabuIun-
3aL[My MpoLjecca MoTeIyIeHUs KI¥MaTa U 9KOJI0rM3aljuM 3eMJIel10/1b30BaHMUs.

Cnucok nuTepaTypbl

1. Jleca bamkoprocraHa / mog pes. A.®. XatipetauHoB. ¥Yda, 2004. 400 c.

2. Cumoukoe P.I". JlecoBblpaiiyBanue Ha FO>xHoM Yparne. Yda, 1997. 251 c.

3. BopooxpaHHO-3alUTHEIe feca Y GUMCKOTO IJ1aTo: 5KOJIOTHs], CHHTAKCOHOMUS U TIPUPOJ00XpaHHast
3HauuMOoCTh / iof, pesi. A.FO. Kynaruna. Ya, 2007. 448 c.

4. Kocoypos FO.®. Men1opaTUBHO-X03511ICTBEHHOE 0CBOEHHE 3PO/IMPOBAaHHBIX OBPa’KHO-0a/I0UHBIX U KPY-
TOCKJIOHHBIX 3eMeJib B bamkupuu. Ya, 1996. 168 c.

5. KoHoeanos B.D. Cenekiys u pa3BefieHrie bepe3bl moBucioi Ha FOxkHoM Ypase. M., 2002. 299 c.

6. HcsaHbionosa P.P., KoHoganog B.®D., Taaunos 3.H. [luHaMyKa IJI0ILa/iell 0CHOBHBIX JIeCO00pa3yroLx
BUJ0B B Pecrny6/uke BamkoprocTan // BecTHUK BypsiTCKO# rocyiapcTBeHHON CebCKOX03sIHCTBEHHOMN aKa/ieMUuu
nm. B.P. ®umunmnosa. 2019. Ne 3 (56). C. 91—97. doi: 10.34655/bgsha.2019.56.3.014 EDN: LZZTUQ

7. BaiimypuHa P.P. JlecoBoccTaHOB/IeHUe Ha TeppuTopun Pecry6uku BallikopTocTaH B YC/IOBUSIX U3MeHe-
Husi K1uMara // BecTHUK BypsiTckoi rocyzapcTBeHHOM CenbCKOX03s1MCTBeHHOH akasiemur uM. B.P. dununmnosa.
2021. Ne 4 (65). C. 116—122. doi: 10.34655/bgsha.2021.65.4.016 EDN: KQZHAX

8. PaxmamynauH 3.3., TumepbsHos A.I11., Paxmamyaauna HU.P., Odunyoe I'.E., I'ab60enxakog A.K. CmeHa
TIOPOJ, B T10/1e3al{UTHBIX JIeCHBIX o10cax Pecny6iiky Bamikoprocras // Jlecoxo3siicTBeHHast MHGOpMarLys.
2023. Ne 1. C. 121—128. doi: 10.24419/LHI.2304-3083.2023.1.10 EDN: TNZKRA

9. MycmacpuH P.®d. BogooxpaHHas 1 IoYBo3allUTHast posib jjecoB FOkHOro Ypana Ha Tepputopuu Peciy-
6Ky BalkopToCTaH : j|cC. ... -pa CelbCKoX03. HayK. Yda, 2018.

10. Paxmamynnuna U.P., Paxmamynaun 3.3., ['abdenxaxoe A.K. Bnusinue MophoMeTprUuecKHx roKa3saresen
penbeda Ha pa3mellieHHe 1ecooOpasyIx ApeBecHbIX BUA0B ByryneMuHCKo-besie6eeBCcKol BO3BBILLIEHHOCTH
(B mpeziennax Pecry6ivku BarkopTocTaH) // JIecHble 3KOCUCTEMBI B YC/IOBUSIX M3MeHeHHs! KMMara: 6rosoru-
yeckKast IPOAYKTUBHOCTb U JUCTaHLIMOHHBII MOHUTOPUHT. 2016. Ne 2. C. 84—92.

11. Mycmagpun P.M., Banuee B.M., Hypues T.A., Xalipemourog A.®., Cyamaroea P.P., I'abdpaxumos K.M. TTpuH-
LIMIIBI 1ies1eBOro (pOPMUPOBaHUs HaCcaKAeHU — OCHOBA MOBBILLIEHUs UX POAYKTUBHOCTH // ArpapHast HaykKa

PROTECTIVE AFFORESTATION 123



MunHuaxmemog H.C. u dp. Becthux PY/TH. Cepusi: ArpoHomusi 1 xuBoTHOBOZCTBO. 2025. T. 20. Ne 1. C. 115-125

Ha py0Oeke ThICSUeIeTHH : TPYJbl HayUHO-TIPAKTHUeCKOM KoH(epeHun. VkeBck, 2001. C. 164—166. EDN:
VZABDJ

12. Yypaeynoea 3.C., Konoganos B.®., Hyzaee O.1., Xucmamynaun I'.C. BuopazHoobpasue 1 BOCIIPOU3BOACTBO
necos Bamkoprocrana // IT100BOACTBO, CEMEHOBO/CTBO, MHTPOAYKLMSA JAPeBeCHBIX PaCTeHUH : MaTeprarbl 7-i
MexnayHap. Hayu. KoH(}. KpacHospck, 2004. C. 191—195. EDN: YNCKWG

13. Zamanova N.A., Churagulova Z., Murzabulatov B., Miniakhmetov I., Yakovleva J. Monitoring humus
content of chernozems (black soils) and soil water pollution rate in the Pre-Ural forest-steppe of the Republic
of Bashkortostan // Asian Journal of Water, Environment and Pollution. 2020. Vol. 17. Ne 1. C. 43—50. doi:
10.3233/AJW200005 EDN: FAULJK

14. Konawoea C.H., I'ybatioynnun A.®@., Hwbupduxa JI.M. AHanv3 AUHaMUKA BHJOBOTO COCTaBa yOOBBIX
HacaxJeHul 3a 50-y1eTHHI eproy / BecTHUK BalkyrpcKoro rocyapCcTBeHHOIO arpapHoro yHuBepcureta. 2016.
Ne 4 (40). C. 114—118. doi: 10.31563/1684-7628-2016-40-4-114-118 EDN: XDBOQH

15. Timerjanov A.Sh. Lack of allozyme variation in Larix Sukaczewii Dyl. from the Southern Urals // Silvae
Genetica. 1997. Vol. 46. Ne 2—3. P. 61—64. EDN: LDZBHH

References

1. Khairetdinov AF. (ed.) Lesa Bashkortostana [Forests of Bashkortostan]. Ufa; 2004. (In Russ.).

2. Sitdikov RG. Lesovyrashchivanie na Yuzhnom Urale [Forest growing in the Southern Urals]. Ufa; 1997.
(In Russ.).

3. Kulagina AY. Vodookhranno-zashchitnye lesa Ufimskogo plato: ekologiya, sintaksonomiya
i prirodookhrannaya znachimost’ [Water protection forests of the Ufa Plateau: ecology, syntaxonomy and
environmental significance]. Ufa; 2007. (In Russ.).

4. Kosourov YF. Meliorativno-khozyaistvennoe osvoenie erodirovannykh ovrazhno-balochnykh
i krutosklonnykh zemel’ v Bashkirii [Reclamation and economic development of eroded ravine-gully and steeply
sloped lands in Bashkiria]. Ufa; 1996. (In Russ.).

5. Konovalov VF. Selektsiya i razvedenie berezy povisloi na Yuzhnom Urale [Selection and breeding of
silver birch in the Southern Urals]. Moscow; 2002. (In Russ.).

6. Isyanyulova RR, Konovalov VF, Talipov EN. Dynamics of the areas of major forest-forming species
in the Republic of Bashkortostan. Vestnik of Buryat State Academy of Agriculture named after V. Philippov.
2019;(3):91—97. (In Russ.). doi: 10.34655/bgsha.2019.56.3.014 EDN: LZZTUQ

7. Bayturina RR. Forest restoration in the territory of Bashkortostan Republic under climate change. Vestnik
of Buryat State Academy of Agriculture named after V. Philippov. 2021;(4):116—122. (In Russ.). doi: 10.34655/
bgsha.2021.65.4.016 EDN: KQZHAX

8. Rakhmatullin ZZ, Timeryanov AS, Rakhmatullina IR, Odinzov GE, Gabdelkhakov AK. Change of
species in shelterbelts of the Republic of Bashkortostan. Forestry information. 2023;(1):121—128. (In Russ.).
doi: 10.24419/LHI.2304—3083.2023.1.10 EDN: TNZKRA

9. Mustafin RF. Vodookhrannaya i pochvozashchitnaya rol’ lesov Yuzhnogo Urala na territorii Respubliki
Bashkortostan [Water and soil protection role of forests of the Southern Urals in the Republic of Bashkortostan].
Ufa; 2018. (In Russ.).

10. Rakhmatullina IR, Rakhmatullin ZZ, Gabdelkhakov AK. Influence of morphometric indexes of the relief on
placement of wood views of Bugulma-Belebey upland (within the Republic of Bashkortostan). Forest ecosystems
in conditions of climate change: biological productivity and remote monitoring. 2016;(2):84—92. (In Russ.).

11. Mustafin RM, Valiev VM, Nuriev TA, Khairetdinov AF, Sultanova RR, Gabdrakhimov KM. The principles
of targeted formation of plantings as the basis for increasing their productivity. In: Agricultural science at the
turn of the millennium: conference proceedings. Izhevsk; 2001. p.164—166. (In Russ.). EDN: VZABDJ

12. Churagulova ZS, Konovalov VF, Nugaev OI, Khismatullin GS. Biodiversity and reproduction of forests
in Bashkortostan. Fruit growing, seed production, introduction of woody plants: conference proceedings.
Krasnoyarsk; 2004. p.191—195. (In Russ.). EDN: YNCKWG

13. Zamanova NA, Churagulova Z, Murzabulatov B, Miniakhmetov I, Yakovleva J. Monitoring humus
content of chernozems (black soils) and soil water pollution rate in the Pre-Ural forest-steppe of the Republic
of Bashkortostan. Asian Journal of Water, Environment and Pollution. 2020;17(1):43—50. doi: 10.3233/
AJW200005 EDN: FAULJK

124 SAWNTHOE JIECOPA3BEAEHNME



Minniakhmetov IS et al. Journal of Agronomy and Animal Industries, 2025;20(1):115-125

14. Konashova SI, Gubaidullin AF, Ishbirdina LM. Oak forest species composition analysis for the
50 year period. Vestnik Bashkir State Agrarian University. 2016;(4):114—118. (In Russ.). doi: 10.31563/
1684-7628-2016-40-4-114-118 EDN: XDBOQH

15. Timerjanov AS. Lack of allozyme variation in Larix sukaczewii Dyl. from the Southern Urals. Silvae
Genetica. 1997;46(2-3):61—64. EDN: LDZBHH

00 aBTOpax:

MunHuaxmemos Hpek Capeaposuy — KaHU/IaT CebCKOX03sIMCTBEHHBIX HayK, JOLeHT Kadeapbl KaJacTpa
HeZIBIDKMMOCTH U reofie3uH, ballikupckuii rocyiapcTBeHHbIH arpapHblil yHuBepcuTeT, Poccuiickas ®ezepariys,
450001, Pecrybnuka Bamkoprocras, T. Yoa, yi. 50-netust OKTs6ps, 1. 34; e-mail: irek1109@mail.ru
ORCID: 0000-0002-8554-9056 SPIN-koz;: 3757-8104

TumepbsHos Azam Illamunosuy — KaHAW/AT CeTbCKOX035IMCTBEHHBIX HayK, JOLEHT Kadepbl 1IeCOBOJCTBA
U manAmagTHOro Au3saiiHa, balkupckuii rocyjapcTBeHHbINH arpapHslii yHuBepcuTeT, Poccuiickas Peseparys,
450001, Pecrybnuka Bamkoprocras, I. Yoa, yi. 50-netust Oktsa6ps, A. 34; e-mail: HAF628@yandex.ru
ORCID: 0000-0002-4645-3158 SPIN-koz;: 1662-8554

ITageesa dnuHa Mnbeu3oeHa — KaHIW/AT CeNbCKOXO3SMCTBEHHBIX HayK, IOLIEHT Kade/pbl KaflacTpa HeJJBHKY-
MOCTH U reofie3uy, balllkupckuii rocyzapcTBeHHbIH arpapHblid yHuBepcuTeT, Poccuiickas ®epepanus, 450001,
Pecriy6rmiika BamkopToctaH, . Ya, yn. 50-netust OKts6psi, 1. 34; e-mail: shafeeva20081@rambler.ru
ORCID: 0000-0003-2535-1520 SPIN-koz;: 8591-8916

Joyenko EgeeHuli AnekcaHoposuy — 0LieHT Kadepel GprU3ruecKoi KyabTyphl U criopta, Mactep criopta CCCP,
Bamkupckuii rocyapCTBeHHBIN arpapHbIi yHUBepcuTeT, Poccuiickas ®epepauust, 450001, Pecriy6mvika baru-
KOpTOCTaH, T. Ya, yi. 50-netust Oktsi6ps, 1. 34; e-mail: deal960@mail.ru

ORCID: 0000-0002-9769-8665 SPIN-koz;: 3315-0210

About authors:

Minniakhmetov Irek Sarvarovich— Candidate of Agricultural Sciences, Associate Professor, Department of Real
Estate Cadastre and Geodesy, Bashkir State Agrarian University, 34 50-letiya Oktyabrya st., Ufa, Republic of
Bashkortostan, 450001, Russian Federation; e-mail: irek1109@mail.ru

ORCID: 0000-0002-8554-9056 SPIN-code: 3757-8104

Timeryanov Azat Shamilovich — Candidate of Agricultural Sciences, Associate Professor, Department of Real
Estate Cadastre and Geodesy, Bashkir State Agrarian University, 34 50-letiya Oktyabrya st., Ufa, Republic of
Bashkortostan, 450001, Russian Federation, e-mail: HAF628@yandex.ru

ORCID: 0000-0002-4645-3158 SPIN-code: 1662-8554

Shafeeva Elina Ilgizovna — Candidate of Agricultural Sciences, Associate Professor, Department of Real
Estate Cadastre and Geodesy, Bashkir State Agrarian University, 34 50-letiya Oktyabrya st., Ufa, Republic of
Bashkortostan, 450001, Russian Federation; e-mail: shafeeva20081@rambler.ru

ORCID: 0000-0003-2535-1520 SPIN-code: 8591-8916

Dotsenko Evgeny Aleksandrovich — Master of Sports of the USSR, Associate Professor, Department of Real
Estate Cadastre and Geodesy, Bashkir State Agrarian University, 34 50-letiya Oktyabrya st., Ufa, Republic of
Bashkortostan, 450001, Russian Federation, e-mail: deal960@mail.ru

ORCID: 0000-0002-9769-8665 SPIN-code: 3315-0210

PROTECTIVE AFFORESTATION 125



ﬁ RUDN Journal of Agronomy and Animal Industries. ISSN 2312-797X (Print). ISSN 2312-7988 (Online) 2025;20(1):126—138
U BectHuk PYOH. Cepusi: ATPOHOMMSA U YXMBOTHOBOACTBO http://agrojournal.rudn.ru

Mopdonorus nu oHToreHe3 YXUBOTHbIX
Morphology and ontogenesis of animals

DOI 10.22363/2312-797X-2025-20-1-126-138
EDN IQUGGB
YK 636.7:57.017.642:619

HayyHasi cTaTbsi / Research article

KonunuectBeHHas oueHKa ¢peTasibHOro KpoBoToKa y cobak
A.B. Illymeiiko 8, H.A. Cnecapenko , H.. Konsiguaa

"MocKoBCKasi TOCyZjapCTBeHHas aka/leMHsi BeTePUHApPHOU MeAULUHBI U 6roTexHO0ru — MBA
uMm. K.W. CkpsbuHa, 2. Mockea, Pocculickas @edepayust
D] shumeykonastyal996@gmail.com

AnnoTanus. Llenb vcciejoBaHNs — Ha OCHOBAHUM JIaHHBIX Y/ITPACOHOTPadUH U YIBTPACOHOMETPHU
Mpe/ICTaBUTb KOJIMUeCTBeHHbIe TT0Ka3aTe/Iy, XapakTepHu3yolye ¢eTaabHbIi KPOBOTOK y CobaK C LieJbio TIpo-
THO3UPOBAHUS BHYTPUYTPOOHOTO pa3BuTHs 1yioAa. Ha 0CHOBaHMY MCIIO/NB30BaHUS Y/IBTPACOHOTPaUH U yilb-
TPaCOHOMETPHUHU yCTaHOBJIEH MH/IEKC Pe3UCTEeHTHOCTH COCY/IOB IYTIOBUHEI y cO6aK. BhIsBIeHbI penMy1iiecTBa
WHJIeKCa Pe3UCTeHTHOCTY MyTOYHbIX apTepyii B CPABHEHNH C JPYTUMH TT0Ka3aTe/IsIMU B OL|eHKe 3PesIOCTH IIO-
JI0B U (heTasbHOTO JUCTpecca. YCTaHOB/IeHbI TI0Ka3aTe/Id KpOBOTOKA Y HOPMAa/IbHOTO Pa3BUBAIOILMXCS TI/I0J0B
U y TJIOZIOB C BHYTPUYTPOOHBIMU MaTosiorusiMu. Pa3paboTaHHasi METOZ0JI0THsl KOMITIEKCHOW KOJTHYeCTBeHHOM
oLieHKH (peTasibHOr0 KPOBOTOKA ¥ co6ak rpesicTaBiisieT co60it 3 deKTUBHBIN MHCTPYMEHT AJ/Ist TPOrHO3UPOBaHHUS
TeyeHHs: GepeMeHHOCTH, JMarHOCTHUKY MaTo/IOTUi BHYTPUYTPOOHOTO Pa3BUTHS U NMPUHSATHS 000CHOBaHHBIX
pelleHNH B OTHOLLIEHUH BeJleHHs1 6epeMeHHOCTH U POZIOB Y coDak.

KimroueBnie cioBa: ¢eromerpusi, UCC mnoga, ¥Y3U, detanbHelN AUCTpecC, IUIalleHTapHbIA KPOBOTOK,
WH/IEKC Pe3UCTeHTHOCTH, OUnapreTansHbId A¥aMeTp ueperna

BkJ1aj aBTopoB. Bce aBTOpPBI BHEC/IH SKBUBA/IEHTHBINM BKJIaJ B MCC/I0BaHKe U MOATOTOBKY MyO/TUKAL1H.

3asB/IeHHe 0 KOH(IMKTe MHTEPeCoB. ABTOPHI 3asiB/ISIIOT 00 OTCYTCTBUM KOH(/IMKTOB MHTEPECOB.
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Abstract. The study aims to present quantitative features of fetal blood flow in dogs based on ultrasonography
and ultrasonometry data to predict intrauterine fetal development. Based on the use of ultrasonography and
ultrasonometry, the umbilical cord vessel resistance index in dogs was established. The advantages of the
umbilical artery resistance index in comparison with other indices in assessing fetal maturity and fetal distress
were revealed. The features of blood flow were established in normally developing fetuses and in fetuses with
intrauterine pathologies. The developed methodology of a complex quantitative assessment of fetal blood flow in
dogs is an effective tool for predicting the course of pregnancy, diagnosing intrauterine development pathologies,
and making informed decisions regarding pregnancy management and parturition in dogs.
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BeepneHue

Pa3paboTka HeMHBa3UBHBIX METO/[OB OLIEHKH ()eTasbHOr0 KPOBOTOKA ¥ COOaK —
O/lHa M3 aKTyaJIbHBIX MMPoOsieM B 06/1aCTU BeTepUHAPHOM PerpoAyKTOJ/OTHH, 10-
CKOJIbKY TI03BOJISIET OL|eHUTh BHYTPUYTPOOHOE COCTOsTHUE T1/10/ja ¥ TPOrHO3HMPOBATh
€T0 aHTeHaTa AbHYH0 MO0 nepuHaranbHy rubens [1-4]. Ouenka 6uodusnyeckoro
npo¢uns mnoga (BIIIT) sBisieTcss CyMMapHBIM Pe3y/IbTaTOM HeCKOIbKUX CITOCOO0B
MOHUTOPHMHTIa (eToMN/alleHTapHON CUCTEMBI: y/IbTPa3ByKOBOe uccienoBanue (Y3U),
oripejiesieHMe 4acTOThl cepAeuHbix cokpatenuii (HCC) miofos, heTomeTpus, OLleHKa
KPOBOTOKA B COCYy/lax IMyTMOBUHLI. B BeTepuHapHOU MeAuLIMHe pa3paboTaHbl pa3iny-
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Hble MeTOZbI OLIeHKH CPOKOB 0epeMeHHOCTH U BhISIBJIeHUs (eTaqbHOTO AUCTpecca.
Cy1iecTBYIOT (hOpMYJIbI OTIpeZie/ieHHsl CPOKOB POZIOB ¥ COOAK C yUeTOM TIOPO/bI U Beca
camk¥ [5, 6], a Takke ucciefioBanus, nocesieHHbIe orjeHKe YCC 11710/10B C 1]e/1bI0
BbIsIBIIeHUs peTasibHOrO AucTpecca. OAHAKO B AOCTYITHOM IUTepaType OTCyTCTBY-
10T CBeZieHus1 00 akijesepariy CepAeuHbIX COKpaIlleHu B OTBET Ha COOCTBEHHBIe
JIBIDKeHUS TI/I0Zla B pe3y/bTaTe HOpMaJsibHOTO (heTaslbHOTO MUOKap/JhaJibHOTO ped-
nekca (MKP), Bbipa)keHHOCTb KOTOPOTO SIBJISIETCSI TT0OKa3aTe/ieM KOMITIeHCaTOPHOM
BO3MOXXHOCTH Tjtoza [7-9].

TeMm He MeHee, CyI1IeCTBYIOT UCC/IeJOBaHUS, KaCArOIUeCs] B3aUMOCBSI3H MeX/y re-
CTaI[MOHHBIM BO3PAaCTOM U JKM3HECTIOCOOHOCTHIO Myioga y cobak [10, 11]. Tak y uesioBeka
ObUTH BBISIB/IEHBI B3aUMOCBSI3U MeXK/Iy pasMepoM ITI/I0fia, COCTOSTHHEM 3710POBbsI U Xapak-
TepUCTUKaMHU KPOBOTOKa B MatouHou (MA) u mynouHoit (ITA) aprepusix. JIByxmepHoe
yABTPa3BYKOBOE UCC/Ie/loBaHUe B B-pexkuMe, /10TI0/THEHHOE IIBETOBOM Jlonryieporpadueii
Y CIieKTpasbHOM Aoririeporpadueit (TpuryieKCHasi gomnrieporpadusi), UCMoIb3yIOT
B aKyIIIePCKOM TTPaKTHKe y ue/loBeKa M >KUBOTHBIX [11, 12].

Ienb uccie0BaHusA — Ha OCHOBAHWH JIaHHBIX Y/IbTPACOHOTPauU U y/IbTPACco-
HOMETPUH TIPeJCTAaBUTh KOJIMUeCTBEeHHbIe M0Ka3aTelr, XapakTepu3yoiye ¢heTaabHbIi
KPOBOTOK Y CO0aK C 11e/IbF0 IPOrHO3UPOBaHKsI BHYTPUYTPOOHOTO pa3BUTHS IJI0AA.

3aaur UCC/IeJOBaHUS:

1. BrisButh uHaekc pesucteHTHOCTH (UP) cocyioB myrnoBHHBI B IEPUO, € 56-X
o 63-u cyTku GepeMeHHOCTH.

2. OueHHWTH MOKa3aTe v KPOBOTOKA Y HOPMaJIbHO Pa3BUBAOLLMXCS MJIOA0B U Y TII0-
JIOB C BBISIBJIEHHBIMU BHYTPHUYTPOOHBIMH TaTOJIOTHISIMU.

3. TIpoBecTtu cpaBHUTE/BHBIN aHa M3 VP MymnoyHbIX apTepuii C ApPyrMMU MoKasa-
TeSIMU 3peioCTH MI0J0B U (heTaabHOro AUCTpecca.

4. OnpenenuTh BAUSIHYAE [IBUTaTe/NbHOM aKTUBHOCTH T1/I0/la Ha YacTOTY ero cep-
JIeUHBIX COKpallleHHH.

Matepuanbi 1 MeToAbl UCCllef0BaHUS

VccnenoBanus BeIMO/THEHBI Ha O6a3e JleueOGHO-AMAarHOCTHUUECKOTO BETEPUHAPHOTO
ueHTpa MockoBcKou BeTeprHapHol akafemuu (JIIBL] MBA), MockoBckoi rocynap-
CTBEHHOU aKaJ[eMUY BeTepUHApHOU MeAULUHbBI U 6uotexHosorun K.U. CkpsibuHa,
MockBa. O6beKTOM Hcce[OBaHUs CTaau 38 caMOK pa3/IMUHbIX OO/, B BO3pacTe
oT 3 /10 5 J1eT, Maccoi Tesa oT 5 Jj0 25 KT, KOTOpbIe paHee BOCITPOM3BO/U/IN IOTOMCTBO
OT OAHOTO /10 BYX pa3. ¥ 3 npoBoAuIv ¢ UCIo/b30BaHKeM arirapara Vetus 8 ¢hypMbl
Mindray, BEICOKOTIJIOTHOTO JTMHEWMHOTO /laTurKa C inara3oHoM BomH 4,7...12,8 T'i.

¥3U y camok 6e3 BBIsSIB/IEHHBIX T1aTOJIOTHI GepeMeHHOCTH MPOBOAW/IN C UHTEep-
BajioM 2 CyTOK. Y CaMOK C MaToJIOTH4YeCKoli 6epeMeHHOCThI0, C TIPU3HaKaMu (eTasib-
HOTI'0 ZIMCTpecca IJIOI0B UHTepBa/l MeXAy UCC/Ie[J0BaHUSIMU COCTaB/IsAI CyTKU. [1pu
npoBeseHnn ¥Y3U cobak puKCHpOBaIU B 10pCaTbHOM MOIoKeHUU. CKaHUPOBaHHe
TIJIOZI0B BBITIOTHSIN Yepe3 O0KOBYIO OpIOLIHYI0 CTeHKY. Onpefensiiv caefyoliie
rapaMeTpbl: OUTNapueTanbHBIN AuaMeTp ueperna y 11008, YCC miofoB B TIOKOe
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Y NpU UX JBWKeHUH, VP nmynouHbix apTepuii. BusyanbHO OLleHUBaIM KPOBOTOK
B 00/1aCTH MJIalleHThbl, COCTOSTHUE OPTaHOB TIJI0/I0B, KOJTMUECTBO OKOJIOTIIOAHBIX BOJ
U UX Xapakrep.

Onpenenenue bunapuetansHoro (BP) nuamerpa, MM, ueperia 1IoZ0B MTPOBOAM-
JIV TIPY €r0 CKAHWUPOBAHUM B MOIEPEYHOM MI0CKOCTH MEXAY TeMEHHBIMU KOCTIMU
(puc. 1). KonuuecTBo M3MepeHHii B TeueHHe OFHOTO 00C/ieZl0BaHNsI HE COOTBETCTBO-
BaJI0 KOJIMYECTBY IVIOLI0B, TaK Kak BP guameTp orpeesisisii MHOTOKPAaTHO y OJHOTO
U TOT'O e IIJI0Ja.

Puc. 1. YnbTpa3BykoBas KapTUHa, OTpaatoLLiasi GunapveTasnbHblii AnaMeTp Yepena
y hpaHLy3ckoro 6ynbfora Ha 58-e cyTku 6epeMeHHOCTU

NcTouHmk: BbinonHeHo H.W. KonsanHoi, A.B. LLlymeiiko Ha annapaTe Mindray Vetus 8.

Fig. 1. Ultrasound image reflecting the biparietal diameter of a French bulldog on the 58th day of
pregnancy

Source: compiled by N.I. Kolyadina, A.V. Shumeyko on the Mindray Vetus 8 Ultrasound Machine.

YuuThIBasi, UTO OLIEHKa COCTOSTHUS T1/I0/I0B BO3MO)KHA C TIOMOLLbIO OTIpe/le/leHus]
YacTOThI CepZieuHbIX COKpallleHui, KoTopasi B HopMe cocTasieT 240...200 ya/muH,
180...150 ya/MuH oLileHMBAa/IM KaK Mpr3HaK GeTasbHOro AUCTpecca, MoCKoIbKy rpu 150
Y HIDKe YJI/MUH BO3MOXKEH PUCK THOeH T10/ia; a mapameTp 120 v Hibke yI/MUH YKa3bIBaeT
Ha MUHUMaJIbHbBIN I1aHC €r0 BbDKUBaHUS. PU3M0I0rMueCcKy HOpMasibHbIN MyJbC 710744
JIOJDKEH B IBa Pa3a MPeBbIIIaTh YaCTOTY IMy/bca Martepu [13, 14]. [Tpu aHomanusix 6epe-
MEHHOCTH WU POJiaX y TUIOZia MOXKET Pa3BUTLCS OpauKapusi — (eTabHbIN JUCTPeCC.
OpHako B AOCTYITHOM IUTepaType OTCYTCTBYIOT AaHHbIe 0 TToKa3areasx YCC ¢ yuetom
OMOI0rMYeCKUX PUTMOB Pa3BUTHS TJI0JI0B M MX (PU3MOI0THUYECKUX pedieKCoB. B cBsi3u
¢ 3TuM obcrositesibcTBOM ornpezenenue YCC y 1100B MPOBOAWIN JBYKPATHO, B Havase
uccinenoBanus v cnycts 10...15 MuH, Npy BU3yanu3alyiy MOBLILIEHUs] JBUTaTeIbHOU
akTUBHOCTH 1171071a (puc. 2). YCC onpezesisiiv 3a 2 cep/leuHbIX 1UK/Ia C aBTOMaTUUeCKUM
BBIYMC/IEHWEM Cpe/IHero 3HaueHus1. [Janee ycTaHaB/IMBaIM pa3idums MeXy MokasaTe-
nssvu YCC B moKoe ¥ 1pu 0OHapyKeHWH IBUTaTe/IbHOWM aKTUBHOCTH TUIOJA.

Onpegenenvie P ryrnouHbIX apTepyii BBITIONHSIN, ONMUPasiCh Ha J@HHbIE O TOM, YTO
TYIIOUHbIe apTePUU JOCTAaB/ISIOT [ie30KCUTeHMPOBAaHHYEO KPOBb IUIOZA K [U1ALIeHTE, B TO BpeMst
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Kak ITyTI04HbIe BeHbl HeCyT HaChll[eHHYI0 KUCIOPOAOM KPOBb OT IJIAL|eHTHI K TUI0AY. Y CO-
0aKy B OT/IYME OT UesioBeKa 3TH COCY/bI SIBJISTFOTCS TTAPHBIMH (PHC. 3), UTO MOJTBEPKIAeTCS
TIpY Y/IBTPa3BYKOBOM CKaHMPOBaHUHY MPU UCIIOb30BaHMU JIMHEMHOTO IaTukKa (pucC. 4).

B pexxume 11BeTOBOIO JOIMIIJIEPOBCKOIO KOAUPOBAHUSA C YUeTOM HarlpaB/ieHust Kpo-
BOTOKa Mbl OTpe/eIU/IA TUM COCYZ0B MyMOBUHBI (PUC. 5), a Takke VP A/ oLjeHKU
MYJ/IbCAPYIOLLIEr0 KPOBOTOKA.

Puc. 2. MeToauka nameperms HYCC nnogos
VcToyHmk: BbinonHeHo H.MN. KonaamHon, A.B. LLymeliko Ha annapate Mindray Vetus 8.
Fig. 2. The method of fetal heart rate monitoring
Source: compiled by N.I. Kolyadina, A.V. Shumeyko on the Mindray Vetus 8 Ultrasound Machine.

Puc. 3. MakpoMopdonorndeckas KapTuHa COCyA0B MyrnoBWHbI (COCY/ibl OTMEY€EHbI CTPENKamMK)
McTovHmk: BbinonHeHo A.B. LLymeliko Ha 6a3e J1BL, MBA.
Fig. 3. Macromorphological picture of umbilical cord vessels (marked with arrows)
Source: compiled by A.V. Shumeyko at MDVC MVA.
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a 6

Puc. 4. Mopdonormnyeckas KapT1MHa COCy0B NMyNOBUHbI: @ — COHOrpamMma; 6 — OpUrMHabHbI
MaKponpenapaT

McToyHuk: pyc. 4 a BbinonHeH H.W. KonsaunHow, A.B. LLlymeiiko Ha annapaTe Mindray Vetus 8;
puc. 4 6 BbinonHeH A.B. LLymeliko Ha 6ase J1OBL| MBA.

Fig. 4. Morphological pattern of umbilical cord vessels: a — sonogram; 6 — original gross specimen

Source: fig. 4a compiled by N.I. Kolyadina, A.V. Shumeyko on the Mindray Vetus 8 Ultrasound Machine;
fig. 4b compiled by A.V. Shumeyko at MDVC MVA.

Puc. 5. CkaHMpoBaHwue cocyoB MynoBUHbI y Mioaa cobaku B LIBETHOM [1onniepoBCKOM
1 B-pexxume. Lindpamm 0603HadeHbl cocyabl apTepuanbHoro (2, 4) n seHosHoro (1, 3) pycna

VcTtounumk: BbinonHeHo H.W. KonsanHon, A.B. LLlymeiiko Ha annapaTe Mindray Vetus 8.

Fig. 5. Scanning of umbilical cord vessels in a dog fetus in color Doppler and B-mode. The numbers
indicate the vessels of the arterial (2, 4) and venous (1, 3) beds

Source: compiled by N.I. Kolyadina, A.V. Shumeyko on the Mindray Vetus 8 Ultrasound Machine.

Wupekc pesucrentHocTy (UP) paccunThiBany myTeM orpezesieHus TMKOBOW CUCTO-
JTMYeCKOW CKOPOCTHU 3a BbIUETOM KOHEUHOM JUaCTO/IMUeCKOM U MOC/IeyIOIIero AeleHus
TM0Jy4eHHOU BeJIMYMHBI Ha MTMKOBYH0 CUCTO/IMYECKYH0 CKOPOCTh. Ec/ii MHZEKC comnpo-
THUBJIEHUs] HY/IEBOM, TO 3TO 03HAYasIo [10JTHOe OTCYTCTBHUE COMPOTHUB/IEHNUS TIOTOKY, a ero
yBeJIMUeHue 10 eJUHULIbl — MaKCHMaJ/IbHOe COTPOTHUB/IeHHEe. BaXkKHO MOJUepPKHYTh, UTO
MPaBUILHO BBICTABIEHHBIN YTOl MHCOHALIMM OTpe/iesisieT 00beKTUBHOCTD MOTyUeHHBIX
pe3y/bTatoB (puc. 6).
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6

Puc. 6. MeTofiKa onpefeneHns nHOeKca pe3aucTeHTHOCTM NyNoYHbIX apTepuii (a)
1 CXEMATWUYECKUIA PUCYHOK BbICTaBNEHWS yrna MHcoHaLmm (6)

VeTouHmk: pyc. 6 a BbinonHeH H.M. KonsanHoi, A.B. LLlymeiiko Ha annapate Mindray Vetus 8; puc. 6 6
BbinosHeH A.B. LLlymeiiko B nporpamme Microsoft Paint.

Fig. 6. The method of determining the umbilical artery resistance index (a)
and a schematic drawing of the insonation angle (6)

Source: fig. 6a compiled by N.I. Kolyadina, A.V. Shumeyko on the Mindray Vetus 8 Ultrasound
Machine; fig. 6b created by A.V. Shumeyko in Microsoft Paint.

Yron nHcoHaryu B 10 TpaiycoB COOTBETCTBYET 2%-1 OIIMOKe Orpe/ie/IeH s CKOPO-
CTU KPOBOTOKA, a yroJi B 20 TpajlyCOB COOTBETCTBYET 6%-1i OIIMOKe 3TOTO TIOKa3aTeJis.
Koryia mapameTp abCO/MIOTHOM CKOPOCTH SIBJISIETCS IMarHOCTHUECKY BayKHBIM TTapAMETPOM
U TIOJTyYeHHbIN yro rpeBbimaeT 20 rpaycoB, TO HEOOXOAMMO UCIIOIb30BaTh PYUHYHO
KOPPEKTUPOBKY BBIIIEYKA3aHHOIO YIJIa.

OtieHKa KPOBOTOKA B CUCTeMe MaTh — I/1aljeHTa — I/10]], SIB/sieTCs MH(POPMaTUBHBIM
ToKa3aresjieM COCTOSIHUS T1/10/]a ¥ BHe3apO/IbIIIeBLIX CTPYKTYP (pHc. 7).
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Puc. 7. Makpomopdonormdeckas KapTvHa niofa v BHe3apo/blLLIEBbIX CTPYKTYP
VcToyHmk: BbinonHeHo A.B. LLymeliko Ha 6a3e J1OBL, MBA.
Fig.7. Macromorphological pattern of the fetus and extra-embryonic structures
Source: compiled by A.V. Shumeyko at MDVC MVA.

OreHKy I/1a1}eHTapHOI0 KPOBOTOKA ITPOBOZMIIN C ITOMOLLBIO CeIeKTUBHOIO BbIsIB-
JIeHHUs1 COCY/IOB T/1aLleHThI B PEXXKMMe LIBETOBOTO AOMNTIepoBCKoro kaptrpoBanus (LIJK)

(puc. 8).

Puc. 8. YnbTpasBykoBOe OTOOPaXkeHWe COCy[oB NnaLeHTbl B pexxnme LKy 60CToH-Tepbepa
McToyHuk: BbinonHeHo H.M. KonagmHon, A.B. LUymeiiko Ha annapate Mindray Vetus 8.
Fig. 8. Ultrasound imaging of placental vessels in the CDI mode in a Boston Terrier female
Source: compiled by N.1. Kolyadina, A.V. Shumeyko on the Mindray Vetus 8 Ultrasound Machine.
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PesynbraTtbl uccnepgoBaHusa U 06CcyXxaeHue

ITpu cpaBHUTETLHOM M3YUYeHHWH T0Ka3aTesisi OurmapreTasbHOrO JraMeTpa uepera
y TJIOA0B co0aK MeJIKUX M CPeJHUX TIOPOJ, YCTAHOB/IEHO, UTO OH SIB/ISIETCS] 0ObEKTHB-
HBbIM KPUTEPHEM OTIpe/Ie/IeHHsI CDOKOB OePeMeHHOCTH, UTO COTTIAaCYeTCs C pe3y/IbTaTaMu
JIpyTUX uccienoBareseii [1, 4, 15].

ITpu ycranosnennn YCC 1/10/10B MbI BBISIBUIA JOCTOBEPHBIE Pa3/IAUMs ee 3HAUeHUH
B TIOKO€ U TPH JBUTaTe/IbHOM aKTUBHOCTH IJI0/I0B (Tab.).

MokasaTtenu YCC y HopmasnbHO pa3B1BalOLLUXCA NIOAOB U Y MNJIOA0B C BbiABJIEHHbIMU
natonorusmu npu Y3 Ha 56—60-e n 61-63-e cyTKU 6epeMeHHOCTH

YCC y nnopoB cobak
MeJIKUX Mopoa cpenHUX nopoa
Mnoabi
npu pBUraTenbHOW npu gBUraTenbHOW
B Nokoe B Nnokoe
aKTMBHOCTM aKTUMBHOCTM

56-60-e cyTKM
be3 BbISABNEHHbIX NAaTONOIMK 221+0,8 232+1,1 210+0,6 217 £0,6
C npusHakamu detanbHoro 199102 202+0,3 201+0,3 203 +0,3
AucTpecca

61-63-U CyTKMn
be3 BbISABNEHHbIX NAaTONOIMK 194 0,2 210+ 0,6 184 10,1 203+0,3
C npusHakamm 170+ 0,09 172 0,08 172+ 0,09 173+ 0,09
¢deTanbHOrogucTpecca

VcToyHmk: BbinonHeHo A.B. LLymeiiko Ha 6a3e J1BL, MBA.

Heart rate indicators in normally developing fetuses and in fetuses with pathologies
detected by ultrasound on days 56-60, 61-63 of pregnancy

Fetal heart rate in dogs
Fetuses small breeds medium breeds
at rest during pl)ysical at rest during Physical
activity activity
56—60t" days
No identified pathologies 221+0.8 232+1.1 210+£0.6 217+0.6
With signs of fetal distress 199+£0.2 202+0.3 201+0.3 203+0.3
61—63"days
No identified pathologies 194+0.2 210+ 0.6 184+0.1 203+0.3
With signs of fetal distress 170 £ 0.09 172 £ 0.08 172 £ 0.09 173 +£0.09

Source: compiled by A.V. Shumeyko at MDVC MVA.

Ha ocHoBaHMM TONyUeHHBIX /IAHHBIX BBISIB/IEHBI C/Ie/IVIONINE 3aKOHOMEPHOCTH:
y Bcex uccienyemMsix miogoB YCC cHMKamach 3a HeCKOIBKO CYTOK /10 poJoB. Haunbosee
3HaUMMOe CHIKEHHe 3TOro TlapaMeTpa OTMedaiy Ha 63-U CyTKu OepeMeHHOCTH, T.e.
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B JIeHb Mpe/roiaraeMbix pofoB. OiHaKo py NOBTOPHOM ornipefeneHny YCC ycTaHOB-
JieHa yeTKast 3aKOHOMEPHOCTh ee YBe/IMUeHUsl B pe3y/ibTaTe MOBBILIeHHOW ABUraTe/IbHOU
aKTUBHOCTH TUIOAOB 03 BhISIB/IEHHBIX MaTOJIOTHH, a y TIOZ[0B C MPU3HAKaMH (heTanmbHOTO
muctpecca wiu roBbiteHnss YCC kak orBeta HAa MKP He BbisiBlieHO. ITOT (PaKT CcBUe-
TEe/IbCTBYET O CHM)KEHUM KOMITEHCATOPHBIX BO3MO)KHOCTEH MJI0/I0B U SBJISIETCS BaXKHBIM
MPOrHOCTHUYECKUM KPUTEPUEM UX yKU3HecrocooHocTu. CrefjoBaTe/lbHO, /il OLIeHKH
cocTosiHus T1oAa HeobxoauMo onpefensTs YCC B [UHAMUKe TIOC/Ie BHISIBJIEHHOMW ero
JBUraTeIbHOW aKTUBHOCTH.

IIpu ananuse VP ycTaHOB/IEHO, UTO er0 HauMeHbllIe 3HaueHus B apTepusx Iy-
TIOBYHBI UMeJIM MeCTO B TeueHUe 48—24 4 10 Hayasa repuoja pogoBOro rmnpoiecca.
B cyuae, ecnii pobl He IPOUCXOLW/IN, PETUCTPUPOBA/IM MOCIEAYIOIee KpaTKOBpe-
MeHHOe TMoBbIlIeHre 3HaueHni RI Beite 0,7, 10 Tex Top, TokKa He ObUIA UCTOLIEHBI
KOMIIEHCAaTOPHbIE BO3MOKHOCTH B CHUCTEMe MaTh — IIalleHTa — IIOZ, U CaM TIJI0f,
He CTaJjl UCIbIThIBaTh AucTtpecc. [lagenve VP B cocynax IMmymoBHUHBI MOKET OTpakaTh,
Ha Halll B3[VIs1[l, CHY)KEeHHe CKOPOCTU KPOBOTOKA M JJaB/IeHHsI HA CTEHKU COCYZI0B (3aCTOi
kpoBu). [Tpu nagenun VP 1o 0,5 ¥ HiKe eCTh BCe OCHOBAHUS /1Sl Oe30T/1araTe/lbHOro
TPOBe/IeHUsI KecapeBa ceueHus (puc. 9).

Puc. 9. [lnarpaMmma n3meHeHWst MHAEKCa PE3UCTEHTHOCTM NYMNOYHbIX apTepuil B KOHLIE CPOKa
6epeMeHHOCTH

McToyHmk: BbinosiHeHo A.B. LLymeliko B mporpamme PowerPoint.
Fig. 9. Diagram of changes in the umbilical artery resistance index at the end of pregnancy
Source: created by A.V. Shumeyko in PowerPoint.

3akioyeHue

Takum o6pa3om, Hamu pa3paboTaHa MeTOJ0JIOTHsI KOJTMIeCTBeHHOM OIleHKHU (eTanb-
HOTO KPOBOTOKA ¥ cobaK, KOTOpasi TI03BOJIsieT MPOrHO3MPOBaTh TeueHre 6epeMeHHOCTH,
CBOEBPEMEeHHO /JarHOCTUPOBATh MPH3HAKH (eTabHOTO JUCTPeCca, a TakyKe NCK/TFOUNUTD
CUMYJISILIVIO B OLIEHKE COCTOSIHHS 3PeJIOCTH TIJIOZIOB.
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Physiological features of the antioxidant system of the Equus
caballus organism of different genotypes
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Abstract. In modern physiology, the features of the functional state of the body are increasingly being
studied not in terms of breeds, age, and animal husbandry technologies, but in terms of DNA markers. Therefore,
in this aspect, it is interesting to compare the functional state of the antioxidant system of the Equus caballus
organism depending on the breed and DNA markers. The purpose of this study was to conduct a comparative
analysis of the functional state of the antioxidant system of Equus caballus horses of different breeds and with
different genotypes according to the GRMS8 gene. The study of the physiological characteristics of the antioxidant
system of the body of Equus caballus of Russian breeding was carried out from 2005 to 2023. The study involved
70 breeding stallions belonging to 9 breeds. The best superoxide dismutase activity was detected in the blood of
stallions with the CC/AA genotype according to SNPrs395286150/394524550: 11.4 and 2.3% more (p < 0.05)
than in carriers of the CT/AG and TT/GG genotypes, respectively. Catalase (CAT) activity was at a comparable
level but with significant differences. We observed the highest CAT activity in the blood of stallions with the
CC/AA genotype according to SNPrs395286150/394524550, which is 1.8% more in carriers of the CT/AG
genotype and 7.9% (p < 0.05) more in carriers of the TT/GG genotype. Against this background, the activity of
glutathione peroxidase (GPx) was the highest in the blood of stallions carrying the CT/AG genotype according
to SNPrs395286150/394524550, which is 9.8% more (p < 0.05) in stallions of the CC/AA genotype and 14.8%
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more (p < 0.01) in stallions of the TT/GG genotype. The amount of malondialdehyde (MDA) was highest in
carriers of the GG genotype according to SNPrs1147388106, which is 13.4% more (p < 0.01) in carriers of
the GA genotype and 2.6% more in carriers of the AA genotype according to SNPrs1147388106. The study of
the functional state of the antioxidant system of the horse body, depending on the breed, also shows the presence
of significant differences between breeds of different uses.

Keywords: superoxide dismutase, catalase, glutathione peroxidase, stallion, different breeds
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®dusmnonornyeckne 0ocCo6eHHOCT aHTUOKCUAAHTHON CUCTEMDI
opraHu3ma Equus caballus pa3Hbix reHOTUNOB

LK. Amynynry' ~, A.B. Tkaues' 2~ =, 0.JI. Tkauesa?>

'Poccuiickuii yHUBepCUTeT APY>KObI HapoAoB, 2. Mockea, Poccutickas ®edepayus
’MexxayHapoZiHasi BeTeprHapHas akafeMus, 2. [ocepacuHckuli, Poccutickas @edepayus
3PoccUIiCKU ToCyjapCcTBeHHbIN arpapHeiii yHuBepcuteT — MCXA umenu K.A. Tumupsizesa,
2. Mockea, Poccutickass @edepayus
> sasha_sashaola@mail.ru

AnHoTanus. B coBpemeHHON (H3H0I0THMH 0COOEHHOCTH (YHKIMOHAILHOTO COCTOSHUSI OPraHu3Ma Bce
yallle U3y4aloT He B paspe3e I10OPOJ, BO3pacTa, TeXHOJIOTUI cofiep>KaHus )KUBOTHBIX, a [ITHK-mapkepos. Ilens
WCCIIeJOBaHNsI — CPaBHUTe/IbHbIN aHa/In3 (yHKIMOHATBHOTO COCTOSIHUSI aHTUOKCHIAaHTHOM CHCTeMbl OpraHu3Ma
nomazged Equus caballus pa3HbIX TIOPOJ U € pa3MYHBIMU reHOTHTIaMU 110 TeHy GRMS8. UccnenoBanve ¢usu-
0JIOTUYeCKUX 0COOEHHOCTel aHTUOKCU/IAHTHOM CUCcTeMbl opranu3Ma Equus caballus poccuiickoii cenekuyu
npoBozusIock ¢ 2005 no 2023 1. B uccieoBaHuy NpuHsUIM yuactre 70 rieMeHHbIX >KepeOLioB, TPHHAaZIeXXaluX
K 9 nopogam. Hausyultasi akTHBHOCTb CyTepOKCHMCMYTa3bl BbIB/IEHa B KPOBU )kepeb1ioB ¢ reHoTuriom CC/AA
o SNPrs395286150/394524550: Ha 11,4 u 2,3 % 6Gosbiie (p < 0,05), uem y Hocutesneit renorurnios CT/AG
u TT/GG cooTBeTCTBeHHO. AKTUBHOCTb Karasasbl (KAT) 6bljla Ha CONOCTaBUMOM YPOBHE, HO CO 3HAYWTe/lb-
HBIMH pa3nuuusaMud. Hanbosbiyro aktiBHOCTh KAT Mbl Habmofanu B KpoBH >kepeb1joB ¢ reHoturiom CC/AA
o SNPrs395286150/394524550, uto Ha 1,8 1 7,9 % (p < 0,05) Briille, yeM y Hocuteneii renotunos CT/AG
u TT/GG. Ha 3T0M poHe aKTUBHOCTb Iy TaTMOHIIEPOKCH/1a3bl Obla CaMOii BLICOKOH B criepMe ykepeOLioB, Hecy-
ux redHorurt CT/AG cornacHo SNPrs395286150/394524550, uto Ha 9,8 (p < 0,05) u 14,8 (p < 0,01) % 6Gornbiite,
YyeM COOTBETCTBEeHHO Y >kepebrioB reHotrnoB CC/AA u TT/GG. KonuuecTBo ManoHoBoro guansjeruza (MDA)
ObLIO CaMbIM BBICOKMM Y HocuTesel reHotuma GG cornacio SNPrs1147388106, uto Ha 13,4 (p < 0,01) 2,6 %
Gosbliie, ueM y Hocuteseli reHoTUIoB GA AA cooTBeTCcTBeHHO coracHo SNPrs1147388106. M3yuenue QyHK-
L[MOHAJIbHOTO COCTOSIHUSI aHTHOKCH/JAaHTHOM CHCTeMbI OpraHu3Ma JIOIIau B 3aBUCHMOCTH OT TTOPOABI TaKKe
TOKa3bIBaeT Ha/IMUMe CYIleCTBeHHBIX Pa3/uuuil MeX/y TopojjlaMy pa3/IMYHOrO Ha3HaueHusl.

140 FEHETUKA W CENEKUNA XKMBOTHBIX


https://orcid.org/0009-0005-4310-7718
https://orcid.org/0000-0002-7721-5742
mailto:sasha_sashaola%40mail.ru?subject=Tkachev%20Aleksandr%20Vladimirovich
https://orcid.org/0000-0002-5573-6117
mailto:sasha_sashaola%40mail.ru?subject=Tkachev%20Aleksandr%20Vladimirovich

Amulungu PK, Tkachev AV, Tkacheva OL. Journal of Agronomy and Animal Industries, 2025;20(1):139-150

KiroueBble €/10Ba: CyTIepOKCH/IMCMYTa3a, KaTanasa, [Ty TaTHOHIIePUKCH/|a3a, >kepebeL], pa3Hble Mopozbl

Bxknap aBropoB: AmynyHry [1.K. — BbINosiHeHHe HCC/ieOBaHUM, 1ePeBOJ, CTaThbH Ha aHIIMHACKUHN s13bIK; Tka-
yeB A.B. — BbINo/iHeHUe KCC/leJOBaHUM, HallCcaHUe CTaTbU Ha PYCCKOM si3bike; TkaueBa O.JI. — BhITIO/IHEHKE
WCccriefloBaHUM, HamcaHye CTaTbU Ha PYCCKOM SI3bIKe.

3asB/ieHHe 0 KOHQIMKTe HHTEPecoB. ABTOPHI 3asIB/ISIFOT 06 OTCYTCTBHY KOH(IMKTA MHTEPECOB.
Hcropus craTbu: NOCTyNWiIa B pefakuuio 17 nekabps 2024 r., npunsTa K mybsmukarmu 15 saBapst 2025 1.

Jnst purupoBanus: Amulungu P.K., Tkachev A.V,, Tkacheva O.L. Physiological features of the antioxidant
system of the Equus caballus organism of different genotypes // BecTHuk Poccriickoro yHUBepcUTeTa ApyKObl
HapogoB. Cepusi: ArpoHOMUsE 1 )KMBOTHOBOACTBO. 2025. T. 20. Ne 1. C.139—150. doi: 10.22363/2312-797X-2025-
20-1-139-150 EDN IRVQJQ

Introduction

In modern physiology, the features of the functional state of the body are increasingly
studied not in terms of breeds, age, and animal husbandry technologies, but in terms
of DNA markers [1-3]. Therefore, in this aspect, it is interesting to compare the
functional state of the antioxidant status of the Equus caballus organism depending
on the breed and DNA markers [4—6]. Based on this approach, many researchers have
successfully studied various physiological functions based on DNA markers in most
countries of the world [7, 8]. However, it should be noted that a lot of physiological
functions are very poorly transmitted from parents to offspring and therefore the
classical approach to studying the breed factor is outdated [9]. Of particular interest
to researchers is the study of gene expression during their interaction in different
conditions [10], therefore, it is of interest to study the antioxidant system of the body
of the same livestock, but in the context of different factors: breed and DNA marker. In
our previous studies, we studied the association of the antigenic profile of erythrocytes
with the physiological parameters of the reproductive system of horses [2—3]. Therefore,
in this study, we want to compare the genetic factor of the breed with the functional
state of the antioxidant system of the horse’s body and show the advantages and
disadvantages of the classical and modern approaches to assessing the influence of
the genotype on the physiological functions of the body. In the available literature,
we could not find publications on the features of the antioxidant system of the equine
body depending on DNA markers.

However, there are a very large number of publications on the effect of DNA markers
on a wide variety of physiological functions [4, 5], on animal disease resistance depending
on the DNA marker [6], on the functional state of the reproductive system of the body [7,
8], to study the heritability of physiological functions [9], to study the interaction of
different genes with each other and their physiological manifestation [10]. The most
relevant research in this direction is the study of the association of physiological functions
depending on GWAS (Genome-Wide Association Studies) to accelerate the breeding
process with breeds [11].
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The least studied genetic DNA markers in horses are the genes of the GRM family
and their relationship to the physiological functions of the body. In humans and laboratory
animals, the GRM8 gene is the most promising for research, according to which it was
possible to find certain physiological features of the reproductive system [12], however,
this gene has not been studied in horses due to the antioxidant system of the body. Some
researchers have proposed using the genes of the GRM family as markers of human
reproductive function [13, 14]. Based on this study, we decided to study the issue of the
physiological association of this gene with the functional state of the antioxidant system
of the Equus caballus organism.

The aim of this study was to conduct a comparative analysis of the functional state
of the antioxidant system of Equus caballus horses of different breeds and with different
genotypes according to the GRMS8 gene.

Materials and methods

Animals and blood samples. Blood samples of Equus caballus were obtained from
horses in compliance with the requirements of asepsis and antiseptics from the jugular
vein into sterile disposable test tubes. The stallions were clinically healthy between
the ages of 3 and 18. The study involved 70 breeding Equus caballus belonging to
9 breeds (Arab — 6 heads, thoroughbred horse — 8 heads, Ukrainian horse — 9 heads,
Hanoverian — 6 heads, Belgian— 6 heads, Trakehnen — 7 heads, Westphalian — 8 heads,
Russian (prize) Trotter — 10 heads and Orlov Trotter — 10 heads).

Evaluation of antioxidant system. After receiving blood samples in the laboratory,
the standard parameters of the body’s antioxidant system were evaluated, which are
most widely used in practice in Russia: glutathione peroxidase activity, catalase activity,
superoxide dismutase activity, the level of end products of lipid peroxidation of diene
conjugates and malondialdehyde. The activity of antioxidant defense enzymes was
measured by spectrophotometric method. Superoxide dismutase (SOD) activity was
determined in U/ml; catalase (CAT) activity in U/ml, glutathione peroxidase (GPx) activity
in mU/ml. The amount of end products of lipid peroxidation diene conjugates (DC) and
malondialdehyde (MDA) was determined in nmol/ml.

DNA research. DNA for genetic analysis was isolated in 2022—2023 in the certified
laboratory of genetics Cherkizovo LAB from blood samples of Equus caballus using the
phenolic-chloroform method using mercaptoethanol [15]. The following primers were
used to analyze the genotype of stallions by the GRM8 gene:

F: 5-GGTCGATCGCATAAAGCATGG-3¥

R: 5-TTCTGCTACAGGGCTGACTTC-3..

In the GRM8 gene, SNP, GA and GG, CC/AA, CT/AG, TT/GG were determined.
Sanger sequencing was performed in accordance with the “Sanger Sequencing Guidelines
at RAMAC”.

Statistical analysis. Statistical analysis of the obtained physiological data of Equus
caballus blood samples was carried out according to the student’s t-criterion using
a specialized application package SPSS for Windows (IBM, USA) in the context of
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SNP rs395286150, SNP rs394524550, SNP rs1147388106. A p-value less than 0.05 is
considered significant.

Results and discussion

The obtained results of the analysis of the physiological characteristics of the
antioxidant system of the body of Equus caballus of Russian breeding according to the
preface of the breed are presented in Table 1.

Table 1
Physiological features of the body’s antioxidant system Equus caballus
of different breeds M+ m
Antioxidant enzymes End products of lipid peroxidation
Breeds Superoxide Catalase Glutathione cor?ilenaies Malondialdehyde
(70 heads) dismutase (CAT), peroxidase (ng) (MDA),
(SOD), U/ml U/ml (GPx), mU/ml nmol /;nl nmol/ml
Arab 9424038 22.02+0.44 1.73£0.2 12.21£0.8 35104
(6 heads)
Belgian 10.56 +0.9* 26.36+0.33 1.950.18* 8.85+0.6% 215+0.3*
(6 heads)
Westphalian 9.48+0.7 | 33.56+0.19%* | 2.01+0.21% 9.96+0.7%* 1.86 + 0,20+
(8 heads)
Hanoverian 8.81£0.18 25.0140.25 1.84£0.19 11.77£0.14 3.3140.35
(6 heads)
Oriov Trotter 11.76+0.15% | 32.44+0.27* 1.22+0.31 13.47 £0.9% 4.014031*
(10 heads)
Russian (prize)
Trotter 11.28+0.16% | 32.6+0.26% 1.05 £ 0.4%%% 13.19£0.16* 4.3+0.29*
(10 heads)
Trakehnen 9.08+0.13 26.96+0.3 1.75£0.13 11.07£0.1 3.49+0.4
(7 heads)
Ukrainian horse 9.38+0.16 23.5110.36 1.65£0.28 10.48+0.15% 274+0.76%
(9 heads)
Thoroughbred 8.1940.61* 21.12£0.17 1.61£0.22 13.11£0.1 2.93+0.23
(8 heads)

Note. *p < 0.05, **p < 0.01, ***p < 0.001 in comparison with the Arab breed.
Source: completed by PK. Amulungu, A.V. Tkachey, O.L. Tkacheva.

The analysis of the data in Table 1 allows us to conclude that the classical approach
to assessing the physiological state of the body depending on the breed allows us to
see the physiological differences in the functional state of the antioxidant system of the
equine body. From the data obtained, we see that the activity of superoxide dismutase is
at a comparable level in the Arabian breed, Westphalian stallions, Trakehnen breed, and
in the Ukrainian riding breed from 9 to 9.5 U/ml. We observed low superoxide dismutase
activity in Thoroughbred and Hanoverian breeds from 8 to 9 U/ml. The minimum activity
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of this antioxidant protection enzyme was established by us in Thoroughbred stallions,
which is 1.19 U/ml less (p < 0.05) from Ukrainian horse, 0.89 U/ml less (p < 0.05)
from Trakehnen breed, 3.09 U/ml less from Russian (prize) Trotter, 3.57 U/mlml less
(p <0.001) from Orlov Trotter, 0.62 U/ml less from Hanoverian, 1.29 U/ml less (p < 0.01)
from Westphalian breed, 2.37 U/ml less (p < 0.001) from Belgian breed and 1.23 U/ml
less (p < 0.05) from the Arab breed. The maximum activity of superoxide dismutase
was observed in Orlov Trotter, Russian (prize) Trotter and Belgian breeds — from 10
to 12 U/ml.

The physiological features of catalase activity, depending on the breed, make it
possible to group breeds into only two groups. The first group includes breeds with catalase
activity from 20 to 30 U/ml: Thoroughbred, Ukrainian horse, Trakehnen, Hanoverian,
Belgian and Arab breeds. The second group of breeds by catalase activity (more than
30 U/ml) includes Trotter breeds Orlov Trotter, Russian (prize) Trotter and one riding
breed Westphalian. We observed the highest catalase activity in the Westphalian breed,
which is 2.39 more from the Ukrainian horse, 5.84 U/ml more (p < 0.05) from Trakehnen,
11.48 U/ml more (p < 0.001) Russian (prize) Trotter, 11.32 U/ml more (p < 0.001) from
Orlov Trotter, 3.89 U/ml more from Hanoverian, 12.44 U/ml more (p < 0.001) from
Westphalian, 5.24 U/ml more (p < 0.05) from Belgian and 0.9 U/ml more from Arab
breed. The data obtained allow us to conclude that the best functional activity of catalase
is observed in Westphalian breeds, Russian (prize) Trotter and Orlov Trotter.

The analysis of the functional level of the antioxidant enzyme glutathione peroxidase
(GPx) allows us to group the studied rocks into three groups. The first group includes
breeds with the lowest glutathione peroxidase activity up to 1.5 mU/ml: Russian (prize)
Trotter and Orlov Trotter. The second group includes breeds with average glutathione
peroxidase activity from 1.5 to 1.8 mU/ml: Thoroughbred, Ukrainian horse, Trakehnen,
Arab. The third group includes breeds with glutathione peroxidase activity of more than
1.8 mU/ml: Hanoverian, Belgian and Westphalian breeds. We observed the highest
activity of glutathione peroxidase in Westphalian stallions, which is 0.06 mU/ml more
than Belgian stallions, 0.28 mU/ml more than Arab stallions, 0.17 mU/ml more than
Hanoverian, 0.79 mU/ml more (p < 0.01) Orlov Trotter, 0.96 mU/ml more (p < 0.01)
Russian (prize) Trotter, 0.26 mU/ml more Trakehnen, 0.36 mU/ml more (p < 0.05)
Ukrainian horse and 0.4 mU/ml more (p < 0.05) Thoroughbred.

The next stage of the study was to study the physiological characteristics of the level
of end products of lipid peroxidation diene conjugates and malondialdehyde in Equus
caballus of different breeds. As a result of the analysis of the data in Table 1, the studied
rocks can be conditionally divided into three groups according to the level of diene
conjugates. The first group of the studied breeds had blood levels of diene conjugates
up to 10 nmol/ml: Arab and Westphalian breeds. In the second group of Equus caballus
stallions, the concentration of diene conjugates in the blood was from 10 to 13 nmol/ml:
Belgian, Hanoverian, Trakehnen, and Ukrainian horse. The third group of Equus caballus
stallions had the highest concentration of diene conjugates in the blood over 13 nmol/
ml: Orlov Trotter, Russian (prize) Trotter and Thoroughbred. The highest concentration
of diene conjugates in the blood of stallions was observed in Orlov Trotter breed, which
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is 0.28 nmol/ml more than Russian (prize) Trotterstallions, 2.4 nmol/ml more (p < 0.01)
Trakehnen stallions, 2.99 nmol/ml more (p < 0.01) Ukrainian horse, 0.36 nmol/mlml is
more Thoroughbred, 1.7 nmol/ml is more Hanoverian, 3.51 nmol/ml is more (p < 0.001)
Westphalian, 4.62 nmol/ml is more (p < 0.001) Belgian and 1.26 nmol/ml is more
(p <0.05) Arab breed.

The obtained data on the physiological level of malondialdehyde (MDA) allows us to
identify 4 groups of stallions of Russian breeding. The first group has a malondialdehyde
level of up to 2 nmol/ml and it includes only one breed — the Westphalian. The
second group of Equus caballus stallions has a malondialdehyde level from 2 to
3 nmol/ml: Thoroughbred, Ukrainian horse and Belgian. The third group of stallions
has a physiological level of malondialdehyde from 3 to 4 nmol/ml: Arab, Hanoverian,
and Trakehnen breeds. The fourth group of stallions has a high malondialdehyde level of
more than 4 nmol/ml: Orlov Trotter, Russian (prize) Trotter. The maximum physiological
level of malondialdehyde was established in Russian (prize) Trotterstallions, which
is 0.29 nmol/ml more than Orlov Trotter, 0.81 nmol/ml more than Trakehnen breed,
0.99 nmol/ml more than Hanoverian, 2.44 nmol/ml more (p < 0.001) Westphalian breed,
2.15 nmol/ml more (p < 0.001) Belgian, 0.79 nmol/ml more Arab breed, 1.56 nmol/ml
more (p < 0.01) Ukrainian horse and 1.37 nmol/ml more (p < 0.01) Thoroughbred.

Thus, the classical approach to the analysis of the physiological characteristics of the
Equus caballus organism in the context of the breed factor has the right to exist for certain
tasks and allows you to detect close and more distant breeds by certain characteristics.

However, in modern conditions of scientific development, research is no longer
conceivable without determining DNA markers, so we analyzed the physiological
characteristics of the antioxidant system of the body of the same stallions but in the
context of alleles of the GRM8 gene. The next stage of the study was to analyze the
physiological characteristics of blood samples of Equus caballus of Russian breeding
according to SNPrs1147388106 presented in Table 2.

Table 2
Physiological features of antioxidant capacity of blood samples
of Equus caballus SNPrs395286150/394524550 M + m
SNP Antioxidant enzymes End products of lipid peroxidation
genotypes Superoxide Catalase Glutathione Diene Malondialdehyde
395286150/ . - .
304524550 dismutase (CAT), peroxidase conjugates (DC), (MDA),
(SoD), U/ml U/ml (GPx), mU/ml nmol/ml nmol/ml
CC/AA 10.22 +0.09 27.26 +0.27 1.65+0.02 11.22+0.10 2.93+0.04
(22 heads)
CT/AG 9.06 +0.06* 26.78 +0.21 1.83+0.01* 10.75+0.08* 2.39 +0.03**
(25 heads)
TT/GG
9.98+0.09 | 25.08+0.31* 1.56 £ 0.02** 12.33+0.07* 3.78 £ 0.03***
(23 heads)

Note. *p < 0.05, **p < 0.01, ***p < 0.001 in comparison with the CC/AA genotype.
Source: completed by PK. Amulungu, A.V. Tkacheyv, O.L. Tkacheva.
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The analysis of the data presented in Table 2 for the first-time indicates a different
level of activity of antioxidant protection enzymes and the number of end products of lipid
peroxidation in the blood of stallions of Russian breeding of different genotypes. We observed
the best activity of superoxide dismutase (SOD) in the blood of stallions with the CC/AA
genotype according to SNPrs395286150/394524550, which is 11.4% more (p < 0.05) in
carriers of the CT/AG genotype and 2.3% more in carriers of the TT/GG genotype. Catalase
activity (CAT) was at a comparable level but with significant differences. We observed
the highest catalase activity in the blood of stallions with the CC/AA genotype according
to SNPrs395286150/394524550, which is 1.8% more in carriers of the CT/AG genotype
and 7.9% (p < 0.05) more in carriers of the TT/GG genotype. Against this background, the
activity of glutathione peroxidase (GPx) was the highest in the blood of stallions carrying
the CT/AG genotype according to SNPrs395286150/394524550, which is 9.8 % more
(p < 0.05) in stallions of the CC/AA genotype and 14.8% more (p < 0.01) in stallions of
the CT/AG genotype. Russian breeding of TT/GG genotype carriers.

We also obtained for the first-time data on the number of end products of lipid
peroxidation for diene conjugates (DC) and malondialdehyde (MDA) in stallions of Russian
breeding for carriers of different genotypes according to SNPrs395286150/394524550.
The number of end products of lipid peroxidation of diene conjugates (DC) in the blood
of stallions of Russian breeding was the best (lowest) in carriers of the CT/AG genotype
according to SNPrs395286150/394524550, which is 4.4% less (p < 0.05) in stallions with
the CC/AA genotype and 14.7% less (p < 0.01) compared to the TT/GG genotype. At the
same time, the amount of malondialdehyde (MDA) in the blood samples of stallions of
Russian breeding was also the best (lowest) in carriers of the CT/AG genotype according
to SNPrs395286150/394524550, which is 22.6% less (p < 0.01) in carriers of the CC/AA
genotype and 58.2% less (p < 0.001) in carriers of the TT/GG genotype.

For the first time, the data obtained on the level of antioxidant enzymes and the
level of end products of lipid peroxidation in the blood samples of Equus caballus of
Russian breeding according to the genotype SNPrs1147388106 are presented in Table 3.

Table 3

Physiological features of antioxidant capacity of blood samples
of Equus caballus SNPrs1147388106 (Mt m)

Antioxidant enzymes End products of lipid peroxidation
uperoxiae atalase utathione iene alondialae! e
SNP Superoxid Catal Glutathi Di Malondialdehyd
ismutase , peroxidase conjugates, ,
genotypes di CAT id i MDA
(SOD), U/ml U/ml (GPx), mU/ml nmol/ml nmol/ml
(';‘g heads) 9.54+0.07 24844021 | 1.71+0.01 11.54+0.07 2.98+0.03
GA 9.55+0.12 27.93+0.28%* | 1.73+0.02 11.12+0.12 2.65+0.05*
(24 heads)
ce 10.04+0.00% | 28.78+0.27+*| 1.65:0.02% | 11.01+0.09* 3.06+0.05
(23 heads)

Note. *p < 0.05, **p < 0.01, ***p < 0.001 in comparison with the AA genotype.
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Source: completed by PK. Amulungu, A.V. Tkachey, O.L. Tkacheva.
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The analysis of the data obtained in Table 3 makes it possible for the first time to
identify the genotype according to SNPrs1147388106, which has the best superoxide
dismutase (SOD) activity in the blood samples of Equus caballus of Russian breeding;
this genotype turned out to be GG, in which SOD activity was 4.9 % higher (p < 0.05)
from the AA and GA genotypes. The activity of the catalase enzyme (CAT) was the worst
in carriers of the AA genotype, which is 12.4% less (p < 0.01) in carriers of GA genotype
and 15.9% less (p < 0.001) in carriers of the GG genotype according to SNPrs1147388106.
At the same time, the activity of glutathione peroxidase (GPx) was worse in carriers
of the GG genotype, which is 4.8% less (p < 0.05) compared with the AA and GA
genotypes. At the same time, the number of end products of lipid peroxidation of diene
conjugates was approximately at a comparable level in all three genotypes according to
SNPrs1147388106. The amount of malondialdehyde (MDA) was highest in carriers of
the GG genotype according to SNPrs1147388106, which is 13.4% more (p < 0.01) in
carriers of the GA genotype and 2.6% more in carriers of the AA genotype according
to SNPrs1147388106.

The correlation coefficient of sperm motility after defrosting with the amount of
direct current was minus 0.43 (p < 0.01), with the amount of malondialdehyde — minus
0.47 (p < 0.01). At the same time, the correlation coefficient of sperm survival after
thawing with the amount of MDA was stronger and amounted to minus 0.5 (P < 0.01),
and with the amount of malondialdehyde — minus 0.57 (P < 0.01).

The correlation coefficient of sperm motility after thawing with the activity of
superoxide dismutase (SOD) was 0.08, with catalase (CAT) 0.21 (p < 0.01), with
glutathione peroxidase (GPx) 0.57 (p < 0.01). The correlation coefficient of sperm
survival after thawing with the activity of superoxide dismutase (SOD) was 0.04, with
catalase (CAT) 0.17 (p < 0.01), with glutathione peroxidase (GPx) 0.37 (p < 0.01).

At the same time, the degree of influence of the studied genotypes on the activity of
antioxidant enzymes and the number of end products of lipid peroxidation was low —
from 2 to 9%, but the confidence level was high, p < 0.001.

After several researchers showed the possibility of using the GRM8 gene as a DNA
marker of physiological functions in humans [13, 14], studies of the associative relationship
of various physiological functions of the animal body with the same and other targeted
genes began to expand. In practical veterinary medicine, establishing the connection of
a DNA marker with any function of the body will make it possible to carry out breeding
and treatment of sick animals more effectively. Therefore, the data we have obtained on
the physiological differences of stallions in the functional state of the antioxidant system
of the human body will allow us to better understand the physiological processes under
normal and pathological conditions. For example, there is a study of genetic markers in
mares in connection with the functional state of their uterus [16], which may increase
the effectiveness of endometritis treatment in mares, but this author does not study the
antioxidant system of the equine body. The practical application of data on the state of the
antioxidant system can be used to improve the cryopreservation of horse semen [13, 14].

Our data on the relationship between the activity of antioxidant protection enzymes
and the number of end products of lipid peroxidation in Equus caballus sperm are
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generally consistent with the results of many other studies [17-19], which describe that
with an increase in enzyme activity and a decrease in the number of end products of lipid
peroxidation in stallion body, the results of many other studies are generally consistent
[17-19]. Due to the products of lipid peroxidation, the physiological characteristics
of spermatozoa deteriorate, especially after freezing-thawing. At the same time, in the
available literature, we could not find studies on the level of antioxidant enzymes and
end products of lipid peroxidation in stallions of Russian breeding, depending on the
genotypes according to SNPrs395286150/394524550 and SNPrs1147388106. Molecular
identification methods are used in many studies [20—-23] but there is not enough research
on horses of Russian breeding. Most molecular genetic studies in horse breeding are
devoted to the diagnosis of various diseases [24].

The results of the analysis of the physiological characteristics of the functional state
of the Equus caballus body’s antioxidant system of Russian breeding are discussed as
following. These stallions turned out to be carriers of the GA genotype according to
SNPrs1147388106 and CT/AG according to SNPrs395286150/394524550, which can
already significantly simplify breeding work in Russia.

Conclusion

Thus, for the first time, physiological differences between blood samples of Equus
caballus of Russian breeding with different genotypes according to the GRMS8 gene
are shown. The best activity of superoxide dismutase (SOD) in the blood of stallions
with the CC/AA genotype according to SNPrs395286150/394524550, which is
11.4% more (p < 0.05) in carriers of the CT/AG genotype and 2.3% more in carriers
of the TT/GG genotype. Catalase activity (CAT) was at a comparable level but with
significant differences. We observed the highest catalase activity in the blood of stallions
with the CC/AA genotype according to SNPrs395286150/394524550, which is 1.8%
more in carriers of the CT/AG genotype and 7.9% (p < 0.05) more in carriers of the
TT/GG genotype. Against this background, the activity of glutathione peroxidase (GPx)
was the highest in the blood of stallions carrying the CT/AG genotype according to
SNPrs395286150/394524550, which is 9.8% more (p < 0.05) in stallions of the CC/AA
genotype and 14.8% more (p < 0.01) in stallions of the CT/AG genotype. Russian breeding
of TT/GG genotype carriers. The amount of malondialdehyde (MDA) was highest in
carriers of the GG genotype according to SNPrs1147388106, which is 13.4% more
(p <0.01) in carriers of the GA genotype and 2.6% more in carriers of the AA genotype
according to SNPrs1147388106. The study of the functional state of the antioxidant
system of the horse body, depending on the breed, also shows the presence of significant
differences between breeds of different uses.
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Sd)d)eKTbl OKCHnpa a30Ta, CBA3aHHbIe C aKcnpeccweVl pALa
reHoB Ha 3M6pVI0HaJ1bHOI7I CTaauun pa3ButTuda nNnTtuy

B.1O. TuToB' 2 IZI, N.N. Kounm! ', O.B. MsacaukoBa'
A.M. JlonropykoBa’ ~, M.A. 3aiiieBa’, I1.C. Pomanos!, A.P. Bappausau®

"MocKoBcKasi ToCyzjapCTBeHHasi BeTepuHapHas akagemuss — MBA um. K.U. CkpsiouHa, Mockea,
Poccutickas Dedepayus
2DeepasibHbIN HAyUHbBIN LIEHTP Bcepoccuiickuii HayYHO-MCC/IeA0BATe /TbCKUN
Y TeXHOJIOTUUeCKUN MHCTUTYT NTULeBoACTBa, Cepaues ITocad, Pocculickas Pedepayus
33A0 «HayuHblIif 1IeHTp OL|eHKU aHaji3a PUCKOB 6e30MacHOCTH MHUIIEBBIX TIPOAYKTOB», EpegaH,
Pecnybauka ApmeHus
D vtitov43@yandex.ru

AmnHoranus. [laHHble, I0yyeHHble Pa3/IMUHbIMU UCC/Ie[0BaTe/ MY, CBU/IETe/IBCTBYIOT O B/IUSTHUY OKCHJiA
a30Ta Ha 9KCIIPeCCHIO psifia TeHOB, B YaCTHOCTH I'eHOB, CBsI3aHHBIX C MUOTeHe30M y nTuLl. KoymidecTBeHHas orieH-
Ka sToro s¢dexra 1 u3yuyeHue MepcrieKTUB ero UCMo/Ib30BaHus paHee He POBOAU/INCH, TIOCKO/IBKY KOHTPOJIb
coziep>kanusl MetabonnuToB NO B TKaHSIX NpeJCTaB/Isl METOUUECKYIO CII0KHOCTb. Lesb nccieoBaHus —
BBISICHUTh B3aUMOCBS3b cofiep>kaHust NO B TKaHSIX NTHUbUX SMOPHOHOB M 3KCIIPECCUU FeHOB, OTBETCTBEHHBIX
3a MMOTeHe3, Ha Pa3/IMuUHbIX CTaAusIX 3MOproreHe3a. VICro/b30Ba/Ics BBICOKOUYBCTBUTE/IBHBIN 1 BBICOKOCTIEL]-
U(UUHBIA (epPMEHTHBII CeHCOp, MO3BOJISIOLIUI OMePaTUBHO OTPe/eJISITh COfIep>KaHe 0CHOBHBIX METabo/IMTOB
NO B TKaHsIX. DKCIIPeCCHI0 reHoB onpezensii MetozoM [TLIP-PB. Ha s3MOproHax Kyp U IeperiesioB UCC/Ie/[0BaIH
B3aUMOCBs3b cofiepkaHust NO B TKaHsIX U SKCIPecCcHy 7 FeHOB, YYacTBYIOLIMX B MpoLiecce MUOreHe3a: (ak-
Topa nponvdeparuy MuonuToB 2¢ (mef 2c¢), muorenHoH guddepennyanyu 1 (myoD1), pakropa MuoreHesa
5 (myf 5), muosuna (mhy 1), muorenuHa (myog), comarocrariHa (MSTN), ronagorponHoro ropmona (GHR).
YcraHoB/IeHO, uTo 6y10KHMpoBaHue cuHTe3a NO, CHibKarollee coziepykaHue JieroHnpoBaHHOro NO B TKaHsIX
Ha 50...70 %, NpUBOAUT K U3MeHeHHIO SKCIpeCcCHH GOJIBIIMHCTBA UCCIe/J0BAHHBIX TeHOB B HECKOJIBKO pa3.
B 0CHOBHOM MMeJI0 MECTO CHIKeHHe SKCIPeCCU TeHOB, B YaCTHOCTH, MUocTathHa (MSTN), oTBeTCTBEHHOTO
3a T07iaB/ieHHe pocTa U AuddepeHLMaLMK MBILIEYHOH TKaHU. TakuM 06pa3om, OKCHJ| a30Ta B NITHYbeM SMOpHOHe
MO’KeT UrpaTh POJIb TIPeXK/e BCEro PeryssTopa poCTa MBIILIEYHOM TKaHH, UTO BaXKHO 151 ObICTpOpacTyIyX Gopm
TMOCKOJIBKY Nposudeparyst MH06/1aCTOB ITPOUCXOAUT Ha SMOPHOHA/IBHOM CTaJjMu Pa3BUTHsL. Perynsius MoxeT
OCYILIECTB/IATBCS [TyTeM aKTUBALMM MexaHW3MoB okuciaeHust NO /10 HUTpaTa, yTo MMeeT MeCTO B SMOpHOHAaX
ObICTPOPACTYIIUX (OPM.

© Turoe B.10., Koun .., MsicaukoBa O.B., Tonropykosa A.M., 3aitea M.A., Pomanos I1.C., BapaansH A.P,, 2025

This work is licensed under a Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by-nc/4.0/legalcode

GENETICS AND SELECTION OF ANIMALS 151


https://orcid.org/0000-0002-2639-7435
mailto:vtitov43%40yandex.ru?subject=%D0%A2%D0%B8%D1%82%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%AE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
https://orcid.org/0000-0001-8892-9858
https://orcid.org/0000-0002-9869-0876
https://orcid.org/0000-0002-9958-8777
https://orcid.org/0009-0002-1050-8433
mailto:vtitov43%40yandex.ru?subject=%D0%A2%D0%B8%D1%82%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%AE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87

Tumos B.FO. u 0p. Bectnuk PY/TH. Cepusi: ArpoHoMust U xuBoTHOBOACTBO. 2025. T. 20. Ne 1. C. 151-161

KiiroueBble ¢/10Ba: NTHYbY SMOPHOHBI, COeJUHEeHHsI-I0HOpEl NO, sMOproreHe3 MTHUL], MUOTeHe3
Bk1aj aBTOpPOB: ABTODHI B PABHOM CTeIeHY BHEC/IM CBOM BKJIA[| B TIOATOTOBKY JJAHHOTO UCC/IEJOBAHUS U PYKOTTUCH.
duHaHCcUpoBaHMe. Vccie[oBaHYe BITIOJTHEHO 3a cueT rpaHTa Poccuiickoro HayuHoro ¢oHza Ne 24-26-00148.
3asB/eHNe 0 KOH(IMKTe HHTEPeCoB. ABTODBI 3asIB/ISIIOT 00 OTCYTCTBUY KOH(JIMKTA UHTEPECOB.

Hcropus crareu: noctynuia 1 gqekabpst 2024 r., npunsta K nybiukaiuu 20 gekadps 2024 r.

Jna uutupoBanusa: Tumos B.FO., Kouuw U.H., MacHukoea O.B., Tonzopykoea A.M., 3atiyeea M.A., Po-
maHog I1.C., BapdaHsH A.P. DbdeKTbl OKcrzia a30Ta, CBsI3aHHBIE C SKCIPeCCHelt psifia TeHOB Ha SMOPHUOHATBHOM
cTaguu pa3utys nturl / BectHuk Poccutickoro yHuBepcuteta Apy»6bl HapoZoB. Cepusi: ATPOHOMUS U KU~
BOoTHOBO/CTBO. 2025. T. 20. Ne 1. C. 151—161. doi: 10.22363/2312-797X-2025-20-1-151-161 EDN IZQTNT

Effects of nitric oxide associated with expression of some
genes at embryonic stage of avian development

Vladimir Y. Titov*? ~ &5, Ivan I. Kochish! Olga V. Myasnikova' ",
Anna M. Dolgorukova® ~, MariaA. Zaytseva', Pyotr S. Romanov’,

Harutyun R. Vardanyan®

"Moscow State Academy of Veterinary Medicine and Biotechnology — MVA named after
K.I. Skryabin, Moscow, Russian Federation
’Russian Research and Technological Poultry Institute, Sergiev Posad, Russian Federation
3Scientific Center for Food Safety Risk Assessment and Analysis, Yerevan, Republic of Armenia
D vtitov43@yandex.ru

Abstract. Data obtained by various researchers indicate the effect of nitric oxide (NO) on expression of
some genes, in particular, the genes associated with myogenesis in birds. But until now it has not been possible to
quantify this effect and possibility of its use, since the control of content of NO metabolites in tissues presented
a methodological difficulty. The purpose of this research was to find out relationship between the NO content in
tissues of avian embryos and the expression of genes responsible for myogenesis at various stages of embryogenesis.
We used a highly sensitive and highly specific enzyme sensor to determine the content of the main NO metabolites
in tissues. Gene expression was determined by PCR-RT. The relationship between the NO content in tissues and
the expression of 7 genes involved in the process of myogenesis was studied in chicken and quail embryos. There
are the genes of myocyte proliferation factor 2c (mef 2c), myogenic differentiation 1 (MyoD1), myogenesis factor
5 (myf 5), myosin (mhy 1), myogenin (myog), somatostatin (MSTN), gonadotropin hormone (GHR). Blocking
the synthesis of NO, which leads to a decrease in deposited NO in tissues by 50...70%, results in a change in
expression of most of the studied genes. Basically, there was a decrease in gene expression, in particular, myostatin
(MSTN), which is responsible for suppressing growth and differentiation of muscle tissue. Thus, nitric oxide in an
avian embryo can primarily play the role of regulator of muscle tissue growth, which is important for fast-growing
breeds since myoblast proliferation occurs at embryonic stage of development. Regulation can be carried out by
activating the mechanisms of oxidation of NO to nitrate which occurs in the embryos of fast-growing breeds.
Key words: avian embryos, NO donor compounds, avian embryogenesis, myogenesis
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BeepeHue

CornacHo faHHBIM psifia uccienoBarenen, okcyf a3ota (NO) okasbiBaeT BAUsIHUE
Ha KCTPeCcCcHIo psijia reHoB [1-3], B T.4. reHOB, CBsi3aHHbIX C MUoreHe3oM [4]. [To cux mop
He ObUIO BO3MOKHOCTH OLIEHUTB 3TOT 3P(EKT KOTMUeCTBEHHO U OTPEe/Ie/TUTh MTePCITEKTHUBbI
€0 MCII0/Tb30BaHusl, TaK Kak KOHTPOJIb cofepykaHust MeTabommtoB NO B TKaHSIX MeToAuYe-
CKU crioxkeH. braroziapsi MCIo/ib30BaHUIO BEICOKOUYBCTBUTE/TLHOTO 1 BEICOKOCTIELI(YHOTO
(hepMeHTHOTO CEeHCOPa, TTO3BOJISFOITIEr0 MPOMU3BOIUTh TaKOH KOHTPOJH [5], MbI yCTaHOBU-
JIA, UTO B ITUYbEM 3MOPHOHEe OKOJIO 2 % aprvHUHA TPAaTUTCS Ha CUHTEe3 OKCH/la a3oTa [6].
WuTeHcuBHOCTH cuHTe3a NO MpUMepHO OZJMHAaKOBast BO BCeX SMOPHOHAX MTHI] OZJHOTO
Buzia. Ho B 3MOproHax mMsicHbix (hopm NO, MperumMy1ijeCTBEHHO, OKMC/ISIETCS 10 HUTparTa,
B TO BpeMsI Kak B SMOPHOHAX SIMYHBIX ()OPM OH HAaKaIUTMBAETCS B COCTaBe TaK Ha3bIBAEMbIX
coeauHeHn — 1oHOPOB NO: S-Hutpo3oTtronos (RSNO), AMHUTPO3UIBHBIX KOMILIEKCOB
xernesa (HKXK), BeicokomornekysisipHbix HuTpatos (RNO,). PasHuiia 1o rnokasaresiro cooT-
HOILIEHUsT HUTPara ¥ COeITMHEHHUI — JIOHOPOB B SMOPHUOHE [IOCTUTAeT [IByX TIOPSIAKOB [6, 7].

OueBu/IHO, UTO /1711 00eCITeueH s >KU3HEHHO He00X0[UMBIX (PM3H0/IOTHYEe CKHX TIPO-
1L]eCCOB OKCHJI a30Ta B NTUYbEM SMOPHOHE CUHTE3UPYETCs B U30BITOUHOM KOJTUUECTBE.
OG0 3TOM roBOpUT XOTsI ObI TOT (haKT, uTO B IMOpHOHAaX MsiCHBIX (hopm NO, B OCHOBHOM,
OKHMCJIeH o HUTpara [6]. Beiio mokasaHo, uTo co cTerneHbio okucieHrst NO B sMOpHoOHe
KOpPPe/MPYIOT HEKOTOPbIe TUCTOJIOTHUYEeCKUE TT0Ka3aTe I SMOPUOHaABHBIX MBI [6].
B cBsi3u ¢ gaHHbIMU 0 BivsiHUA NO Ha 3KCIipeccuio reHoB [ 1-4], MO)KHO TIpe/To/I0KUTh,
YTO OCHOBHAs UaCTh OKCH/Ia a30Ta B SMOPHOHE BHITIO/IHSET POJib PETy/ISITOpa SKCIIPeCCHH
reHOB, B YaCTHOCTH, OTBETCTBEHHBIX 3a MUOTeHe3. MbI iMeeM BO3MOXKHOCTb KOMue-
CTBEHHO OlIeHUTH 3TOT 3(h(PeKT U MpaKkTUUeCKU UCTI0/H30BaTh €ro B MITUIIEBO/ICTBE.

Ienb vcciegoBaHusi — BbISICHUTh B3aUMOCBSI3b cogep>kaHusi NO B TKaHsSIX MTH-
YbHUX SMOPHOHOB M SKCTIPECCHH TEHOB, OTBETCTBEHHBIX 32 MUOTeHe3, Ha Pa3/TMYHbBIX
CTagusiX IMOpHoreHe3a.

MaTepMaﬂbI n MeToabl nccnepgosaHua

B skcnepumeHTax MCMOJIb30Bald OIJIOLOTBOPEHHBIe sifilja CeAyOLUX MTOPOZ
Y KpOCCOB Kyp: Kpocc «CMmeHa 9» (mopoga kopauil (iuHust CM 56), mopoza mimMyTpoK
(muuust CM 79) u ucxofHbli THOpUA), Kpocchl Xaiicekc Oesblii 1 XalceKe KopuuHe-
BbIl, Mopozbl MuHu msicHble (muHusg A77), Kynanru, Bpama ITaneBas, FOpnoBckas
rosiocucrasi 1 OpJioBcKas, a Tak)Ke TiepernesioB IOpo/bl AMOHCKAs cepasi, Mo/lyueHHbIe
B OO0 «I'enodona» (Poccust). IHKyOaruto UL MpOBOAWIN B YCIOBUSIX UHKYOaTOpHst
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(®T'BY CI'll «3aropckoe», OI1X BHUTUII, r. Ceprues ITocas, MockoBckast 0611.).
Wcnonb3oBamu uHKy6atoper TTX-10 (Poccust). Temriepatypa B MHKYOaI[MOHHBIH Tie-
puoz (c 1 mo 18 cyTtku nnkyb6auum) — 37,6 °C, B BeiBogHOM niepuo/, (¢ 19 o 21 cyTku
uHKyOaumu) — 37,2 °C B COOTBeTCTBUM C pekomeHgarmsimu BHUTUIT [10].

Bo Bcex ciyyasix [ijist orpe/iesieHusi SKCIpeCcCHy TeHoB 0ToOpasu 1o 5...8 sMOpu-
OHOB Ka)K/I0M IMOPOZbI UK KpocCca.

[nsi onipefieneHust cofep>kKaHusi HUTPO- U HUTPO30COeJUHEHNH B TOMOTreHaTax
WCITI0JIb30Ba/i (pepMEeHTHBIN CeHCOop, JiefiCTBIe KOTOPOro OCHOBAHO Ha YHHUKAJ/IbHOU
CIMOCOOHOCTY HUTPHTA U IPYTUX HUTPO30COeINHEHHUH, UMerOIUX B cocTaBe NO'-rpym-
Iy, MHTMOMPOBATh KaTasa3y B MPUCYTCTBUHU ra/loN/I-MOHOB C TIPUMEPHO paBHOH 3¢ dek-
TUBHOCTBIO, OFIMHAKOBO 3aBucsMIel oT pH-cpeabl [5-8]. Crioco6HOCT HHTMOMPOBAThH
(epMeHT yTpaunBaeTcs M0/, AeMCTBUEM psijfia BelleCTB, Criel{u(UUHbIX /I KayK0U
IPYIIbl HUTPO30COeAUHeHuH [5]. [Is onpesienieHrst HUITPOCOeAWHEHUI UCIT0/Ib30BaIN
TPeXX/IOPUCTBIN BaHA/IUM [/1s1 BOCCTaHAB/IeHUS] HUTPOTPYIIIbI B HUTPO30IPYIIIY, UMer0-
ITyI0 CITOCOOHOCTH MHIMOMPOBaTh KaTasnasy. UyBcTBUTebHOCTL MeTozia— 40 HM [5, 7].

JKcrnpeccuio reHOB U3ydaau Ha ocHoBe MeTtozia [TLIP-PB [9]. B kauecTBe KOHTPOJIs
B3S1/TU TeH «JIoMalllHero xo3siiictBa» — TATA-cBs3biBaroriuii 6enok (TBP), Tak Kak
Ha ero 5KCIIPeCcCH0 HUTPOAprMHKH U aprMHUH He OKa3biBaiu 3 dekra.

W3 romorennsupoBanHoi Tkanu Boijiensiii PHK, ipoBoaumu cunte3 K JIHK metomom
[TLIP c obpaTHO TpaHCKpHUIILHeld. PacyeT sKCIipecCcHy reHOB-KaH/W/JaTOB B KOJTMUe-
ctBeHHOU Aetekuuu [1LP-PB ornpegesnsimi 0THOCUTEIBHO KOHTPO/IbHOTO reHa TBP npu
nomortiy Metoga 24T [9], rope Ct — ITLP-1j1K/1, B KOTOPOM (h/TyOpeCLieHTHBIN CUTHAI
OT KpacuTeJsi TlepeceKaeT yCTaHOBJIEHHBIM TTOPOTOBbIN ypoBeHb. Takum 0O6pa3om, uem
MeHbllle BesmurHa CT, TeM UHTeHCUBHee U/eT NpoLecc amrinrKaluu 1, cjiefoBa-
TeJIbHO, O0Jlee BLICOKas IKCIIPeCCHsi reHa.

Ha miecteie-cejbMble CyTKH SMOpHOreHe3a 13-3a CJI0KHOCTH 0TO0PA MBIIIIeUHON
TKaHU T0/TyYaii TOMOTeHaT SMOpHOHa C TIOMOIIIBI0 CTEK/ITHHOTO ToMoreHu3atope DWK
Life Sciences GmbH, I'epmanusi (8 muH, 40 ppukimit/mus, 6 °C). Ha 13-14-e cyTku
Pa3BUTHS MOTyYaaTl TOMOTeHaT TPYAHbIX U OepeHHBIX MBIIIIL] SMOPHOHA, UCTIO/Ib3YS
u3MesburTe b TKaHel Oster (MeKcuKa).

JJ1s yCTaHOBJIEHUs1 3aBUCHMOCTH MeXy COZlep’XKaHueM AenoHUpoBaHHOro NO
B TKaHSIX U 3KCIIpeccuel UcceyeMbIX FeHOB B sIiLa Tlepe/ 3aK/1aJKou U Ha 11-e cyT-
KU MHKYyOAaIy BBOAW/IM PaCTBOPHI K30TeHHBIX BellecTB: 610KaTopa CUHTe3a OKCHUJa
aszotra — HuUTpoapruHuHa (H), a Takke cMech HUTpOapruHUHA U cybcTpara CMHTe3a
okcuga azora— apruanHa (H+A). [lo3upoBka ykasaHa B Tabi. 3, 4. B KOHTpO/BHYIO
rpymny (K) B 3T »ke CpOKM BBOAW/IN CTepU/IbHBIN (pri3ronornueckuii pactop. Beog
B SIL[0 OCYILIeCTB/ISICS Yepe3 CKOPJIYIy CO CTOPOHBI BO3AYILIHOM KaMepbl MHCYTMHOBBIMU
mnpuiamu. Vcrosb3oBanu npemnapaTtbl Nw-HUTpo-L-aprunuHa u L-aprununa Merck,
pa3BefieHre OCYLeCTB/IS/IN Ha CTEPUIbHOM (PU3MO0JIOTUYECKOM pacTBOPeE.

[yt cratucTUyeckoi 06pabOTKM MPUMEHSA TlakeT porpamMm BioStat.

Nuky6anuro nipoBoauiu B yciaoBusix BuBapusi (PI'BY CI'll «3aropckoe»,
SITX BHUTUII, r. Ceprues ITocag, MockoBckast 06:1.). VIcrosib30Bany MHKy0aTophbl
WUITX-10 (Poccust). Temnepatypa B UHKYOAL[MOHHBIH riepuof (¢ 1-x o 18-e cyTKu UHKY-
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6auumn) — 37,6 °C, B BeiBoAHOM nieprof, (¢ 19-x mo 21-e cytku uHKybaumu) — 37,2 °C
B COOTBETCTBHU C peKoMeHzaumssmu BHUTUIT'.
5151 cratucTrdeckoid 06pabOTKM MPUMeHs/A TlakeT porpaMm BioStat.

PesynbraTtbl UccnepgoBaHusa U 06CcyXXaeHne

ViccneoBaHbI SMOPHUOHBI [IECSTH TTOPOJ, TMHUN U KPOCCOB KYP, XapaKTePU3YHOLLXCS
BbICOKOH (80 % 1 6omee — rpyrma 1) v HU3Kol (2...4 % —rpyra 2) CTereHbI0 OKUCTIeHUsT
NO B TKaHsIx 3MOprioHa. B cpeHem BeMurHa SKCIpeCcry O0/BITTMHCTBA TEHOB B SMOPHOHAX
MSICHBIX 1 OOMIIOBBIX (hOPM, OT/IMUAIOILXCS BBICOKOM CTereHbE0 OKHUC/IEHHOCTH OKCH/IA a30Ta
[I0 HUTpATa B TKaHsIX, ObLIa HIJKe, UeM B SMOPHOHAX SIMUHBIX ()OPM, OT/TAYAOIIAXCS He3Ha-
YHTebHOU CTerneHbto OKUcIeHus. [1o skcnpeccuu akTopa MUOTreHHOH AuddepeHImaliiun
1 (myoD1), ¢akTopa muoreHe3a 5 (myf 5) 1 MuoreHrHa (myog) Mek1y 3TUMH IPyTIIamMy
ObLTM JOCTOBEPHBIE Pa3/INuMs M0 KpyuTeprro MaHHa — Yuthu (Taom. 1, 2).

Tabvya 1

dkcnpeccus reHoB.: akTopa nponudepauum muouuToB 2¢ (mef 2¢),
MuoreHHol auddepeHuymaumm 1 (myoD1), pakTopa MuoreHesa 5 (myf 5),
MuosuHa (mhy 1), MmoreHunHa (myog), comatoctatuHa (MSTN), roHagoTponHoro
ropmoHa (GHR) — B TKaHM rpyAHbIX MbILLL, KYPUHbIX 9MOPUOHOB pa3nunyHbIX NOpoa,
JIMHUIA U KPOCCOB Ha 14-e cyTKU UHKY6auun* (n = 7)

Mopona, nukms, | NO,/ No.u'l?HHV(I?I":)I:T, MSTN | GHR | mef2c| myog | mhy1 | myoD1 | myf5
Kpocc NO, % MKM
Ipynna 1
MuHU MAICHDbIE
(nMHna A77 987+1,8|4955421,1| 15407 | -1,3+05 |-1,6+05| 0704 | 54406 [-05%05|10,1£05
rpynna 2)
3?:5:”@» 97,6+27 |519,8+176| -25404 | ~26+03 |-1,4+03| 20 + 04 | 42405 |-12+05| 93404
KynaHru 957425 |52854177| -02404 | —12+06 |-06+05 72413 [133+1,1| 64+04 | 20402
CmeHa 9 97,9426 57274185 -38+04 | —25+03 [-2,6+03[-28+03|158+17[-34+04| 31£03
Bpama nanesas | 804429 |501,1417,1| -52+1,0 | -49+0,5 |-79+29| 1,105 | 0705 | 46£07 | 29405
I'pynna 2
Xavicekc 6enbiit | 1810 | 47464166 | 1309 | —23£06 |-20%1,1] 0308 | 47:04 | 21406 | 5906
g&;g‘wpm‘ 29413 | 4617£182 | 2805 | -22407 | -21£13| -62+08 | 4805 | -16¢11 | 24+08
lOpnoBckas 3619 | 4481153 | -6705 | -61411 | -81406 | -11£03 | -03+02 | 29:08 | 0302
Xalicekc 6payH | 2308 | 47464166 | 0404 | —26%04 | -27+12| -08+07 | 04+03 | -46%07 | 0,604
Oprnoeckas 1911 | 4441£142 | 1408 | -17404 | -11£08| —2607 | 13323 | -41£04 | 5110
um<uw um<ukpm

*B tabn. 1 npeactasneHbl ACt = Ct — Ct TBP.
Wctoynmk: cocTaBneHo B.1O. TutosbiM, N.N. Kouniwem, O.B. MscHukosom, A.M. onropykosowu,
M.A. Banuesown, 1.C. PomaHoBbIM, A.P. BapgaHaHOM.
Tabnua 2

" ®ucnnnH B.W., AgandkuHa J1.9., FonauH 10.C., NosaHsikosa H.C., MenexuHa TA., Janunos PB., lynano W.M., Poiitep
J1.M., BeneHkuHa U.B., LLinHkapeHko JT.A., BopoHuyos A.H., bocos [.10., Ag¢oHuH B.B. TexHonorus nHkybaummn am
CENbCKOXO3ANCTBEHHOM NTULbI : PYKOBOACTBO. 3-e 13[., NnepepaboT. 1 gon. Ceprves Mocag, 2016. EDN: VUZCXN
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dKkcnpeccus reHoB.: pakTopa nponudepavmu muouuToB 2¢ (mef 2¢), MUoreHHoi

anddepeHumnaummn 1 (myoD1), pakTopa muoreHesa 5 (myf 5), MmosuHa (mhy 1),

MuoreHuHa (myog), comatoctatuHa (MSTN), roHagoTponHoro ropmoHa (GHR) —
B TKaHU HOXXHbIX MbILIL, KYPUHbIX 3M6pPUOHOB* (n = 7)

Mopopa, m- | NO, / HoHopb!
! 3 © | NO+Hutpar,| MSTN GHR mef2c myog mhy 1 myoD1 myf 5
HUSA, Kpocc NO,%
MKM
Ipynna 1
MuHu
976+18 | 5015+182 | 0408 07402 | -23+18 | 14+10 68113 09+12 | 11517

MfCHble
CM56 Kop-

HULWW JTuHKuA 958 +29 | 5201+164 | -19+03 | -1,7+04 | 0704 | 120417 | 83 +26 | 34108 | 134121
«CMeHbl 9»

KynaHru 952426 | 5285+177 | -18+09 | 22418 | 29417 | 70416 | 143420 | 39406 | 14409

«CMeHad» | o, )| 17187 | 21204 | <1705 | 11408 | 26414 | 12623 | -41+12 | 2804

Bpama 78530 | 49554166 | -33+05 | -32414 | -71+09 | 0503 | -02+01 | -43+07 | -5806
Ipynna 2

é‘;ﬁb"lg"" 24411 | 254158 | -04%02 | -04301 | -1305 | <0201 | 62%02 | -25%04 | 67%15

MnumyTpok

CM79,nunmna | 3118 | 49321174 | -21:02 | -1603 | 0001 | -04%01 | 6722 | -38105 | 5008
«CMeHbI 9»
lOpnoBckass | 38118 | 4347161 | -56106 | -47+06 | -90+14 | -06£02 | 1,108 | -47+04 | -75+14
Xaiceke
6payH

OpnoBckasi 23112 | 4283 131 04102 | -07+03 | -08+02 | -1803 | 124£19 | -25104 | 4308

u _<u

aKen - KpuT

23+13 | 45164172 | -10409 | -12+22 | 0802 | 04+10 | 101424 | -04+18 | 29423

* B 1abn. 2 npeactaBneHbl ACt = Ct — Ct TBP.

Mctoynmk: cocTaBneHo B.1O. TutosbiM, N.N. Kouniem, O.B. MsacHukosom, A.M. Jonropykosowu,
M.A. 3anuesbiMm, I1.C. PomaHoBbIM, A.P. BapgaHAHOM.

BHyTpU 3TUX TPYIINT YCTaHOB/IEHbI OOJIbIIME Pa3/InuMsl B SKCTIpeccuy reHoB. Haripu-
Mep, 9KCIIpeCcCrs MUOCTaTHuHa Bapbupyet oT —1,2 1o —6,9 B rpynmne 2 u ot —1,6 1o -5,4
B rpyrie 1 B rpyAHbIX MbIIIAxX (CM. Tabm. 1). B HOXKHBIX MBIIILaX Pa3/IMyMs He MeHbLIMe
(cm. Tabn. 2). Tonbko 1o 3xcrpeccuu hakTopa MuoreHHOU guddeperuumanyn 1 (myoD1)
U ¢axkTopa MuoreHesa 5 (myf 5) B rpyZiHbIX U MUOTeHHHA (IMy0g) B HOXKHBIX MBIIILIAX
MEe>XIy STUMH TPyIIamMu ObUTH JOCTOBEPHBIE pa3/inuus 1o KpuTeputo MaHHa — YUTHHU.

B cBs13U € 3TUM [/151 YCTaHOB/IEHUS! 3aBUCUMOCTH MeXX/ly COZlep’KaHeM [1elIOHHpO-
BaHHOro NO B TKaHSIX ¥ 9KCIIPeCcCHell UCCIeAyeMbIX reHOB Harboee MH(OPMAaTHBHBIM
BU/JUTCS1 BapbUPOBaHKe KOHLIeHTpaLieil fernoHrpoBaHHOro NO B npefiesiax OffHOM MOpO7b,
JIMHUY ¥ KPOCCa, UCTI0/b3yst 6r1okaTopbl cuHTe3a NO U cybcTpara ero CuHTe3a — apriHUHa.

Hurpoaprunus 3¢ dekrriBHO HHrOUpyeT cuHTe3 NO, UTO IPUBOJUT K CHIKEHHIO
copeprkanusi MetabomutoB NO B TKaHsAX IMOpPHOHA, He W3MeHsisl TIPU 3TOM CTelleHb
OKHCJIeHHOCTH crHTe3upoBaHHOro NO f10 HuTpara (tabs. 3, 4), Kotopasi onpeZesnseTcs
0cobeHHOCTHIO TKaHel 3apozpiiia [6]. Ho addekT H He mocTosiHeH. BBeieHHRbII niepes
3aK/1aJKOM Ha MHKyOaLuio, oH 3¢ eKTrBHO UHIHOMpyeT ciHTe3 NO B KYpHUHBIX U T1e-
perieMHBIX 3MOpHoHax /10 11 cyTok. 3areM ero 3 deKT ucuesaeT, HO BO30OHOBIISETCS
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T0CJTe TIOBTOPHOTO BBOZA B 1110 [6]. H — KOHKYPeHTHBIN HHTHOUTOP, KOHKYPHPYIOIIHIA
c apruHUHOM (A) — cyberparom cunTe3a NO, 3a NO-cuHTa3y. BeezseHue B siiiio0 A BMecTe
¢ H B konerTpauyu B 10 pa3 6onbiieit, uem H, MoJHOCTBI0 CHUMA/IO MHTMOUPYOLIHIA
s¢dekr nocnegHero (tabds. 3, 4).

Kak mbl ycTaHOBU/IH, A B siiille HAXOOUTCS B KOHLIEHTpaLMX HackleHus g1 NO —
cuHTassbl [6]. Ero BBOA, B sii110 He IPUBOAUT K MHTeHCUpUKaly ciHTe3a NO, HoO CHUMa
s¢dext H (Tabn. 3, 4).

H, BBe/IeHHBIH 10 3aK/IaJKK Ha MHKYOal110, obecrieurBasl CHIDKEHHEe UHTEHCUBHOCTH
HakorieHust MmetaboutoB NO B s3MOpHoHe K 7 cyTkam ripuMepHo Ha 70 % (Tabs. 3, 4).
ITpu 3TOM B TKaHSIX SMOPHUOHOB KYP, KaK U TeperesioB, UMeJI0 MeCTO CHUDKEHHE IKC-
rpeccuu OOMBIIMHCTBA UCC/IeyeMbIX TeHOB, KOTOpasi He U3MeHs/1ach, eC/IM BMeCTe
¢ H B stinio BBogwiics aprunuH (H+A). Cogepykanue metabomutoB NO B roMoreHarax
Take He u3MeHsieTcst py BBozie H+A. Cam A, BBeleHHBIH B 1[0 6e3 H, He oka3biBasn
JIOCTOBEPHOTO BO3/JI€HCTBHUSI HU Ha KCIIPECCUI0 TeHOB (Tabs1. 3), HU Ha CoJiep)KaHue
MeTtabommtoB NO B TKaHsAX 3MOpuoHa (Tabi. 3, 4).

Tabnmya 3

Bnusinne 6nokatopa cuHte3a NO HUTpoaprmHMHa Ha 3KCNPEeCCUto psija reHoB
B 7- 1 14-cyTOuHbIX SM6pUOHax Kyp nuHuu X2 kpocca Xaicekc 6enbii*

Lo 9kcnpeccus(reH-TBP)
NO,”/ | HopbINO+
Ipynnbi A
NO% HWP&T' MSTN Myf5 Mef2 GHR Myog MyoD1 MhyT
MK
7 cyToK

K 15408 | 1622+84 | -245+025 | -1,12+0,15 | -021+023 | -1,85+021 | 0384007 | -1,15+0,18 | -261+024
548155 | -138+0,07 048013 | -1,08+0,226 -025+006 | -0,58+0,14
p<0,05 p<0,05 p<0,05 p<0,05 p<0,05 p<0,05

H+A | 1609 | 1671+88 | -253+01 | -0,77£011 | -0914£022 | -201+028 | -0,13+0,09 | -0,70+0,13 | -2,08+0,14
A 16+10 | 1711499 | -249+0,15 | -087+0,13 | -058+022 | -196+027 | -008+007 | -096+0,16 | -291+026
14 cyToK rpyab
K 25%12 | 4657103 | -243+038 | 131+005 | -003+022 | -1,85+034 | -1,02+0,19 | -183+022 | -372+0,15

2502495 | -1,1840,06 0534017 | -1,01+0,18 | -054+0,16 | -080+0,20 | -293+0,12
p<005 p<0,05 p<0,05 p<0,05 p<0,05 p<0,05 p<0,05

HtA | 28415 | 4624£11.2 | -1,56£0,09 | -1,12+006 | -0,13£023 | -1,35+0,09 | -230£031 | -191£027 | -3,52+0,20

H 141, -0,07+0,04 0,23+0,06

H 26+12 1,67+029

14 cyTok 6egpo

K 25+12 | 4757+103 | -1,3610,08 | -042+0,14 | 137+024 0,12£0,1 -1,60+£026 | -0441027 | -247+044

H 2612 2392+85 | -014£022 | 121+021 -1051014 | 001015 | -035%0,19
T p<0,05 p<0,05 p<0,05 p<0,05 p<0,05 p<0,05

H+A | 28115 | 45231112 | -1,07+0,18 | -051£030 | 01019 | -1,0840,14 | -229+027 | -076+026 | -1,64+041

*B aiua rpynnbl H nepen 3aknagkom Ha nHKy6aumio 1 Ha 11-e cyTkm BBogmnoch 0,3 Mn 30 MM HUTPOaprMHUHA;
B rpynne H+A — nepea 3aknagkon u Ha 11-e cytkn — 0,15 mn 60 MM HuTpoapruHuHa + 0,15 mn 600 MM aprHunHa;
B KOHTPOMbHYH (K) B 9TM »e cpoki — 0,3 M1 CTEPUIBHOTO GU3MONIOrMYeckoro pacTeopa. B rpynny A nepef
3aknagkon — 0,3 mn 300 MM aprHunHa.

142+033 | 057+035

VicToyHumk: coctaBneHo B.1O. TutosbiM, N.U. Kovnwwem, O.B. MscHukoson, A.M. onropykoBo#,
M.A. 3anuesbim, 1.C. PomaHoBbIM, A.P. BapaaHsHOM.

GENETICS AND SELECTION OF ANIMALS 157



Tumos B.FO. u 0p. Bectnuk PY/TH. Cepusi: ArpoHoMust U xuBoTHOBOACTBO. 2025. T. 20. Ne 1. C. 151-161

W3 Tex reHOB, Ha 3KCIIpeCcCcHIo KOTOPbIX H OKa3bIBai J0CTOBEPHOE BIMSTHUE T10 CHU-
JKEHUIO SKCTIPeccuu, OTMeTUM Tipexkie Bcero muoctatid (MSTN). Y Kyp oHa Ha 7-e cyT-
KM CHIDKaslach Oosee ueM B 2 pa3a (cM. Tabs. 3), y meperesioB Ha 6-e CyTKH — B 7 pa3
(tabs. 4). Takxke 3kcnpeccus roHagoTporHoro ropmoHa (GHR) cHwkanack B 1,3 pasa
y TiepenesioB U B 2 pa3a y Kyp. Ha skcnpeccuto fpyrux reHoB 3¢ (deKT He Be3fe o[-
HOo3HaueH. Tak Ha 3KcripeccHio gakTopa MuoreHesa 5 (myf5) y nepernesnos He 66110
nmocrtoBepHoro 3¢ dekra (Tabsn. 4), y Kyp — Ha rpaHd JOCTOBEPHOCTH (CM. Tabi1. 3).
Ha skcrnipeccuto dakropa niponudepaiiyu MuoluToB 2 (mef2) nocroBepHbiii 3¢ dekT
Ob11 y Kyp — cHKeHue B 1,6—1,7 pa3a. Y nepernenoB foctoBepHOro 3¢ dekra He Ob110
(Tab. 4). Ha 3xcripeccrio MyuoreHHHa (myog) y Kyp Ha 7-e CyTKH AiocToBepHOro 3¢ dekTa
He ObI710. Y TIeperesioB J0CTOBEPHOE CHIDKEHHe 3KCIpeccuu B 1,5 pa3a. Ha skcrnipeccuro
takTopa muorenHoi auddepenumaiyu 1 (myoD1) gocToBepHbI 3pdeKT Ha 7-e CyTKH
He Habmoancs y Kyp. Okcrpeccys Mro3uHa (mhy 1) y Kyp 0CTOBEPHO CHMKaIach
B 2—4 pa3a. Y meperiesioB 3TOT I'eH He Tpe/cTaB/eH (Tabs. 3, 4).

H, BBe/ieHHbIV MOBTOPHO Ha 11-e CyTKH, Ha 14-e CyTKU BbI3bIBa/I CHIDKEHHE HaKOIIIeH ST
MeTabonmuToB NO B TKaHsix 3MbOproHa Ha 50...60 % (Tabn. 3, 4). 3To CONMpoOBOXK/AAIOChH
M3MeHeHUeM SKCIpeCcCUU UCCIelyeMbIX FeHOB, Mpexze Bcero, MmuocrarvHa (MSTN)
u roHagoTpornHoro ropmoHa (GHR). Y kyp skcnpeccuss MSTN niog, geiictBuem H cHu-
»Kanach B 2,3—-2,4 pa3a B TKaHU I'PYAHBIX U HOXKHBIX MBIIIIT (CM. Tabs. 3), y meperesioB
B IpyaHbIX — B 1,17 pa3a, B HOKHbIX — B 1,9 (Tabs. 4). Okcnpeccrss GHR cHwKanach
yKyp B 1,4...1,7 pasa, y neperieyioB B IPYZHbIX MBILIAX CHIDKEHNE SKCTIpeccru B 1,5 pasa,
B HOXKHBIX — B 2,7 pa3a (Tabs. 3, 4). CoxpaHs/mch ¥ 3QGheKThl Ha APYTHe reHbl. 3aMeTHM,
YTO Pa3/INuMs B SKCIIPECCHUM TeHOB MeKAY I'PYAHBIMUA M HOKHBIMH MBILLILAMHA B HEKOTOPBIX
C1y4asix CylLlleCTBeHHble, HeCMOTPSI Ha TO YTO JOCTOBEPHOW pasHULIbI 10 COZieprKaHUI0
MetaboutoB NO Mexay HUMU HeT.

Tabnua 4

BnusHue 6nokatopa cuHTe3a NO HUTpoaprMHMHa Ha 3KCNpeccuto psiaa reHoB
B 6- 1 13-CyTOUYHbIX 9M6pPUOHAX NepenenoB NopoAbl AMOHCKasA cepasa*

foyn- | NO.-/ [LloHopbl Akcnpeccus (reH-TBP)
':I};I N 030/ NO+HuTpar,
' MKM MSTN Myf5 Mef2 GHR Myog MyoD1
6 cyToK

K 1,108 1493+79 | -061+006| 282+006 | -156+0,08 | -0,20+0,08 | -0,80+0,30 | 0,05%0,05

28,1+2,1 2,20+0,80
p<0,05 p<0,05

H+A | 1,108 150,5+8,1 -1,48+0,18 | 246+0,08 | -1,70£0,11 | -0,15+0,18 | —0,74+0,09 | 0,21+0,07

021£0,10 | -0,20%£0,05

H | 12:08 p<0,05 p<0,05

294+0,10 | -1,2240,09 0,15£0,10

13 cyToK rpyab

K 25+15 | 5766+133 020+0,16 | 229+0,13 | 021+007 | 091+0,12 | 089+0,18 | 0,66+0,12

3224+11,2
p<0,05

1,54+0,04

H 2412 p<005

042+0,08 | 239+0,13 | 0,18+0,07 1214013 | 091+0,17
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OkoH4YaHwe 1abn. 4

fpyn- | NO.-/ LloHopbl Akcnpeccus (reH-TBP)
':IL N03°/ NO+HuTpar,
’ MKM MSTN Myf5 Mef2 GHR Myog MyoD1
13 cyTok 6egpo

K 24+15| 5654%128 | -043%0,13 | 220+0,13 | -027+0,07 | 0,15+0,18 | 0,210,170 | 0,38+0,06

308,1+12,8 | 0,48+0,20
23+1,4 p<0,05 p<0,05

0,39+0,17| 1,60+0,24| 1,24+0,14| 1,14+0,09

H p<0,05 p<0,05 p<0,05 p<0,05

2,71+0,13

*B aiiua rpynnbl H nepea 3aknaakon Ha nHkybaumto 1 Ha 11-e cyTkun Beogmnock 0,15 Ma 15 MM HUTpoaprHmHa.
B rpynne H+A — nepea 3aknagkon 1 Ha 11-e cyTkn — 0,15 Mn (30 MM HuTpoapruHuHa + 300 MM aprunmHa 1:1).
B KoHTponbHyto (K) B 3T ke cpokn — 0,3 M1 CTepuIbHOrO GrU3NOIOrMYEeCcKOro pacTBopa.

ctoynmk: cocTaBneHo B.1O. TutosbiM, N.N. Kounwem, O.B. MsacHukosom, A.M. JonropykoBow,
M.A. 3anuesbiMm, [1.C. PomaHoBbIM, A.P. BapgaHAaHOM.

BBoa H+A cHuman 31 3 dekTbl, Kak cHuMas v 3¢ dekT H 1o cHIKeHUI0 KOHLIeH-
tparyu MetabomutoB NO (cm. Tabm. 3, 4).

B nuteparype ectb Touka 3peHus, uto NO 1MeeT anureHeTHueckuii 3¢ dexT, okasbiBast
B/IMsIHYE Ha METHU/TUPOBaHKe TMUCTOHOBBIX Oe/TKOB, UHTUOUPYs )epMEeHTBI, OCyII|eCTBIIsI-
[o1Iye JeMetrpoBaHue [2]. EcTb ocHOBaHMe Tipe/ionararhb, UTo B SMOpHOHAX MTHL]
B KaueCTBe Pery/siTopa SKCIpeCcCHU BhICTyTIaeT MexaHu3M okucyieHnss NO o HuTpara.
Vcxops w3 aHaM3a HaciejoBaHus crereHH okucsieHns NO B aMOprHOHe, 3TOT mpoLiecc
oripefiesisieTCsl KAK MUHUMYM /IByMsi TeHamu [6]. T.e. Hac/ieiyrOTCs TeHbl, JeTePMUHU-
pyrolre akTuBaLuio okucyieHus NO.

O TOM, KaKOB MeXaHH3M 3TOTO OKUC/IEHHSI MO>KHO CKa3aTh TOJIBKO TO, UTO HaKOILIe-
HUSl HUTPUTA B TKaHSIX He npoucxoauTt [6]. CnefoBarenbHO, OKUCIeHUE TTPOUCXOUT
0e3 reHepaly B OKPY’Kalolyl0 cpely akTUBHBIX (hopm a3oTa. Ha cerogHsIIHMIA ZieHb
MBI He 3HaeM Criocoba UCKyCCTBEHHO CHU3UTh HHTEHCHUBHOCTD 3TOTO OKHC/IeHMUS.
Ho ecTh crioco6 UCKYCCTBEHHO €ro MOBBICUThL. JTO 00/ydeHre UHKYOUPyeMbIX M-
OpHOHOB 3e/IeHBIM CBETOM, KOTOPOE TMPUBOJUT K HEKOTOPOMY YBeJTHUeHHUI0 CKOPOCTH
pocrta [10—12], a TakKe K JOCTOBEPHOMY YBeJIMUeHUIO CTeTleH! OKHUCIeHUst SMOpu-
oHaneHOTO NO [6, 7]. OdeKThl Ha KCTIPECCUI0 TeHOB, Hab/MOjaeMble HAMU IO/
JerictBuem 0b6yueHus:, ObITM TI0 HEKOTOPHIM T'eHaM CXOXKU C Hab/TroaeMbIMU TIO/,
peiictBuem 6sokatopa NO-cuHTa3sbl [7]. Mbl He pUcKyeM pacCcMaTpyBaTh 00yueHre
3eJ/IeHbIM CBETOM KaK MOJTHOLIeHHBI KOHTPOJIb, TIOCKOJIbKY CBET MOKET OKa3bIBaTh
u apyrue 3¢ dekTol, He cBsizaHHbIe ¢ NO. Ho comnoctaBneHue 3Toro adgdexra c addek-
TOM HUTPOApTUHUHA, KOTOPBIY O6/0kupyeT cuHTe3 NO, HO He BMsIeT Ha CTEIeHb ero
oKucieHust (cM. Tabt. 3, 4), a TakKe CO CPeJHUMU BeJTHUMHAMU KCIIPeCCUH Y SUYHBIX
U MsICHBIX opm (cm. Tabs. 1, 2) maeT oCHOBaHHWe TIpeATonaraTh, 4to 3G QeKT cBsi3aH
C KOHL|eHTpauuell coeguHeHui-g0H0poB NO B TKaHsAx. K mocnegHum oTHoOCATCS,
Hutpo3oTronbl (RSNO), amHUTpO3UILHBIE KOMIIEKCH Keme3a ([JHKOK), HekoTopsie
BBICOKOMOJIEKY/ISIpHbIE HUTPATHI [5, 13].
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3akoyeHue

TakuM 00pa30M, CHWKEHHE COoflep)KaHUsI CoeIMHeHU-10HOpoB NO NpuBOAUT
K CHYDKEHHIO SKCTIPeCCHH OOMBITMHCTBA UCC/Ie/JOBAHHBIX TEHOB, OTBETCTBEHHBIX 33 MU-
oreHe3. OTMeTUM CHIKeHUe SKCIIPeCCUA MUOCTaTUHA, OTBETCTBEHHOT'O 3a M0/jaB/ieHue
pocta v auddepeHialiiy MbiiiieyHou TkaHd. Crie/joBaTenbHO, OKCH/] a30Ta B TITUUbEM
MOpHOHE MOYKET UrPaTh POJib TIPEX/IE BCETO PETy/IsSTOpa POCTa MBIIIIEYHOM TKaHH, UTO
Ba)XHO /17151 ObICTpOpacTymux (GhopM, MoCKOIBKY Tpoudepariyst Mro61acTOB ITPOHCXO-
YT Ha SMOPHUOHAIBHOM CTAaZIM Pa3BUTHS. Perysisius MOKeT OCyIeCTBISTbCS MyTeM
aKTHBAILMM MeXaHU3MOB OKucjeHuss NO o HATparTa.
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OvuHamMmuka U3MEeHeHUn 68KTepVIOJ10FW~IeCKVIX
n MopcbomeprquKMx nokasarteneu npu CHM>XeHNn
KOJIOHU3aLNOHHOM PE€3NCTEHTHOCTU KULWLeYHUKa NTUuL
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AnHoTanus. [1py CHIWKeHNH KOMITeHCaTOPHBIX MEXaHHU3MOB eCTeCTBEHHON pe3HCTeHTHOCTH OpraHru3Ma
3a CueT U3MeHeHHUI COCTaBa IBOJIFOIIMOHHO CIOKUBIINXCSI MUKPOOHOL[EHO30B BO3PACTAlOT PUCKH Pa3BUTHS
CHH/IpOMa M30BITOYHOTO POCTa aHTUOHMOTUKOPE3HCTeHTHBIX MUKPOOPraHu3MOB. Llesb rcciiejloBaHNsl — aHaIN3
JMHAMHKH U3MeHeHUH HaKkTepronornyeckux 1 MophohyHKLMOHAILHBIX MTOKa3aTesiell MpH CHIKeHHUU KOJIOHH-
3aL[IOHHOM pe3uCTeHTHOCTH KUILIeYHHKa NTUL]. /1711 OLleHKU KOJIMUeCTBEHHOI'O ¥ BUZI0BOTO COCTaBa MUKpOOpra-
HU3MOB YUMTBIBA/TA UHJEKC KOJIOHH3aLY OaKTepyii, BbIZIeIeHHBIX U3 COZIeP>KUMOT0 CJIeTNbIX OTPOCTKOB KUILIeY-
HHKAa KIIMHAYECKH 3[J0POBBIX U 60MBHBIX NTHL. [TMHAMHUKY H3MeHeHHH MophodyHKIMOHAIBHBIX TTOKa3aTesei
TIPY JMCCEMHHALIMH TTaTOTeHHbIX OaKTepHii B TKAHU U OPraHbl MCC/IeJOBAJIV C IPUMEHEHHEM LIUTOJIOTYe CKUX
Y TUCTOXUMUYECKUX UCCIef0BaHui. KomuecTBo MUKpOOPraHU3MOB, BblZle/IEHHBIX U3 COZEP>KUMOTr0 C/IelbIX
OTPOCTKOB KHIIIEYHHKA OOMBHBIX MTHL], JOCTOBEPHO yBeIUYMBAIOCh, MHAEKC KOJIOHU3ALUH JIAKTO30TI0JI0KH-
TesMbHBIX OakTepuii — 0,247...0,283; nakro3o0TpurjatesbHbIX 6akrepuii — 0,657...0,730. ITpu n36bITouHON
6akTeprasbHOM KOHTaMHUHALMH WJIe0LeKaIbHOTO OT/ie/la KUILIeYHHKA M TPAHC/IOKALMH 1aTOTeHOB 3a Tpefiesibl
JKeJTyOUHO-KHIIIeYHOTO TPaKTa Pa3BHUBAJIMCh MPU3HAKHU JUCTPO(HH, HEKPO3a ¥ OTTOP)KEHUST SITUTETHOLTOB
CJTM3UCTON 00O0JIOUKM JbIXaTeNbHON U MUILeBaPUTEILHOM CHCTeMBbl. VIHUIMAIYs, pa3BUTHE U UCXOJ, MH(EK-
LMOHHOTO TpOLiecca OroCpe0BaHbl CTAOMILHOCTBI0 TOMEOCTa3a MaKpoOpraHi3Ma BOCTIPpUMMUYMBLIX BUJIOB
Y peanu3aljfieli aToreHHOro MOTeHLMAasIa U30/IATOB, MMPOAYLMPYIOIUX a/irfe3UBHbIE aHTUT€HbI, OaKTepHOLIIHEI,
reMOJIU3UHBI, IUTOTOKCHHBI.
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Dynamics of changes in bacteriological and morphometric
parameters at decreasing colonization resistance
of bird intestine
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Abstract. Decrease in compensatory mechanisms of natural resistance due to changes in composition
of evolutionarily formed microbiocenoses, increases risks of developing a syndrome of excessive growth of
antibiotic-resistant microorganisms. The aim of the study was to analyze the dynamics of changes in bacteriological
and morphofunctional parameters with a decrease in colonization resistance of the intestine of birds. To assess
quantitative and species composition of microorganisms, the colonization index of bacteria isolated from the
caecum contents of intestine of clinically healthy and sick birds was considered. The dynamics of changes
in morphofunctional parameters during the dissemination of pathogenic bacteria into tissues and organs was
studied using cytological and histochemical data. The number of microorganisms isolated from the caecum
contents of intestine of sick birds significantly increased, the colonization index of lactose-positive bacteria was
0.247...0.283; lactose-negative bacteria— 0.657...0.730. With excessive bacterial contamination of ileocecal
part of intestine and translocation of pathogens outside gastrointestinal tract, signs of dystrophy, necrosis and
rejection of epithelial cells of mucous membrane of respiratory and digestive systems developed. The initiation,
development and outcome of the infectious process are mediated by stability of homeostasis of susceptible
macroorganisms and realization of pathogenic potential of isolates producing adhesive antigens, bacteriocins,
hemolysins, and cytotoxins.
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BeeneHue

IIpu cofep>kaHUM Ha OrpaHMYeHHbIX TIIOL[AZSIX UCKYCCTBEHHBIN MUKDPOK/TMMAT,
TIOTOYHAs CUCTeMa BhIpaIl[MBaHUS MTHITBI 00YCIOB/IMBAIOT Pa3BUTHE U IITMPOKOE PacIIpo-
cTpaHeHHe UH(MEKIMOHHBIX Oose3Hel [1-5]. B nTUIieBoueCKUX X03HUCTBAX Pa3IMUYHOTO
TEeXHOJIOTMUYEeCKOT0 HallpaB/ieHUsl TIPU TeHepaIM30BaHHOM MH(EKI[MOHHOM TIpoliecce
yCTaHOBJIEHO JIOMUHUPOBaHKE 3THOJIOTMUeCKH 3HAUMMBIX OakTepuii Escherichia coli—
50,7 %, Enterococcus faecalis — 25,4 %, Proteus mirabilis — 8,4 % [6]. 113 ToHKOTO
OTZieJ/1a KUILIEYHHUKA KYP KPeCThIHCKO-(hepMepCKUX U JIMUHBIX TI0JCOOHBIX X035HCTB
WMHIUJeHTHOCTb n30/s1ToB E. coli— 100 %, Enterococcus faecalis — 85,0 %, Proteus
vulgaris — 55,0 %, Pantoea agglomerans — 25,0 %, Citrobacter freundii — 15,0 %,
Klebsiella pneumoniae — 10,0 % [7]. I1pu cHW>XeHHH MeXaHM3MOB MYKOLIW/UTMAPHOTO
K/IMPeHCa Y KOJIOHU3Al[MOHHOW Pe3UCTEeHTHOCTH CJIU3UCTON 000/I0UKH BO3PACTAIOT
PHCKH Pa3BUTHS N30BITOUHOTO POCTA M TPAHC/IOKAI[UHM OMOTIEHKOOOPA3yIOINX MUKPO-
opraHu3moB [8—11]. [Isis1 oNTUMHU3aL[UK CXeMbl MUKPOOWO/IOrMU€e CKOM TUarHOCTHKH,
palMoHaIbHON aHTHOMOTUKOTEPANUH Y BaKI[MHOTIPO(DHIAKTUKY IUArHO CTUUE CKYO
Y TIPOTHOCTUUECKYI0 3HAYMMOCTb TPe/ICTaB/SAI0T UCC/IeJOBaHUs MaTOreHeThYe CKUX
MeXaHHU3MOB M30LITOYHOTO POCTa MUKPOOPTaHW3MOB MPU CHIPKEHHUH eCTeCTBEeHHOMN
Pe3UCTEeHTHOCTU MYK030aCCOLMMPOBAHHOM TUMGbOUTHON TKaHU, KaK MHTer pUPYIOLLeit
COCTaBJISIIOIEN CTaOM/IILHOCTH rOMeOoCTa3sa.

I{enn uccnegoBaHUs — aHaNM3 JUHAMUKY M3MEeHEHHH OaKTepHUOIornyeCcKuX U Mop-
(hodyHKI[MOHA/ILHBIX TIOKa3aTe el Py CHIPKEHUH KOJIOHU3AI[MOHHOM Pe3UCTEeHTHOCTH
KHUIIIeYHHKA TITHL].

MaTepMaﬂbI n MeToabl nccnepgosaHmna

ITpu oLleHKe KO/IMUeCTBEHHOIO Y BUJ0BOTO COCTaBa MUKPOOPraHU3MOB YUUThIBAIU
WH/IeKC KOJIOHU3aL[uK OaKTepuii, BbIZe/IeHHBIX U3 COJeP>KUMOT0 CJIeTIbIX OTPOCTKOB KH-
IIeYHHMKA KIMHAYeCKH 3[0pOBbIX U b0bHBIX MHAeeK Grade Maker. [lns yueta Komide-
CTBa MUKPOOPraHHW3MOB COJIep>KUMOe KUIIIeYHHKa, Maccoi 1,0 T momeriamu B mpoOupKy
u pobasmstm 9,0 cm® 0,85%-ro pactBopa NaCl. M3 guarHocTiHueCcKy 3HAUMMBIX pa3Be-
nmenuii 0,1 M uccnenyemoro obpasija HAHOCHIA Ha MIOBEPXHOCTh AU dhepeHIaaIbHO-
JWarHoCThYeCcKUx cpefi. Mukpoopranvsmsl KyiastiBrpoBany npy 37 + 1,0 °C, B TeueHue
24 + 19 u 48 + 1 u. [Ins BUIOBOM WIeHTU(PUKAI[MY TPU TUTIMUHBIE /IJ1s BU/Ia KOJIOHUH
MHKPOOPTaHU3MOB IepeceBasi B IPOOUPKH €O CKoLleHHBIM MITA 1 Ky/bTUBUPOBAJIH
npu 37 £ 1,0 °C, B Teuerue 24 + 1 u. UHUKaIWIO ¥ UIeHTU(PUKAI[MI0 MUKPOOPTaHW3-
MOB I[IPOBOJW/IY B COOTBETCTBUM C MeTOJWYeCKUMHY peKOMeHalusaMu «Boijenenue
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U npeHTU(YKalys 6aKTepui KemyJouHO-KHUIIIeYHOTO TPAaKTa KUBOTHBIX» (11.05.2004 1.
Ne 13-5-02/1043)".

[JuHaMuKy n3MeHeHui MOp(GOPYHKLMOHAIBHBIX TTOKa3aTresiel Npyu JUCCeMUHALUN
TMaToreHHbIX OaKTepHii B TKAHU U OpraHbl MITUL] UCC/IeJOBaIU C IPUMeHeHNeM LIUTOJIO-
rUYeCKUX ¥ THCTOXMMUUECKHUX UCC/IeqoBaHui [12—15].

OTBITHI TPOBOAWIN COOTBETCTBeHHO TpeboBanusM «/JupekTtrBa 2010/63/EC EB-
poretickoro napsiamenTa u CoBeta EBporieiickoro coro3a» ot 22 ceHtsiopst 2010 .
Pe3yyibTaThl SKCIIePUMEHTA/IBHBIX IaHHBIX 00pabaThIBai METOIOM CTaTUCTHUECKOTO
aHasM3a C UCI0/b30BaHUEeM KPUTEepUsl J0CTOBepHOCTHU MO CThIOEHTY, Pe3y/IbTaThbl
CcuuTa v JocToBepHbIMU Ipu p < 0,05.

PesynbTaTbl UccnefoBaHuit U o6cyKaeHne

B 3aBUCHMMOCTH OT MPO/JO/IKUTETBHOCTH U CTETIeHH TIPOsIB/IeHUs 3a00/1eBaHUs
BBISB/ISLTN JlocToBepHbIe (p < 0,05) oT/inuMs KOJinueCTBEHHOTO 1 BHU/I0BOTO COCTaBa
MUKDPOOPTraHU3MOB, BbIZIeJIEHHbIX U3 COAEP>KUMOT0 CJIeMbIX OTPOCTKOB KUILIeYHHKA
K/IMHUYECKH 37I0POBLIX U 00MBHBIX MTHUL]. ITpy N30LITOUHOM POCTe MUKPOOPTaHHU3MOB
WH/IEKC KOJIOHW3ALIMH JIAKTO30TI0IOKUTeTbHBIX OakTepuii — 0,247...0,283; 1akT0300T-
puriatenbHbIX OakTepuii — 0,657...0,730 (Tabsn.).

KonunuectBo 6akTepui, KOE, Ig/r, Ha cpege QHpo npn 37 £1,0°C, 24+ 14

KonuuecTtBo 6akTepuit, KOE, Ig/r
Cpeabl
KoHTponb OonbIT MHpeKc KonoHusauun*, %
OHJ0, NaKTO3a «+» 1,70+ 0,02—2,18 £ 0,03 6,0 £+ 0,05—8,81 £ 0,08 0,247...0,283
3HA0, NAKTO3a «—» 5,04 £ 0,05—5,23 + 0,05 6,90 £ 0,05—7,95+ 0,08 0,657...0,730

* OTHOLUeHWe KonnyecTBa MnkpoopraHnamos, KOE, Ig/r, B COAep>XXMMOM KULLEYHMKA KNMHUYECKM 3A0POBbIX NTWL
(koHTpONb) ¥ NpK GonesHax NTuy (onbIT).

VcToyHmK: BbinofHWAM E.M. J1eHueHko, B.B. [ToHoMapes.

[Tpu ngeHTU(PUKaM MUKPOOPTraHW3MOB, BbI/le/IEHHbIX U3 COZIeP>KUMOT0 CJIEMNbIX
OTPOCTKOB KMIlIeUHUKA U MaTMarepuasa ITUL], yCTaHOBIEeHO JOMUHHUPOBaHUe rpaMo-
TPULATeBHBIX, (aKy/IbTaTUBHO-aHa9POOHBIX, OKCH/]a3a0TPHLIaTe/TbHbIX, KaTaaa301oio-
JKUTeNIbHbIX U30/151T0B. OCHOBHBIE i depeHIManbHble PU3HAKU U30ISTOB: S11ePUXUN
00pa3yroT UHJOJ, He YTWIN3UPYIOT LIUTPAT U MaJIOHAT HaTPHsl, He TPOAYLUPYIOT ypeasy
U deHnanaHuHe3aMuHasy. [Ipoten ob6pa3yroT cepoBoZOpos, ypeasy, PeAyLUpyIoT
HUTPAaThl, TUPOIU3YIOT JKeIaThH, (PePMEHTUPYIOT [VIFOKO3Y, PeaKLUsi C MeTHU/IOBBIM
KPaCHBIM — TOJIOKUTe/bHas, [ie3aMUHUPYIOT (eHnIaIaHuH, He eKapOoKCUIMPYIOT
JI3WH, Pa3/IMYaroTCs M0 CIIOCOOHOCTH YTUIN3UPOBATh UTpaT Hatpus. Knebcuesnib
YTUTM3UPYIOT [TTFOKO3Y, LIUTPAT HAaTpus, TIPOAYLMPYIOT aljeTH/IMeTHIKapOuHon, hepMeH-

" MeToan4ecKme pekoMeHAaLMM BblAeNeHne 1 aeHTUOMKaLmMA 6aKTePHiA XKeNYA0HHO-KULLIEYHOrO TPakTa XUBOTHbIX:
yTB. MuHcenbxo3 P® ot 11.05.2004 N2 13-5-02/1043. URL: https:/files.stroyinf.ru/Index2/1/4293723/4293723844.
htm (naTa o6patleHus: 12.09.2024).
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THUPYIOT UHO3WT, THIPOJIU3YIOT MOUEBHUHY, He 00pa3yroT UH/I0/ 1 cepoBoziopo. Cepariu
He 00pa3yroT UHZOJI, He (PepMEHTUPYIOT JIaKTO3y 00pa3ytoT Mn3uHAeKapOoKCuasy 1 op-
HUTHH/IeKapOOKcHasy. 3 cofiep’KUMOoro CJIeroro KMIIeyHWKa 1 raTMareprasa 00/bHBIX
ntut] (n = 20) ugentudunmpoBany usonstel Escherichia coli— 20 (100,0 %) u Proteus
mirabilis — 20 (100,0 %). UnuuaentHOCTh u3onsaToB Citrobacter diversus coctaBu/ia
11 (55,0 %); Serratia marcescens — 10 (50,0 %); Klebsiella pneumoniae — (5,0 %).
V3071ThI MTPOYIIMPOBaIH a/ire3uBHbIe aHTUreHbl — 11,1 %, o-, B-reMonu3uabl — 28,1 %,
6axkTrepuoLuHbl — 23,4 %; UUTOTOKCUHBI — 21,4 %. 3a cueT NMpOAYKIUH 3-1aKTama3s
pacIIMpeHHOro CITeKTpa, 00yC/I0B/IMBAOIIUX TEH/IEHIIUI0 POCTa MHOYKE CTBEHHOM J1e-
KapCTBEHHOH pe3UCTeHTHOCTH, 56,6 % W30/ITOB ObI/I Pe3UCTEHTHBIMU K TIOJTyCUHTe-
TAYECKUM TMeHUITW/IJTHHAM U 11eda/ioCcriopruHaM TPeThero TOKOIeHUs.

OTHonoruueckas 3HauMMocThb usonsaToB E. coli, P. mirabilis, C. diversus ycra-
HOBJIeHa IMPU JI0KaJbHOU U cuctemMHOM natoaoruu 7 (35,0 %) ntury; E. coli,
P. mirabilis, S. marcescens — 6 (30,0 %) rituny; E. coli, P. mirabilis, S. marcescens,
C. diversus —4 (20,0 %) ntuw; E. coli, P. mirabilis—2 (10,0 %) ntuy; E. coli, P mirabilis,
K. pneumoniae — 1 (5,0 %) ntuiipl. B 3aBUCMMOCTH OT NMPOJO/DKUTETBHOCTH BO3/EH-
CTBUS ¥ CTETeHU TTaTOr€HHOCTH M30JISITOB CJIM3HCThIe 000I0UKH OBITH I[HaHOTHYHBIE,
BBISIBJ/ISVIUCh B3bEPOIIEHHOCTh TIePheBOT0 TOKPOBa, CyXOCTh KOXKU, HepaBHOMEpPHOe
Y pe3Koe B3AyTHe >KeJly/lKa U KUIIIeYHHKa, CKOTJIeHHe TeMOopparunyeCckoro 3KCCyara,
HaJIMyre MHOKeCTBEHHBIX KPOBOU3IUSHUM (puc. 1).

a 6

Puc. 1. [aTonoroaHaToMn4ecKne NpuaHaky Npu AMcceMmHaLMm 6akTepuii:
a— E. coli, P mirabilis, S. marcescens, C. diversus; 6 — E.coli, P mirabilis, K. pneumoniae

VicTtouHmK: BbinonHWAK E.M. JleH4yeHko, B.B. lToHOoMapes.

[Tpu yBe/TMUeHUU YKCJIa U TIaTOTeHHOTO MOTeHI[Hala U30/TOB Haubosiee 4acto
BBISIB/ISUTH TTPU3HAKK TeMOpPparuueckoro auaresa, KarapajbHO-reMopparuyeckoro as-
POCAaKKy/INTa, TeMOPpParuveckoro SHTepUTa, CepPO3HO-PUOPUHO3HOTO MOTMUCEPO3UTA,
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reMOpparnyeckoro cruieHuTa. JloCcToBepHO 3HaYMMble M3MeHeHUs] MOp(hOoMeTpUUe CKUX
napameTpoB (p < 0,05) MyKOLM//IMAPHOTO K/IMpeHca U KOJIOHU3aL[MIOHHOW pe3UCTeHTHO-
CTH yCTaHOBJIEHBI TIPY MH/WKALMK IPaMOTPULaTe/TbHbIX OaKTepHii B Ma3Kax-0TredyaTKax
TieueHH, 1ouek, cesie3eHKH. V136biTouHast 6akTeprasbHas KOHTaMHHALHSL M1e0LIeKabHOro
OTJe/a KUIIeUYHMKA U TPaHC/IO0KaLUsl TaTOreHOB 3a Mpe/iebl JKeTy0UHO-KUIIIeYHOTO
TpaKTa CONpPOBOXK/anach pa3BUTHEM AUCTPOGUH, HEKPO3a U OTTOPKEHUS! SMUTeTHOLIU-
TOB CJIU3UCTOM 000IOUKH [IbIXaTeTbHOM U MUIleBapUTeTbHONU CUCTeMbI. AKTUBHOCTh
11e10uHoM ocdaTasbl SHTEPOLIMTOB CIU3MCTON 060/I0YKM BOPCUHOK TOHKOTO KHIIIey-
HUKa OOJBHBIX MITUL] CHKa/ack B 1,5 pasa 1Mo CpaBHEHHIO C TAKOBBLIMU TTOKa3aTess MU
K/IMHUYeCKH 30pOBbIX 0cobeil. Hapsifly ¢ 3aCTOWHBIMY sIBIeHUSMU HabTI07aIu TIOJTHO-
KpPOBHeE COCY/|0B MTOPTasbHbIX TPAKTOB, JU/IaTalUI0, OMYCTOLIeHNe [JeHTPaIbHOM BeHbI
1 MeX/I0/IbKOBBIX COCYZ0B. B pocBeTe BHYTPH/I0/IbKOBBIX CHHYCOW/HBIX KallU/1/IsIpOB
BBISIB/IS/TU TUCTUOLIMTHI, MTbUIEBHU/HBIE CKOTL/IEHHsI TUTMEHTa reMoCH ieprHa. BoIsBsiiu
HapylleHue 06as0uHOM CTPYKTYPBI [0JeK, moauMopdu3m rernartorutos. [Iponudeparvs-
Hble peakLMM PeTUKY/I0-3H/|0Te/IMaIbHOM CUCTEMbI COTIPOBOXK/aMUCh TePUBACKY/ISIPHOM
VH(UAbTpaLel THCTUOLIMTaMU, e CTPYKTUBHBIMU MPOLieccaMy NapeHXUMaTO3HbIX
K/IeTOK (puc. 2).

Puc. 2. [NeyeHb MHAENKN Npy AncceMuHaumm 6aktepuit E. coli, P mirabilis, S. marcescens, C. diversus.
remMaToKCUNNH 1 903KH. OK. 10, 06. 10—40, H604 Trinocular Unico, USA

VicTovHuK: BbinonHWNM E.M. JleH4eHnko, B.B. ToHOMapeB.

[TaTonoruyeckye MpoLeCChl € MpeobIaZiaHieM TPU3HAKOB, PAa3BUBAIOIIUXCS 110 TUITY
peakLyy TMIepuyBCTBUTETLHOCTU 3aMe/IJIEHHOTO THTIa, COTIPOBOXK/IAIMCh 3aCTOMHOMN
rUTiepeMueii CoCy/0B, MaCCOBBIM pacraioM TUMQOIUTOB, JUarajie30M 3pUTPOIUTOB,
JTMCCeMUHUPOBAaHHBIM TPOMO030M, TOKCHUECKOM JUCTPOGHel KapJOMUOLIUTOB, a/lbBe-
OJIOIUTOB, T'eTaToIUTOB, HepoIUTOB. MHMUIBTpaLvs C/TM3UCTON 000TOUKH KUIIIEUHHKA
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TICeB/I0303uHO(PUIaMU, TTOTUMOPGHOSIIePHBIMU JIeHKOIUTaMH, MakpodaraMmu COrpoBO-
JKJia/1achb [epyuBacKy/IsIpHbIMUA OTeKaMU, aronTo3-UHAYLIMPYIOLUMU peakLisIMU >Kere3
appepa, 330¢aranbHbIX U WieoLeKaabHbIX JUM(POUAHbBIX (HOIHUKy/. Pa3BUBaIncCh
9KCCY/IaTUBHO-UH(UIBTPATUBHBIE TIPOLECCHI, TTPodepariys CeHCHOMIN3UPOBaH-
HBIX TMM(OLIUTOB, MaKpodaranabHass UHQUIbTPaLYs TUMYCa, JUBEePTUKY/Ia MeKkers,
rUrnepruiasus ceneseHKd. IHULIMALMS, pa3BUTHe U UCXOZ, UH(EKLIMOHHOTO TpoLiecca
OTI0Cpe/I0BaHbI CTAOM/IBHOCTBIO TOMeOCTa3a MaKpOOpPraHU3Ma BOCIIPUMMUKBBIX BUJIOB
Y peasv3aljieli IaToreHHOro NoTeHLrasna U30/STOB, NPOAYLIMPYIOLIUX a/ire3uBHbIe
aHTUTeHbl, OaKTepUOLIMHBI, TeMOJIU3MHBI, LIUTOTOKCHUHBI.

AHanu3 pe3ysbTaToOB NPOBE/IEHHBIX UCC/Ie[0BaHUM U laHHble TUTepaTypbl CBU/le-
TeIbCTBYIOT UTO CHUKEHHE TMOMY/ISLMOHHOTO YPOBHS 3BOJIIOLIMOHHO-C/IOXKUBLLINXCS
MHKPOOHOL[EHO30B COTIPOBOXKAETCsI N30BITOUYHBIM POCTOM aHTHOHMOTUKOPe3HUCTEeHTHBIX
MHUKPOOPraHusmoB [8, 9, 15—17]. ®eHOTHUITbI U30/ISITOB, ACCOLUUPYIOLLHECS C CENTH-
LieMHel 1bITIST-0poiiiepoB, ObUTM pe3UCTEeHTHBIMHM K aMITULWIIUHY — 97,3 %,
TeTpaUUKINHY — 95,9 %, cnektuHOMULIMHY — 95,9 %, cTpentomuniuny — 93,2 %,
KaHamuiuHy — 89,0 %, TpruMeTornipuMa/cynbdamerokcazony — 82,2 %, xnopamdeHu-
Koiy — 79,5 %; okcarimiay — 78,1 % [18]. T1pu »kenyj0uHO-KUITIEYHBIX TaTOIOTHUSIX
»KUBOTHBIX 60s1ee 50,0 % 130/TOB ObUTH Pe3UCTEHTHBIMU K a3UTPOMULIMHY, TAHKOMHU-
LMHY U 5HpoQuioKcaluHy [19]. Pe3ncTeHTHBIMU K MperapaTaM U3 I1eCTH pas3/InyHbIX
KJIaCCOB, HauboJIee YacTo K TeTPALMK/INHY, aMITULW/I/IMHY, TeHTaMHULIMHY, ToOpaMu-
LuHY, 061N BO30yauTeM konmmbaktepro3a 6potinnepos [20]. [Ipu pa3paboTke HOBBIX
Y POTaLUU CyL[eCTBYIOLUX XMMHOTepaneBTUUeCKUX U [le3MH(ULMPYIOLIUX CPe/CTB
NepCreKTUBHBIMY MPU3HAHbI aHTUA/re3UBHbIE KOMITO3ULIMOHHBIE Mpernaparkl [KYPOKOro
crniekTpa gekcTeus [21-26]. TIpu UHAYKIMY UIMMYHHOTO OTBeTa Oosiee 3ppeKTUBHBI
Y MeHee peaKTOTeHHbI BaKIWHbI, COieprKalliiie Bbl/je/leHHbIe 13 OaKTepraTbHbIX KJIeTOK
afire3WBHbIe aHTUT'eHbI ¥ 00/1aJjat0II1ie BLICOKMUMU MTPOTEKTHBHBIMU U TIPEBEHTHBHBIMU
cBovicTBamu [3-5, 27]. Hapsiy ¢ mpuMeHeHreM aHTUOAKTepPUAaTbHBIX, (YHIMLIMAHBIX
TiperaparoB U CpefiCTB crieljuryeckoii NpoduIaKTUKU peKOMeH/1YIOTCs TIperaparsl
J/1s1 KOPPEeKL[MM UMMYHHOTO CTaTyca opranusma [28-31].

3akoyeHue

CHwKeHMe eCcTeCTBEHHOU Pe3UCTeHTHOCTH MyK030aCCOLIMMPOBAHHOM JIMM(OUAHOM
TKaHU COTIPSDKEHO C JOCTOBEPHBIMU M3MeHeHHsIMU CUCTEMHOM OpraHM3aliiM U KOHCO-
JUJALIN SBOJTFOLIMOHHO-C/IOKUBILHXCSI MUKPOOHOLIEHO30B 3a CUeT YBeJMUeHUs Urc/ia
Y CIIeKTpa NMaToreHHbIX MUKPOOPraHU3MOB. VIHUIMaLs, pa3BUTHE U UCXO0J, CHHApPOMa
M30BITOUHOTO POCTa AHTHUOMOTUKOPE3UCTEHTHBIX MUKPOOPTaHU3MOB OTIOCPe0BaHbI
remMo/liHaMHU4eCKUMM pacCTPONCTBaMU, BbIpa)KeHHOM Ba3oJuiiaTaljyeid, akTuBaljei
PEeHUH-aHTMOTeH31H-a/1b/J0CTePOHOBOM CUCTEMBI, AUCTPOPUUYECKUMH U KOMIIEHCATOPHO-
MPUCIIOCOOUTETBHBIMY TpoLieccamMu. VI30bITOUHBIN POCT U TPAaHC/IOKaLWsl aHTUOMOTH-
KOPe3UCTeHTHBIX [IITaMMOB 00yC/IOBMBAIOT MHOT00Opa3ue KIMHUUeCKUX TIPOSIBIIEHUH
U CJIOXKHOCTH AMddepeHLIanbHOM JUarHOCTUKY MH(BEKIMOHHBIX Oosie3Hel, CHIDKeHHe
3¢ PeKTUBHOCTH aHTUOMOTHUKOTEPAITUK U TPOTUBOIMU300THUE CKUX MEPOTPHUSITHUA.
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