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KJIIOYEBBIE CJIOBA U CJIOBOCOYETAHIMA

KpymnHsiii porateiit ckoT, 3a0071€BaHIs MOJOYHOM JKeJIe3bl, HAHOPa3MepHbIe
METaJLIb], SKCTPAKThl KOPHS CONOAKH, aHTUCENTHYECKHE MPenaparsl I JICICHUS
BBIMEHM, HHOEKIMOHHBIE 3a00JIeBanysl BEIMEHH.

Heab paboTel - pa3paboTKa HMHHOBAIMOHHOTO CPEJCTBA HA OCHOBE
HaHOYaCTHI[ cepebpa IS Te4eHUsT MAaCTUTOB Y KOPOB.

3agaun:

1) V3yunTs pacIpoCTpaHEHHOCTh MACTHTOB y KOpoB B ycioBusx OO0
«3enéHas qOoIHUHAY,

2) V3y4uTh BBIABIAEMOCTH MHUKPOOPIaHH3MOB B MOJIOYHOMN IUCTEpHE IPH
Pa3BUTUU MAaCTUTHOTO TIpOIlecca;

3) Paspaborath 1 anpo6UpoBaTh CPENCTBA IS JIEUEHHUSI MACTHTOB Y KOPOB.

Hay4yHo-npakTH4yeckasi 3HA4YHMOCTD:

Paspaborano 3dGheKTuBHOE OTEYeCTBEHHOE CPEACTBO I JICUCHUS
Pa3IUYHBIX (OPM MACTHTOB Y KOPOB.

JKoHOMHYecKas 3PPEeKTHBHOCTD:

IIppuMenenne NaHHOIO CpeACTBA IIO3BOJSET IOBBICHTH IIPOAYKTUBHOCTH
MOJIOYHBIX XO35IMCTB U YIIYUIIATh Ka9€CTBO MOJIOKA.

Hcnosb3oBam cieaymonmne MeTOAbI:

OOIenprHATEIE METONUKH BBISBICHHS MHKPOOPTaHHU3MOB B  COCKax
BBIMEHH, TECT-CHCTEMA I10 BEIABICHUIO COMAaTHUECKUX KIETOK «MacTUT-TeCT».

Marepuan A UCCIeI0BaHHH — KOPOBBI, OONBHBIE Pa3THYHBIME (GOPMaMU
MaCTHTA.

HccnenoBanus IpOBOAMINCE COTIIACHO METOUKAM

benkun, b.JI. JluarHocTuka ¥ HETPaOWIMOHHBIE METONLI JIEUECHHUS
cyoxauHMYecKkoro Mactura KopoB /B.JI. Benkun, JI. Uepenaxuna, T. ITonkosa, E.

Ckpebuéra // 'maBHbIN 300TeXHUK. - 2010 -N°5 - C. 47-56.
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boiiko, A.B. Mactutel - KOMILIEKCHEIH OoOAXO0N K JIEYSHHID W
npodunaktrke /A.B. boiiko, M.H. Bosikosa // Berepunapns.-2003.-Ne11.-C.6-8.

bl mOJTy4eHbl clieAyoue pe3yJabTaThl:

AHanu3 JaHHBIX 3a605IEBAEMOCTH KIMHMYECKMMH (OPMaMU MAacTHTOB B
00O «3enénas nomuua» Benropozickoil o6iacTy mokasan, 4To 3a mepuox ¢ 2018
1m0 2019 roger sToT mokxaszarens coctaBUI OT 7% 10 12%, COOTBETCTBEHHO C
NEPBOH IO TPETHIO JIAKTAIMA. A YTO KacaeTcsl CyOKIMHAYECKHX HOPM MACTHUTOB,
TO STOT IOKAa3aTeNlb UMEJ TCHAEHIUIO POCTa B COOTBETCTBYIOUME IIEPHOMILI OT
19% mo 27% (ma 2-3%) mo BocXomAlIEMY pPAacTyT B KaXKIOM H3 CIEAYIOMINX
JIaKTaluu.

BrisiBreHs! JieueGHBle cBoiicTBa cpencrBa MACTUT-HAHO, xoTopsie
KonebisiTest B ipezenax ot 80 1o 90% B cpaBHEHWH ¢ aHATIOTOM (APIyMHCTHHOM),

IIPEBOCXO/IS €T0 TEpaneBTHIecKre cBoicTBa Ha 10-20%.
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BBEJIEHHE

B Hame Bpems y POCCHUUCKHX IIPOM3BOJIUTENEH CYIIECTBYIOT HEKOTOPBIE
TpyaHocTH. U3-3a caHKIMK MOSBUIACh HEOOXOIUMOCTh B OBICTPOM IONyYEHUH
KOHKYPEHTHOCIIOCOOHOH CEeNbCKOX03SIMCTBEHHON MPOLYKIIHH.

Mactur — 570 3aGoeBanme OpraHh3Ma B I€JOM, a HE TOJBKO JIHIIb
MOJIOYHOM JKeJle3bl, CJIEeIOBATEIbHO, HEOOXOIUMO KOMILIEKCHOE JIEUEeHHE,
JUKBUIMPYIOLIEEe BOCIAIUTENBHBIN MPOLIECC B MOJIOYHOM KeJie3e W HallPaBIEHHOE
Ha BOCCTAHOBIIEHHE BCEr0 OpraHusma. [6]

MacTuT y KOpOB Uallie BCEro MPUBOJAUT HE TOJBKO K YXYIIIEHHUIO KauecTBa
MOJIOKa, HO M OKa3blBaeT OTpHULATeNIbHOE BIHUSHHE Ha  MOJIOYHYIO
IIPOSYKTUBHOCTh. 3a0oyieBaHWe TaK >Xe HAHOCHUT OTPOMHBIA HSKOHOMHYECKHUI
yiep0 MPOu3BOAUTENSIM MOJIOYHOM MPOIYKIIUHU. [7, 8]

Ilo mpenmocraBnsieMod MUHUCTEPCTBOM CEIBCKOTO Xo3siicTBa Poccuu
CTaTUCTHKE, B CpeIHEM 3a00JieBaeéMOCTh MacTUTOM cpenu KopoB — 20-30%, a B

Cpesepo-3anagaom peruone — 110 50% (B.I1. Mro3emIeB ¢ coasnt., 2000).

TpaauMoHHO paccMaTpUBAIOT HECKOIBKO BUIOB MacTUTa. [l Kaxaoro us
HUAX CYIIECTBYIOT CBOM XapakTepHble Npu3Haku. (OuUeHb YacTo BCTpedaeTcs
CEpPO3HBIM MAaCTHUT, PEeXe KaTapalbHbIH, emé pexe (QUOPHHO3HBIN. JOBOJIBHO
pPEOKO MOXHO BCTPETUTh THOMHBIA MacTuT. CoBceM penko — WH(EKIMOHHBIM.
Pexe Bcero BCTpedaroTcsl reMopparnieckas U KIMHAYECKass (OPMBI MPOSBICHUSI.
Cawmotii xe yactoit popMor MacTuTa sBJsieTCs cyOkImHYeckas (CKpbITHasI) dhopma.
[4, 5]

NmenHo CyOKIIMHUYECKUAN MAaCTUT HAHOCUT CHIIBHEHIHHA yIepO MOJIOYHOH
OTpaciiii CeJIbCKOI0 XO3sWcTBa. TakoW MacTUT BCTpedaeTcsl B TPU pasza dalle
KIIMHUYECKH BBIPAXKEHHOTO MACTUTa U MOXET Topaxarh 1o 60-80% moronosss.
3aboneBaHne BHEIIHE MPAKTUYECKH HUYEM HE TPOSBISETCS, ITPOTEKAET IOYTH
6eccumntomHo. M3-3a 3TOro, a Takke W3-3a OTCYTCTBHS IIPOBEPOK IOTOJIOBHS Ha

CKpBITBIfI MaCTHT, B C60pHO€ MOJIOKO I1o1rmaaaeT MOJIOKO OT 3apa}KéHHBIX KOpOB. [9,



11] Ilpp ToM XadecTBO MOJIOKA yXy[IlaeTcs B JBa pasa, KOIja ypOBEHBb
3a0oreBanus CyOKIMHUYECKHM MacTuToM fgocturaeT 10%. [10]

B 3aBucHMOCTH OT BHIa MacTUTa, €r0 MPOTEKAaHUS M CaMOYyBCTBHS
3a00NIeBIIETO  JKMBOTHOTO, [UII €r0  JICYEHUS  HUCIOJB3YIOT  CpPEICTBa
IaTOT€HETUYECKOH, (U3UUECKOM, 3TUOTPOIHOM W CHMIITOMATHYECKOH (TIpH
TsKENOM TedeHuu Oose3nun) Tepanuu. [14, 17]

JUig JedeHrs MacTUTOB y KOPOB C TOMOINIBIO (PU3UOTEPaNeBTHUECKUX
METOJIOB HCIIOJIB3YIOT XOJOJ (XOJIOAHBIE KOMIIPECChl, OOJIMBaHHE BOJOH U Tak
nasiee), TeIIo (Walie BCero BTHpaHWe KamM(OpHOTOo Macia WM Maszedl ¢
pa3mpaXkamoIiuM  JeMCTBHEM) KBAHTOBYIO Tepamuio (B T.4. Ja3epHOE,
yNbTpa(HOIETOBOE, TEIJIOBOE OOJIydeHHe, JeUYeHHe YIbTPa3ByKOM U T.NI.) U
MaccaX BEIMeHH. [21,39]

UccnenoBatenbckoid rpynmod yu€HBIX (apMareBTUYECKOTO WHCTUTYTa
Capkt-TleTepOypra TIpOBEIEHO MHOXXECTBO MCCIENOBAHUN IO  CO3JaHUIO
IPOTHBOMACTUTHOTO TIpernapara Ha OCHOBE 3KCTPAarupOBaHHBIX COCTABISIOIIUX U3
TIEYeHM TPECKOBEIX Mmopox phid. OTHUM M3 TaKOBBIX JIEKAPCTBEHHBIX (opM OBLI
mpencTaBieH «AGIOTHIeKe», KOTOPBIA paHee paspadaThIBaics IS KyIMAPOBaHUS
BOCIAIMTENBHEIX W ajuieprudeckux peakmuii B Buge 0,02% u 0,1% pactBopos.
AKTHBHOE (apMBEIIEeCTBO MENTUAHO-(QOCHONUNUAHBIN KOMIUIEKC, CBOOOIHBIE
aMHUHOKHUCJIOTEl M MHUKPOJJIEMEHTHI, TaKue KaK HaTpui, Kajauil,KanbIui, KeJes30,
MeOb M IMHK, HaXOMAdIIHecs B IaHHOH JIEKapCTBEHHOW QopMe HrparoT
CYIIIECTBEHHYIO DPOJIb B PETyJISIIUH OOMEHHBIX IIPOIECCOB M OBUIM JOBOJIBHO
3bGdeKTUBHBI TpH JICYEHHH MacTUTOB B HAYalbHOM CTaiMH pPa3BUTHUAL
BOCITAJIUTEIHLHOTO MpoIiecca. [42]

[Ipu pa3BUTUM MacTUTa CYILIECTBYET MHOXECTBO 3STHOJIOTHMYECKUX
dbakropoB. Ho cample TriaBHBIE W3 HUX — HECOBEPIIEHHOE OOOPYHOBaHME IUIA
JNOEHHsI, YBEIWUYMBAIOIlEe IEPUON 3aKPHITHS COUHKTEPOB COCKOB BBIMEHH,
nadexnur (0COOEHHO B TIOCIEPOIOBOM Nepuoj), obceMeHeHHe MUKpPO(IOpol
MOJIOYHOH IIMUCTEPHBI M TAPEeHXUMBl BBIMEHHM uepe3 COCOYKOBBLIM KaHAl

(TIaTOreHHOM U yCIIOBHO-TIATOTeHHOM) U T.4. [51]
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1o faHHBIM HEKOTOPHIX aBTOPOB, B CTPYKTYpe MacTUTOB y Kopos 60-80%
NPUHAIEKUT CyOKIMHAYECKAM (popMaM U BCEro JIUIIb 20-40% X KIMHUYECKUM.
TO CBA3aHO C TEM, YTO B JKHBOTHOBOJUECKHX XO3AMCTBAX [UISI BBISBICHUA
MACTHTHBIX JXMBOTHEIX HCIIOJIB3YIOT JKCIIPECC TECTBI JOBOJIBHO PEIKO, TOTBKO
LI B CJIydYae MPEBBIIICHNS IOKa3aTeNed KOHIEHTPAlMd COMAaTHIECKUX KIIETOK
IpH BBIXOJE MOJIOKa M3 XO3JMCTBa WIIM B Cilydae IOSBIICHHA 3HAYUTECIIHHOTO
KOJMYECTBa JKUBOTHBIX C KIMHHYECKUMH (OpMaMu TEYEHHS MAaCTHUTHOIO
mporecca. TakuM 00pa3oM, IOCTENIEHHO YBEIHYMBAKOIIEECH —KOIMICCTBO
’KUBOTHBIX C KIIMHAYECKMME (GOpMaMHU IPOSABIEHNS MAaCTUTOB CBUACTEILCTBYIOT O
HU3KOH 5P (QEKTUBHOCTH JI€IeOHO-IPOPUIAKTHIECKUX CPSICTB IPHMEHAEMbIX MPH
Jle4eHUU MaCTUTOB Y KOpoB.[1,2]

Yaire Bcero HOBBIE METOJBI JICUSHUSI MAaCTUTOB Yy KOPOB — UCIIOJIB30BaHUE
AHTUOMOTHUKOB, YTO HEIPUMEHUMO K JICYEHHMIO MOJIOYHBIX KOPOB, TaK KaK B HX
MOJIOKe OYIyT NpPHCYyTCTBOBATH [aHHBIE AHTHOMOTHKM (WK HX OCTaTOYHBIC
BemecTsa). K ToMy e yacToe IpUMEeHeHHe TOJ00HBIX CPEACTB IPUBOIUT K TOMY,
YTO MATOTEHHAS W YCIOBHO-TIATOTeHHAs MHUKPOG®IOpa CTAHOBUTCS yCTOHYHBOU
yIKe K IIeTIOMy Psily aHTHOHOTHYECKUX BellecTs. [24, 29]

MacTuThl KOpPOB TMOpaXKaroT OOJNBIIyI0 9YacTh CTaja W IPUBOIAT K
CTPEMUTEIHFHOMY CHIKEHHIO IPOJTYKTUBHOCTU, HAHOCA TEM CaMBIM CHIThHEUIINN
SKOHOMMYECKHH yepO Beelt MoodHO# oTpacmu. M poccuiickue, U 3apyOeKHEIE
FiCCeIOBATENd IPEJIPUHAMAIA MHOXECTBO IIOMBITOK BBICOKOI(Q(HEKTHBHOTO
JedeHus] MacTUTa KOpPOB, HO Ooibllas YacTh W3 HUX HMMECT 3HAYMUTCIIBHBIC
HeJIOCTATKY M3-3a UCIIONB30BAaHUS aHTUOMOTHIECKUX BeIecTB. [37, 43]

CBefeHHS O PaCHpPOCTPAHEHHOCTH 3TOTO 3a0ONIeBaHUsI B Pa3IMIHBIX
X03SIHCTBAX IPOTHBOPEUUBEI, a 2Q(MEKTUBHOCTH TPOTUBOMACTUTHRIX MPENapaTos
HAa OCHOBE AHTHMOMOTHYECKHX BEIIEeCTB JOBOJBHO CIIOPHA, B CBSA3U C TEM, HTO
OCTATOYHOE KOMMYECTBO JAHHBIX JIETEPIeHTOB OCTAIOTCS HE TOIBKO B MOJIOYHOM
IPOMYKIIUKM, HO U CHOCOOCTBYIOT IONAJaHUI0 HX K KOHEYHOMY OTPeOUTEIIO
(momsM). Ilpu oTOM BBI3BIBAA TOHW)KEHHE UyBCTBUTENBHOCTHA OpraHM3Ma

YeJIOBCKa K JaHHBIM aHTI/I6I/IOTI/IKaM, YTO W HATOJIKHYJIO HAC Ha UCCJICNOBAHHUIA B
2 .



5TOM HalpaBlIEHWH, TO €CTh pPa3paboTKe OTEYECTBEHHOIO AHTHCENTHYCCKOTO
Iperapara Ha OCHOBE HAaHOYACTHIl cepeOpa ULi JIeUeHHs MacTHTa y KOPOB Ha

Pa3IUYHbIX CTAdHsX.

1.10eqp paboTelllensio paboThl sABISETCSA paspaboTka MHHOBALHOHHOIO
CpefcTBA Ha OCHOBE HaHOYACTHI| cepeOpa IUIsi JeYeHHs MAacTHTIOB y KOpPOB. B
CBSI3M CIIENIBIO UCCIIENOBAaHuUH, OBLTN IIOCTABIEHEI CIEAYIOIINEe 3a1a4n:

1. Yzyunth pacmpoCTpaHEHHOCTh MACTHTOB Yy KOPOB B YCJIOBHIX 000
«3enéHas OINHAY;

2. /3yunTh BBIBIAEMOCTH MHUKPOOPTAHHW3MOB B MOJIOYHOW IMCTEPHE MPH

Pa3BUTUU MAaCTUTHOT'O Imponecca,

3. PazpaboTaTh 1 anpoOUpoBaTh CPENCTBA IS JICUCHHU MACTUTOB Y KOPOB.



1. AHAJIMTUYECKWIA OB30P JINTEPATYPEI

1.1 MACTHUTEI KOPOB, X  PACIIPOCTPAHEHHOCTHD,
OTUOJIOTUHYECKHUE ®AKTOPbBI BO3HUKHOBEHHMS W PA3PABOTKA
JIJEUEBHBIX CPEJICTB

ITopaxkeHUSIM KOPOB MacTUTaMU Pa3INYHOM (OpMBI Ha CErONHAIIHUN JEHb
HOCHT II0OBCEMECTHBIN xapakTep. CyIecTBYIOT JaHHBIE O PETUCTPALMA MaCTUTOB Y
KOpOB BO MHOTHX CTpaHaX; JaHHble O 3a00JIeBaéMOCTH CHJIBHO pasHaTcs. B
VICCIIEIOBAHUY OONBIIMHCTBA HCCIENOBaTeNel 0TMeUaeTcs, 4TO MacTUTEl YKOPOB
KaK caMoe JacToe 3aboneBanue BapbupytoT oT 10 1o 80 %Y.

[TpyyrHaMy BO3HMKHOBEHHUS MAaCTUTOB y KOPOB SBISIOTCS YCIOBHO-
[ATOTeHHBIE MUKPOOPTaHH3MEbI, TAKHE KaK 30JIOTUCTHIM CTa(MIIOKOKK, Pa3jIuYHEIe
BHUIBI CTPENTOKOKKOB, Oomee 100 Bumos xomudopmueix 6Gaxrepuii m CL
thirobutiricum. [1,3]

[pemiaraeMble ¥ HOBBIE pa3pabaTbIiBaéMble METOIBI K CPEICTBA JICUCHHUEC
MAacTATOB Yy KOpPOB COZep)XaT, B OCHOBHOM, AaHTHOMOTHYECKHE BEIECTBA,
cynbhaHmIaMAIbl, NeTePreHThl, YTO HENOIyCTUMO B COBPEMEHHOM MOJOYHOM
CKOTOBOJICTBE, TAK KaK MX OCTATOYHBIE KOJHMUYECTBA IIPUCYTCTBYIOT B MOJIOKE
KOpOB He JiaBas BO3MOXXHOCTH H3IOTaBIMBaTh M3 JAHHOTO  MOJIOKA
BBICOKOKAUECTBEHHYIO ¥ OMOJIOTHYECKH 6e30MacHyI0 IpoIyKuuo[2,4].

UsBectHsl ciydad 5G(EKTUBHOIO IPUMEHEHHS TI'aJOreHOCOAEPIKaIuX
CpEICTB B CHIIy TOTO, YTO OHH 00JNanaeT aHTUMHUKDPOOHBIM JEWCTBHEM, HapyIlas
OOMeHHBIe MPOLECCH BHYTPH MHUKPOOPTaHU3MOB, CIOCOOCTBYS pacCachbIBAHUIO
IPOLYKTOB BOCIIAJeHHs. B codeTaHNU C IONMBHHHUIOBEIM CIIMPTOM U STHTAPHOM
KUCIIOTOM pasfpakarolliee IeWCTBHE TalOreHOB YMEHBINAETCS ¥, TPOHHUKAs B
Gonee TIyOOKHWE CIIOM TKAaHEH, OKa3BIBAIOT IIPOTHBOBOCHAIUTENBHOE U
GaxTepuruaHoe aeticrere[5,6,7].

3HAUMATENBHBIX YCIEXOB HOOWINCH WcciemoBareny u3 bamxupuu. Mmwu
OBLIO MPEJIOKEHO PACTUTENBHOE CPENCTBO UL JICUYCHUSI MACTUTOB Y KHUBOTHBIX,

COCTOMIIeEe H3 BOI[HO,I[I/ICHepCTHOﬁ BBITSDKKH M3 KOpHCfI, JAPEBCCHUHBI U KOPbI
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MCTBEHHHUIIB], KOTOPHIE ABJIAIOTCS HCTOYHMKAMH HOJU(EHONOB, (IaBOHOMIOB,
JIWTHWHA, TAaHWHOB, a TaK )K€  KBEpPIWTHHA,  JUTHAPOKBEPTHUIIMHA,
apabHHOTATaKTOHOBBIX KUCIOT. JlaHHBIC CPENCTBa IO JAHHBIM HCCIIeIoBaTEIEN
[TOKa3aqy BBICOKYIO IiedebHy:o S(QGeKTHBHOCT: TIPH KIMHAYECKOH bopMbI
MacTHTO BBI3ZOpaBImBaio a0 70% ocobeif, a MpH pasBUTHN THOMHOKATAPATEHBIX
MacTUTOB — 10 85%. ABropaMy OBUIO CHIENAHO 3aKIOYCHUE O 3HAYUTEIHHOM
IPOTHBOMHKPOOHOM, —NPOTHBOBUPYCHOM  JNEHCTBMH  CPEICTB Ha  OCHOBE
PAaCTUTENBHBIX ~KOMIIOHEHTOB, KOTOPBIE  CIIOCOOCTBOBANM — 3HAYUTENBHOMY
YIIy4IIEHAIO CUCTEMBI MEPONPHUATAN U BETEPUHAPHO-CAHUTAPHBIX MOAXOMAX TIPH
NpoQUIAKTHKE ¥ JIEYCHAN PATMIHEIX (GOPM MAaCTHTHBIX IPOLECCOB y KPYIHOTO
pOraToro ckora. ABTOPBI YTBEPXKIAlH, YTO HX CPEACTBA criocoOHbI 3(h(HEKTUBHO
BO3/IECTBOBATh HA IOPaXEHHBIE KIETKHA BLIMEHM, MPH 3TOM IIPOHMKANHN CKBO3b
KIeTOUHBE MEMOpaHbI M OOJanaiy BBICOKOM CTENEHBIO GHONOrHIecKOM
aKTUBHOCTH, IIEJEBBIM 00pa30oM BO3AEUCTBYsS Ha WCTHHHYIO IPUYMHY DasBUTHS
1ATONOTMYECKOTO [IPOIlecca, a He BO3IeHCTBYs Ha CHMITOMOKOMILIEKC. [1]

He MeHee MHTEPeCHEIMH sBIsOTCS paspaboTku CamKT-IleTepOyprekux u
cubUpCKUX HccieoBareneil cepedpocoaepKalyx IpenapaTos.

B cBs3u ¢ HeGE30MACHOCTHIO MCIIONB30BaHUS aHTUOMOTHKOB, Pa3BUBAIOTCA
Oe3MeIMKAMEHTO3HbIe METOABI Tepalud MacTHTOB, B TOM YHCIE aKyIyHTypa,
3aK/TIOYAOIAACS B TOM, UTO €CJIH BBECTH COOTBETICTBYIOIIYIO MH(OpPMAIMIO B
CrierManbHBle TOYKH, TO OHa (MH(bOpMAarws) IOCTUTHET MeCTa HasHaueHWS.[2]
DbdexT ocylecTBIsICS MyTéM BHYTPUKOXKHBIX MHBEKIMH HACTOS TOJIOKHIHKU
TIOCPEICTBOM MEXaHHIECKOTo Oe3UroIbHOrOMHBEKTOpA MMU-7.[3]dpyrue aBTOPEI
JIOKa3hIBAA BO3MOXKHOCTD YCIIEIIIHOTO TIPUMEHEHHUS 3JI€KTPOITY HKTYPHOH Tepanuy
¢ TOMOTIIBIO MEIMIIMHCKOTO IPEeNapaTa st dneKTpoaHanresuy Dmura 4m.[17]

He MeHee YyCHEIIHBIM ObLI  ONBIT  HCCIEZOBaTeNed — M3ydYaBIIMX
TepanesTuueckui a@dexr YBU m3nydeHus ¢ IOMONIBIO ammapaTa JITJIA-2YBY.
[Ipr 5ToM OBUTO YCTaHOBJIEHO, YTO BBI3NOPABIMBAEMOCTH IIPU CYOKITMHUYECKON
dhopMe MACTUTA C HCTIOB30BAHUEM JIAHHOW (MOZEIIN) METOIUKHI COCTABHIIA 100%,

a TIpH KarapanbHoi — 75%.[4]
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Jlpyrvie aBTOPBI IPEJIOXKUNU JIEUEHHE CKPBLITBIX M OCTPBIX CEPO3HBIX
MAaCTHUTOB IIpeIaparaMi, COIepyKallliMUA B CBOEM COCTaBe HAINATHIPHBIM CIHMPT U
¢paxmum Je4eOHBIX TpaB. MeTojuKa HaHECeHWs [aHHBIX KOMIIO3HTOB —
TPEXKPATHO IIOCNE JIOMKH, MO3BONHIO a00uThes 95% sdOexTHBHOCTH IIpH
COUETaHHOM IPUMEHEHUH C MaccakeM BEIMEHH[ 9]

Hexoropele ydYeHBIE OCYMECTBILIIM SJIEKTPOIYHKTYPHYIO TEpamuioo C
romornpio mpubopa IIDPT-5 B Teuenue mectu AHed. TepameBTuueckuid s3dext

coctaBu 79% [13]

Ilpyrue wuccienoBaTteny wu3ydanud SQQOEKTUBHOCTh JIEYEHUS MACTHUTOB
HU3KOHEPreTHYECKUM H3JIydeHHeM C IIOMOIIBIO JasepHoro ammapara «OpHoH-
MB». Ilpu cybknunudeckoit ¢opme Mactura 3POEKTHBHOCTH MOHONA3EPHOU
tepanuu coctaBuia 94% [10]

Jlpyras TpyIma WcciaemnoBaTeNiedl HCCIeoBald MarHUTHOMH(pPaKpacTo-
Na3epHOE H3IMyYeHHe W ero TepameBTHYecKMd d(QPeKT ¢  MOMOIIBIO
TepameBTHUecKoro ammapata Mwmira-MB B pexume or 512 mo 4096
I'. D deKkTHBHOCT JieyeHHsT CyOKIMHIIECKOI0 MacTUTa cocTaBuna 88%, K TOMY
e HaOJIF0JaIoch CHIKEHHE YPOBHS COMAaTHUECKIX KIIETOK B Molloke Ha 37%. [12]

Ha cerogHsIHui IeHb I MOBBIMEeHUST 3¢ (HEeKTUBHOCTH JIEKapCTB aKTUBHO
IIPUMEHSIOTCSI AMMYHOCTHMYJIATOPBI, OPraHWYecKHe KHUCIOTBI W Apyrue
OUMOJNIOTMYECKA AaKTHUBHEIE BEIECTBa, CIIOCOOHBIE IIOJACTETHYTh €CTECTBEHHYIO
CONPOTHUBJISIEMOCTH Opranu3Ma 6omne3nu [60]

[Io MHEHHIO HEKOTODPBIX CIIEI[HATHUCTOB, IIpHYMHA OOJbIIeH YacTH
3260I€BaHNI Cpeld CEellbCKOXO3SHCTBEHHBIX JKHBOTHBIX — MMMYHOAE(HUIIAT.
COBMECTHOE IPUMEHEHUE XUMUOTEPANIEeBTHUYECKUAX CpenCTB C
UMMYHOMO/IYJIITOPaMH  CIIOCOOCTBYET ~ COKDAIUEHHMIO CPOKOB  JIEYCHUS U
AKTHBHUPYET 3aIUTHBIE CHJIBI OpraHu3Ma.[7]

[Mpumenenue AHTUMUKPOOHBIX TIpernapaToB COBMECTHO c
IMMYHOMOYJIATOpaMi HeoOXommMo i Goiee 5GPEKTHBHOH NPOQHIAKTHKA U
jgedeHus MacTUTOB[15]
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B Hacrosimee Bpems cpeld HMMYyHOMOZYJSTOPOB INMPOKO H3BECTHEI
TUMOI€H, TUMaJIMH, CTUMAJIEH, SPaKOHA. OTH IpelapaThl HAMHOI'O HPEBOCXOIST
MMIIOPTHBIE CPEJICTBA TIO CTETIeHH aKTMBHPOBAHUS UMMYHHOTO OTBETA H IpyTUM
XapakrepuctukaMm. Illupokoe  pacmpocTpaHeHHMEe NPUOOPENd  NpemapaThi-
VHIYKTOPEl HHTepQepoHa (MHTepleHKWHBI, aHaiWH, UMKIOGEpoH U 1p.).
AKTHBHDYs HHTEPOEPOH, OHU CTHMYIHPYIOT BHYTPHKIETOUHBINA HMMYHHTET [16].

BrIcoKyt0 3)eKTHBHOCTE ITOKa3allo COueTaHne aHTUMHUKPOGHBIX CPENICTB C
OHONIOTUYECKH aKTUBHBIME Jl00aBKamMy (B T.4. BHTAMHHAME, (hepMEHTaMH,
rapMOHaMH, MHUKpPOSJIEMEHTaMH, [IpPOXOKAaMH, HpoOHoTHKamMu u  ap.). OHu
CIIOCOOCTBYIOT ~CTaOMIM3alMM MeTabolM3Ma Yy JKMBOTHBIX, AaKTUBH3HPYIOT
UMMYHHYIO 3aIUTy OpraHu3Ma H, CIeJOBaTeIbHO, MOBLIIIAIOT PE3yIbTaTHBHOCTD
IIPOTUBOMACTATHOM Tepanuu [14].

I'pynmoii uccnenoBatenell ObIIH e TOKEHBI IPenapaThl Ha OCHOBE CeJleHa
ATl MMMYHOJIOTHYECKOTO BO3NEHCTBHS HAa MaKpoOpraHusM. B pesynerare
IMPOBENCHHBIX HCCIENOBAHUM JaHHBIX IIpPernapaToB IPOU3OILIA HOPMAIU3AIHs
obu1ero craryca GONBIIMHCTBA UMMYyHOGHOJIOTHYECKAX IMIPOIECCOB y KOPOB IO
BIUSIHACM JTAHHOTO MMKPOBJIEMEHTa, KOTOPHIE B CBOIO OYepelsb pEryIUpyeT
npeBajypyromiee OONBIIMHCTBO OOMEHHBIX IIPOLIECCOB, BXONS B COCTaB
OMOIIOTMYECKHM aKTHBHBIX KOMIIOHEHTOB. OH Tak e CIIOCOOCTBYeT aKTHBAIIUH
IPOILIECCOB TOTPeOIeHys Hoaa, KOHTPOIHUPYS paJlUKaIbHOE OKUCIIEHHE . ABTOpaM
yIaJa0Ch CHU3UTh TakuM 00pa3oM Ha 30% 3a60s1eBaeMOCTh JKUBOTHBIX MACTATAMHU
[14].

HeobxomuMo KoHCTaTHpOBaTh (DaKT, YTO PEKOMEHNALMA AN ITOBLIIICHHUS
O0IIed pe3UCTEHTHOCTH WCIIONB30BaHUS XHUIATHHIX COEIWHEHWH MEeTaJUIoB,
Y4JacTBYIOIMX B FOMEOCTa3€ )KMBOTHBIX IPUBOAUT K YCHIIEHHIO TPAHCIOPTHBIMH
OenkamMu coenuHeHW# Ouoierant. McciemoBaTensMu NOKa3aHO, YTO XeJIATHEIE
COENIMHEHNs METAIOB OOECIIEYNBAIOT BBICOKHH YPOBEHB YCBOSEMOCTH JAHHBIX
MHKDPOJJIEMEHTOB, YTO U TOKa3aHO Ha IpuMepax homa u cepebpa, B CIENCTBHE
TOTO, YTO JAaHHBIE METAJUIBI SBISIOTCS HAMIYYIIUMH AHTHCENTHKAMU U KHUM HE

BEIPa0aTHIBAETCS PE3UCTEHTHOCTh Y MHUKPOOPIaHU3MOB. A eclii K 3ToMy (akTy
13



n00aBHTh B TO, YTO 00a OHU 00JIaIal0T BEICOKMMH Pa3IpaKaloIMK CBOHCTBAMH,
TO WX WCIIOTB30BaHUE SABISIETCS Hanbolee merecoo0pa3HbIM. FIConb30BaHme 3THX
METAIJIOB B CBS3aHHOM OPTaHHMYECKOM COCTOSIHHHU IO3BOJISIET PACIIUPUTH Cepy
WX IpPYMEHEHHS B CBS3W C IIOJMBHHWIOBEIMHA KOMIIO3UTaMu. IlprMeHeHune
pa3nuuHBEIX (GopM MOHKIIABATA TIO TPOIEHTHOMY OTHOIICHWIO JEHCTBYIOIIETO
BEII[ECTBA IT0KA3aJI0 3HAYUTENIBHEIC TePaIleBTHIECKHE CBOMCTBA MO OTHOUIEHUIO K
OOJBIIMHCTBY ITATOJIOTHYECKHX MPOIIECCOB KaK B IOJIOCTHBIX OpraHax (MOJIOUHAs
Keje3a, MaTKa), TaKk U Ha IIOBEPXHOCTH KOXxH [11].

PaspabotanHoe HaMmH  aHTHOAaKTepHallbHOE CpPEICTBO HA  OCHOBE
HAHOTEXHOJIOTHH  II03BOJISIET  W30eXaTh  TPUBBIKAHUS  MHUKPO(IOpHl K
JEeHCTBYIOIIEMY BEIECTBY, a TaKXKe UCKITIOUNUTD COJIepKaHue aHTHOaKTepHUaTbHBIX

CPEIICTB B MOJIOKE, TIPH JUTUTEITHHOM JIEUSHUH Pa3IHYHbIX (opM MacThTa. [3,8]
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2. METOJJIKA ITPOBEJIEHMSI UCCJIEJIOBAHUI

Hccnenosanuss npoBomunuch Ha 0Oase kadenpsl HHGEKIHMOHHOW w1
nHBasuoHHOU maronoruu ®I'BOY BO benl'AY umm. B Topura u 8 OO0
«3eneHas nonuHa» benropoackoii obmacTy.

3ydeHnre pacmpOCTpaHEHHOCTH MAacTHTOB Yy KOpPOB IPOBEJEHBI C
UCIIOJIb30BAaHHEM KIIMHUYECKHX METOMOB M TECT CHCTEMEBI II0 BBISBICHHIO
COMaTHYECKHX KIEeTOK «Mactur-tect». KnuHudeckas OIleHKa HMHTEHCHBHOCTH
MOpaKeHWM  JOjJed  BBIMEHHM  MACTUTHBIM  TIPOIECCOM M BBISBICHHUS
MHKPOOPraHM3MOB B COCKaX BBIMEHHW IPOBOJIMIACE C  HCIOIB30BaHUEM
OOILIEPUHATEIX METOIUK.

st onenku 3(Q(GEKTUBHOCTH pa3pabaThlBaeMOTO Cepebpo COMEPIKAIIEro
CPEICTBa C AJIKaJIOUIaMH KOPHS COJIOAKHA Ha OCHOBE HAHOTEXHOJIOTWMH «MacTHT-
HaHO» OBUIM IIPOBEAEHBI B CpaBHEHHE C OJM3KAM IPOTOTHUIIOM IIPENAPATOM
Aprymuctue OOO «Hano6uorex» r.bapuayn B OOO «3enéuas mommHa»
benropozckoroi obmactu. C 3T0# Hensio OpIHoTOOpans! o 10 TONIOB KPYITHOIO
poraroro ckora, OOJNBHOrO CyOKIMHMYECKUMH ¥ KIMHHYECKAMH (GopMaMu
MacTHTOB. [[MarHOCTHKa PasIuIHBIX GOPM MACTUTOB OBLIAIIPOBENEHA C TOMOIIBIO
KanudopHuiickoro mactut-tecta JleJlaBans (Opanius).

KuBotHBEIM (n=10) TepBOW TIPYIIIBI C CyOKIMHUYECKUMH (OopMaMu
MacTHTa, IJle HaOIrofaeTcs KOJMYECTBO COMATHYECKHMX KIIETOK 0 MHJLIMOHA, a
TaK ke XUBOTHBIM (n=10) ¢ KIMHHYeCKMMH (OpMaMHU MACTHTa, Y KOTOPBIX
HaOJI0JjaJId THONHBIE BBINEIEHUSI U3 COCOYKOBOIO KaHaja, C Je4eOHOM IENBIO
BBOJWIIM IIpernapaT MacTUT-HAHOB TEUEHUU ceMHU THeH (OWH pa3 B JEHB) IOCIE
BeuepHed pokku B posze 10,0-15,0 mur. JKusotHeiM (n=10) BTOpO# TpyIIIEL
BeojuH mpenapat AprymuctunOOO «Hano6uorex» r.baprayn B moze 10,0-15,0
MIL., *XKUBOTHBIX (n=10) TpeThell rpynnsl (KOHTPOIIbHAS) HE TTOABEPTai JEUEHHIO.
JleueOGHBIE MEPOIIPUSTHS C KUBOTHBIMH IIEPBOH W BTOPOM TPYIIIBI MPOBOIUIA B

T€YEeHUU 7 JHEN.
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KOHTpONIb COCTOSIHUSI MOJIOYHOM KeJe3bl Y KKION TPyl MPOBOIUICS 3
pasa c UHTepBajoM 2-3 mHS.
[TorydenHble [aHHBIE B XOJe WCCIEAOBaHWUN OBUIM TOJBEPTHYTHI

CTaTUCTHYECKOU 00paboTKe ¢ moMoIIbio mporpammsl Microsoft Excel.

16



3. PE3YJIbTATBI UICCJIEJIOBAHUN

3.1.3yyenne pacnpocTpaHEHHOCTH MacTuToB B YyciaoBusix Q0O
«3enénas 1oJIMHA»

B OOO "3enénas nomunHa" benropoxackoit obmacté ObUTH TPOBEINEHEI
UCCIIEJIOBAHMS II0 PaCIpOCTPaHEHHOCTH MACTHTOB KPYITHOTO POIaToro CKOTa,
pEerucTpUpyeMble B IEpHOJ uccienoBaHuid. llopomHpli cocTaB cTama ObLI
IIPENCTaBIeH  (QPU3CKOM  TOpomoi  KOpoB.  PeTpocmeKTWBHEBIA  aHamu3
anu300TONOTHYecKuX AaHHBIX 3a 2018-2019 roxmel mokasan, 4ro 3abojieBaHue
MacTHTaMH y KOpPOB OOJIbIlle BCEI'O IPOSBISIOCH B CKPBITOM (CYOKIMHUYECKOH)
popme, 4yTO OBLIO HOATBEPXKICHO PSIIOM O0aKTEPHOJIOTHUECKHX HCCIEIOBAHMIA.

B xozsaiictBe OOO "3enénas nonuHa" B OBYXJIETHUH TEpHUOJ MPOBEICHHSI
JKCIIEPEMEHTa MAaCTHUTBI TPOSIBIUINCH C DPa3HOM CTENEeHBI0 KIUHUYECKOTO H
CyOKIIMHUYECKOTO TEUEeHHUS C BOBIICUEHHEM B IATOJOTHYECKHUH IPOIECC

HaJBBIMEHHBIX TUMQOY3TIOB U IPYTUX TKaHel opranusma (puc.1).

Pucynoxk 1. I[lopaxxeHue BBIMEHH Y OOJIBHOM MAaCTHTOM KOPOBBI
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Pucynok 2. OOMIbHOE MOpaKeHUe MaCTHTOM 3aHUX J0JIeH BEIMEHH

Pucynok 3. IlopakeHue COCOYKOBOIO KamHaiua (HapyXXHOTO KJIallaHa)

BBIMEHH Y KOPOB, OOJILHBIX MaCTUTOM
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Pucynox 4. IlopaxeHune 1eBoM 3aHel N0 BEIMEHH MaCTUTOM

Pucynox 5. I'HOMHO-HEKPOTHYECKOE IOpaKEHHE MACTHTOM (HMCTEUEHHE

KPOBSHOTI'O THOWHO-T€MOPParuIecKoro 3KCCy1ara)

B 2018 romy 3aboneBaeMOCTh  JKUBOTHBIX  CYOKJIMHHUYECKAMHU
(GopMaMPMacTUTOB (MCIONB30BATHA KATU(POPHHUUCKYIO TecT-cucTeMy) (Puc.6) y
KOPOB IE€pBOH JIakTaruuoOb1a228 rosioB, 4To coctaBiusgeTr 19% ot obiero uucia
JOWHOTO CTaJga KOpoB, cocrosimero u3 1201 romoB. Y KOpOB BTOPOI JTaKTaIlMH —
146 ronos, 4Tto coctaBusgeT 21% oOT mOMHOTO CTama KOPOB, COCTOSAIIEro u3 698
rojIoB. Y KOpOB TpeThed naktauuu — 168 ronos, 9to coctasiseT 24% oT HJOMHOrOo
CTaza Kopos, cocrosiero u3 702 ronos. Beero 3a uccneayeMslii IEpHUOJ 10 BCEM
TpeM rpynnaM jgakranuu 3a 2018 rog cpenu 2601 ronoBsl BISIBIEHO 544 ocobu ¢

CYOKIMHIYECKOH (opMoii MacTuTa, 4To coctaBuio 21,3%.

19



I

1o

1

1

‘l
|

1N

I

]

i

I

1

]

1

PrcyHOK 6. VYT pe3ysIbTaToB COIEPIKaHUS COMAaTHIECKUX KIICTOK B MOJIOKE

C UCIIOJIL30BAHHUEM K&J’IH(l)OpHHfICKOfI TECT-CUCTCMBI

A  3a 2019 rom3aboneBaeMOCTh  JKHBOTHBIX  CyOKIMHUYECKAMHU
GopMaMUMaCTHTOB Y KOPOB IEpPBOH nakTanuuOsLta424 rojaoB, 4TO COCTaBISIET
23% ot o0Iiero 4mcia JOMHOTO cTaja KOpOB, COCTOSIIEro H3 1843 ronos. Y
KOpPOB BTOpOM JaKTalluu — 328 royoB, 4To cocTaBiseT 27% OT IOMHOIO crana
KOpOB, cocrosiero u3 1312 ronos. ¥V KOpoB TPeTheH JIaKTalMHA — 258 ronos, 4to
cocTasisieT 27% OT JOHMHOTrO cTaja KOpOB, COCTOSILEro u3 956 roios. Bcero 3a
FCCIeLyeMblil IepHoT [0 BCeM TpeM IpymnmaM Jakranuu 3a 2019 rox cpenu 4111
rooBbl BeIgBiIeHo 1027 ocobeil ¢ cyOkimmHHYecKod (opMod MacTWTa, HTO

cocTasuio 25%. (Tabmi.1)
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BO30yuTeNss MHOEKIMH, Y GOTBHBIX JKMBOTHBIX CIIOCOOCTBYET CTAHOHAPHOCTH
J@HHOW TIaTOJNIOTMH. A CpeIM >KUBOTHBIX C KIMHHYECKHMU bopmMamMu MacTHTOB

POCT 4rcia OONBHBIX IO JAKTAMOHHEIM IIEPHOAM Bo3pacTain Ha 1-2%.

3.2. BbljelleHHe MHKPOOPraHH3MOB, YYaCTBYIOIIHX B pa3sBHTHH
MaCTHTHOTO Npouecca y 60JILHBIX KOPOB

OT JKMBOTHBIX C KIHHAYECKAMH IIOPAKCHUSIMH BBIMEHH, IIPUCYIUMHU
MacCTUTy U UMEIOIIUMH OoJiee MATHCOT THICSY COMATHYECKHX KIETOK B MOJIOKE,
oTOHpa 1o 10 mpo6 MOJIOKa OT KUBOTHBIX C BHIAMBIMH IIOPAXEHUSIMHA BHIMEHU
u 03 TakoBEIX (CyOKIMHMYecKas hpopma MacTHTa).

IIpoBOAMNY MEKPOCKOLUYECKHE MCCIEIOBAHUS MOCEBOB M3 MOJOKA Ha
CTaHlapTHbIe mHuTaTeNbHbIe cpenpl MIIA, MIIA ¢ kpoBsueiM arapom, MIIB,
Kurrapoun u Cobypa mociie MOSBIEHHS TIEPBBIX KOJOHHMIL. Oxpacky Ma3koB
npopogunu o I'pammy, Ilune-Humscony, PomanoBckomy-I'mM3a, u mocie
(HKCAMH MUKPOCKOIMPOBAIHN C HCIIONB30BAHUEM CBETOBOIO MHKpockorna Jlomo

(Puc.7,8).
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Puc. 7 ®uxcanusa Ma3koB 110 [ paMMmy ¥ poCcT KyJIbTyp

PaCCManI/IBaJII/I IIOJIY4YCHHBIC MAa3KH C IIOMOIIbIO HMMCPCHOHHOIO

MHUKPOCKOIIA.

Bricepanu HpO6BI MOJIOKa OT KOPOB Ha IIMUTATCIbHYIO CPEAY TPUIICHH-arap

Puc.8 Poct matoreHHo#i MUKpOGMIOPEL HA Cpefie C TPUIICHH-arapoM

B pesynbrare TPOBeNEHHBIX MCCIEJOBAaHWM YCTAaHOBIEHO, YTO Ha
IHATATENBHON cpefie BEIPOCIH KOJIOHMH TeMONUTHIECKHX CTPENTOKOKKOB (Puc.9),

xonouun E.coli, cradmmokokkoB u  Fusobacteriumnecrophorum.(puc.10).

Pucynok 9. PocT KOJIOHHN MeéMOJIMTHYECKUX CTPEIITOKOKKOB
24
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Pruc. 10 Mzobpaxenune Bo36ynurerneiiFusobacteriumnecrophorum

KynsrypansHo-Mopdoiorudeckue, OnonoruyecKre WCCIIeTOBaHHUS
BBIICNICHHBIX KyIbTYP MHKPOOPIaHM3MOB C IIPOBEICHHEM HX HAeHTH()HKAIUH,
IpY 3TOM HCIOJB30BaIM OOINENIPUHATEIE METOIUKH coriacHo «Ompenenurens
300MaTOT€HHBIX MUKpoopranusmMoB»(Cunopos M.A. u np.,1995r.). IIposomunu
OKpacKy Ma3KOB-OTIEeUaTKOB 1o [ pammy.

[Ipy  OpoBeNEHWHM  MHUKPOCKOIMUYECKHX  HCCIEIOBAHHN KyTBTYp
MHUKPOOPTaHU3MOB, BBIIECIEHHBIX U3 CPEMIbl TPUIICHH-arap, IOCie OKpalTUBaHus 110
I'pamMMy OBLIH IOATBEPIKICHEI JAHHBIE O BRICOKOW KOHTAMHUHALIMY BHIMCHH.

Ilpy w3y4eHuMH yAENBHOTO Beca IO OTHOIICHHIO K OOILIEMY KOJHYECTBY
BBIZICTICHHBIX ~ KYJBTYp BBINICYKa3aHHBIX Bo30yauTeNell Imocie MpOBeNcHMUs
KyJIbTypPaIbHBIX MCCIENOBAaHUN yCTaHOBIEHO, YTO B IIPo0ax MOJIOKa, OTOOPAaHHBIX
OT JXKMBOTHBIX C KIMHHYECKUMH U CYOKIMHUYECKUMH (OPMAMH MACTHTOB, HOJSI
E.coli, Fusobacterium necrophorum, Streptococus, Staphilococus cocrtaBmsita

29%, 31%, 15% u 41% COOTBETCTBEHHO.
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3.3. HapaboTka 3kcnepuMeHTAJbLHOr0 00pa3na cpeiacTBa AJsl JeYeHHus
MacCTHTOB Y KOPOB Ha OCHOBE HAHOYACTHI cepefpa M 3KCTpPaKTa KOpPHS
COJIOAKH

CoBMECTHO C HAy4YHBIMA COTPYIHHMKaMH HAay4YHO-IPOU3BOACTBEHHOIO
npemnpuatas OO0 "M9"(r.TonpsitTi) OBIT HapaOOTaH 3KCHEPEMEHTANIbHBIN
obpasell cpeicTBa IS JieYeHWS  MAacCTHUTOB Yy KOPOB Ha OCHOBE HAHOYACTHIL
cepebpa U 3KCTpaKTa KOPHS COJIOIKH, COCTOSIIETO U3 relIeBOM OCHOBBIA DKCTPAKTA
KOPHSI COJIOJIKH,paclipeieieHHBIX B 00BeME C HAHOPAa3MEPHBIMM YaCTUI[AMU
cepebpa B Konuenrtparmu 0,012 Mr/i, MOBEPXHOCTh KOTOPBIX CIELHATbHO ObLIa
MoaubuIupoBaHa sl obecrieueHns] BHICOKON 3(G(OEKTUBHOCTH NPU BBEIECHUH B

HOJOCTHBIE OPraHkl XXMUBOTHAIX, B TOM YHCIIE U IIAPEHXUMY BbIMEHH (pHc. 11).

Benropoackuii rocygapcTBEHHbIN
arpapaHblii YHuBepcuTeT

CpepacTBo ANsA IeYeHUA MacTUTOB Y KOPOB

MACTUT-HAHO

3KcnepemenTanbHbIA 06pasey Ne00?

BB0awTh BHYTPULMCTEPHANEHO No 10 cm3
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Pucynok 11. DkcrepuMeHTaNbHi 00pasel cpefcTBa I JIeUeH!s] MaCTUTOB

y KOpPOB Ha OCHOBE HaHOYACTHUL] cepedpa U SKCTpaKTa KOPHsI COJIOIKH

Yactunpl cepebpa ObUTA TONyIeHBl B MHCTUTYTE HEOPTaHHYECKOM XUMHH
(r.TompaTTH) METOIOM THUAPO30JIeH ¢ HOoOaBIeHHEM SKCTpaKTa KOPHS COJOIKH C
YICTIONIb30BaHUEM J1abopaTopHOro 000pyIOBaHMS HAyYHO-HCCIIEIOBATEIECKOTO
HHCTHUTYTA.

CHauana OBIIM IOJYYEHBI OKCTPAKTBl KOPHS CONIOJKH, KOTOpBIE B
nanbHeieM OBIIM 3aKIIOYEHHI B BOJHBIE PACTBOPHI CO CTAOMIIM3aTOPOM COJNH
cepebpa. IIpu 3TOM HCIIOIB30BalM B TEXHOJOIUHM KBEPLETUHBI C MOJSPHOCTBIO M
KOHIIEHTpAIlde# 10 13-10° MONB/TUTpP,IPE 3TOM OKHCJIEHHBIC  (OPMEI
KBEPIIETHHOB OBLIM CTaOWIM3MPOBAaHB HAHO-JacTHIaMu cepebpa. KonewHas
KOHI[EHTpaIys ~ cepebpa B  OKCTpakTax  KOPHA  CONOJKA  HareiaeBoH

ocHOBecocTaBmiia 12 Mmr/i.

3.4. Anpobanusi pa3paGoTaHHOro cpeacTBa AJIsl JIEYeHHS] MAaCTHTOB Y

KOpPOB H2 OCHOBE HAHOYAaCTHI cepe6pa H DKCTpPaKTa KOpHH COJIOAKH

OCHOBHBIM OTJIMYMEM pa3pabOTaHHOIOCPEACTBA IS JICUCHUI MAaCTUTOB Y
KOpOB Ha OCHOBE HAHOYACTHI[ cepebpa ¥ OKCTPaKTa KOPHsS COJOAKH OT yXKe
CYIIECTBYIOUAX  ONM3KUX  AQHANOTOB  SBIACTCA — HAIMYHE cepebpa B
KPUCTAIUIAYECKON (opMe Ha (QOHE IKCTPAKTOB KOPHS COJOIKH. DTH YaCTHUILBI
JOBOJBHO HEOOJBIIOr0 pa3Mepa MW THIPOCKONHWYHOCTH M OYCHb OBICTPO
IPOHMKAIOT B TIIyOOKHE CIIOM MAapeHXMMbI BEIMEHHU, HHTCHCHBHO IEPCABHUIAACH B
OYAary TOSBIISIOITNXCS BOCIIAJIMTENBHBIX YJaCTKOB M Pa3BUTHUS IIATOJIOTHYICCKOTO
mporecca, BO3LEHCIBYs He TONBKO Ha IIATOTCHHYIO MUKpodIOopy, HO H
criocobeTBysl  pereHepanmu  TkaHed. IIockombKy — Hamu OBLIM  WU3YYECHEI
61OJIOrMYecKye CBOMCTBA SKCTPAKTOB KOPHS COJIOIKY B OTHOIIEHHH PeQEPEHTHBIX

kynstyp B.coli, Staphylococus ® JpyrMx M YCTaHOBJICHBI HX BBICOKHE
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aHTHOaKTepHallbHble CBOWCTBA (4) maHHBIM KOMIOHEHT B cpenctBeMACTUT-
HAHO pgna neyenus MacTHTOB y KOpPOB Ha OCHOBE HAHOYACTHI] cepebpa,
OKa3pIBaJl Hanboee CyIIECTBEHHOE BO3IEHCTBHE HE TONBKO KaK OaKTepHLUIHASL
COCTaBJIAIONIas, HO M KaK pelnapaTUBHOE CPEICTBO. DJTO CBA3aHO C TEM, YTO
[IUALUPPUTOBEIE KHUCIOTHI U HMX INPOU3BOIHBEIC, (IaBOHOMIHEIE COEIUHEHUS U
BBICOKOMOJIEKYJIIPHBIE COCIUHEHMS (TIOJIMCAXapUIBl, ITEKTUHBI) KOPHS COIOIKA
001a1ar0T MUHEPATOKOPTHKOU THBIMH, MPOTHUBOBOCIIATUTEIHHBIMH,

aHTI/IMI/IKpO6HBIMI/I, IIPOTUBOOIIYXOJICBBIMH, aHTHOKCHUJAHTHBIMHA CBOMCTBaMH.

B pesynbrare npoBeneHHBIX mcmbITaHuil cpenctBaMACTUT-HAHO
IUIss JIEYEHHWs ~ MACTUTOB Y KOPOB Ha OCHOBE HAHOYACTHI[ cepebpa M KOpHS
COJIONKM HaMM OBUIM M3y4eHBl M3MEHEHHS COCTOSIHHS MAaCTHTHOIO IpoIecca y
KOPOB, IIOIBEPIaBIIAXCS JICUCHHUIO Pa3paOOTaHHBIM CPEACTBOM B CPaBHEHHH C
JKHBOTHBIMM, HE IIOJIY4YalOllMMK HUKAKOTO JIEYeHUS (YUCTBIA KOHTPOIb) H
IPYNIIOH, J>XUBOTHBIX KOTOpyIO Jieumnid mpemaparom Aprymuctua  OOO
«Hanobunotex» r.bapuayn. O6a mnpemnaparta BBOJWINA B TEUEHHE CEMH JHEHN B 103€

10,0-15,0 M.

Tabn. 3 JluHamMuKa BBI3IOPABIUBAEMOCTA KOPOB C CYOKIMHHYECKON

¢dopmoit MmacTuToB mocie npuMmenenus cpenactsa MACTUT-HAHO

Ho Ha 3 Ha 7
JIEYEHHs, n IeHb, n/% nesb, n/%
1 2 3 4
YHCTBIH KOHTPOJIb 10 10/0% 10/0%
KonTtponbHas(ApryMucTrH) 10 5/50% 7/70%
OmnbITHas rpynna 10 8/80% 9/90%
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Ta6n. 4 JIMHAMAKA BBHI3OPABIMBAEMOCTH KOPOB C KIMHMYECKOH (QOPMOH

MacTHTOB mocie npumenenus cpencrsa MACTUT-HAHO

o Ha 3 Ha 7
JIEUEeHH, N IeHs, n/% neHn, n/%
1 2 3 4
YucTeIi KOHTPOIb 10 10/0% 10/0%
KonTponsHas(ApryMHACTHH) 10 4/40% 6/60%
OmnpITHAS TPyNIa 10 5/50% 8/80%

VY CTaHOBJICHO, UTO IIPH JICUCHHUH XXKHBOTHBIX IIpernapaToM MACTUT-HAHO
B CpaBHEHHH ¢ APTYMHUCTHHOM Y )KUBOTHBIX C CYOKITHHUIECKOH CTaauen pa3BUTUA
MACTUTHOTO IIPOLIECCA Ha TPETUH JeHb JIEUSHHUsI BEI3OPOBEIO COOTBETCTBEHHO 8u
5 tomos, uto cocraBmmo 80% wu 50%. A yxke Ha CeABMOH NEHb JICUCHUS
BELI3JIOpOBENO 9 U 7 TOJI0B, YTO COCTaBUIIO 90% u 70% OONBLHBIX )KUBOTHBIX.

UYto xacaeTcs KIMHUYECKA OOJNBHBIX MACTHTOM JKHABOTHBIX, TO OTH
TOKa3aTeld Ha TPETUW [€Hb COCTaBUIHA 50% u 40% u 80% wu 60%
COOTBETCTBEHHO.

V %HWBOTHBIX KOHTPOJNBHBIX TPYII CAMOBBI3ZOPOBICHIE HE HACTYIIUIIO.

TakuM 00pa3oM, YCTAHOBICHBI JleueOHbIe CBOUCTBA CPE/ICTBA MACTUT-
HAHO, xoropsie konebnstcs B npezenax ot 80 1o 90% B cpaBHEHUH C aHAJIOTOM

(ApryMUCTHHOM), TIPEBOCXO/IS €TI0 TEPANIEBTHICCKHE CBOKCTBA Ha 10-20%.
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3AKJITOYEHHE

1. AHanu3 MaHHBIX3a00JI€BaEMOCTH KIMHUYECKUMHU (OpMamMu MacTUTOB B
OO0 «3enénas nonmHa» benropojackoit obacTu mokasai, 4To 3a nepuof ¢ 2018
mo 2019 roasl ATOT IMoOKaszarenab cocTaBua OoT 7% mo 12%, COOTBETCTBEHHO C
TIepBOM 10 TPETHIO JIAKTAIMHK. A YTO KacaeTcsl CyOKIMHUIECKHX (OPM MaCTHUTOB,
TO 3TOT IMOKA3aTelb MMeEN TEHJSHIIMIO POCTa B COOTBETCTBYIOLIME IIEPHOIBI OT
19% nmo 27% (ma 2-3%) mo BOCXOAMIIEN pacTyT B KaXIOHW M3 CIEHYIOIIMX

JIaKTaIni.

2. BruBnensl nedebnble cBoiictBa cpercrBa MACTUT-HAHO, xoropsie
xoneGsTes B Ipefenax ot 80 m1o 90% B cpaBHEHUH ¢ aHATOroM (ApPryMHCTHHOM),

IIPEBOCXO/IS €T0 TePaAIleBTUYECKHME CBOMCTBA Ha 10-20%.
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ABSTRACT .

Objective: The objective of this work was to carry out studies in the field of development of a hydroalcoholic extract from the liquorice root that has

a high level of antimicrobial activity.

Methods: For the antibacterial study of extracts, we have used the agar well diffusion method. In our research, we have utilized six test-strain
microorganisms: Escherichia coli ATCC 25922, Staphylococcus aureus ATCC 25923, Proteus vulgaris ATCC 4636, Pseudomonas aeruginosa ATCC 27853,
Candida albicans ATCC 885/653, and Bacillus subtilis ATCC 6633. Authors have applied vector theory for antimicrobial activity comparison of liquorice

root extracts.

Results: Phytochemical compo

sition and antimicrobial activity of hydroalcoholic extracts from the liquorice root with the use of different

concentrations of ethanol have been studied. The optimal range of ethanol concentration of 65+15% v/v has been found. The dependency between

the integral index of antimicrobial activity of the extract and concentration of glycyram and licuroside has been found. The minimal concentration
of glycyram and licuroside in the extract has been calculated for an exhibition of the target level of extract’s antimicrobial activity, which is 1.0 and

0.11% w/v, respectively.

Conclusion: It has been found that the concentration of licuroside has greater influence on the integral index of extract’s antimicrobial activity in
comparison with that one of glycyram. A highly effective technology for obtaining an extract with target phytochemical parameters has been suggested.

Keywaords: Liquorice root, Antimicrobial activity, Extracts, Glycyram, Licuroside, Correlation.
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INTRODUCTION

Development and practical application of antimicrobial drugs for local
wound treatment for infectious injuries of skin and mucous membrane
for human/animals is a rather urgent issue [1].

It is not uncommon that for successful treatment we need drugs with
several simultaneous pharmacological effects, which is impossible
at present state of science and technology relating to one agent
and, therefore, we need to add additional active agents with other
pharmacological effects into the drug formulation.

A good alternative to mono- or combination therapy for local treatment
of infectious injuries of skin and mucous membrane is to use plant
extracts that may be used for development of different drug dosage
forms (tablets, ointments, aerosols, solutions, sprays, etc.).

These drugs have polyfunctional properties as a result of different
constituents present in their composition that has different biological
effects. Many of them are accepted by the official medicine and
described in National Pharmacopoeias of different countries as plant
raw materials, tinctures, and extracts. However, these dosage forms still
have some unsolved problems.

Despite a long-time use of tinctures and extracts in many countries,
scientific grounding for choice of extractant type is still an unsolved
issue in medicine and pharmacy.

The liquorice root has along tradition of medicinal use for the treatment
of different types of diseases [2.3]. Biologically active substances
from the liquorice root exhibit the following effects: Antioxidant,
expectorative, anti-inflammatory, anti-allergic, healing, spasmolytic,
antiviral, antibacterial, and antiproliferative, etc,, {4-8]. The dominant
biologically active substances from Glycyrrhizae radix are g)ycyrrﬁizic
acid (triterpene saponosides), chalcones (licurosid), and flavonoids
(liquiritin, and liquiritigenin) [9-12]. Therefore, the development of
drugs from the liquorice root with antimicrobial activity for local used
is an actual task.

The aim of this work was to carry out complex studies in the field of
obtaining of a hydroalcoholic extract with antimicrobial activity from
liquorice root for local use both, in medical and veterinary practice.

METHODS

Plant material

For studies, we used Glycyrrhiza radices (liquorice roots) by
“Krasnogorskleksredstva” company, Krasnogorsk, the Russian
Federation, serial No 30417, best before 05/2018. For extraction, we
used plant raw material with p‘articie size of 0.1-0.5 mm.

Solvents and standards
As an extractant, we used water solutions of ethanol (22,41, 50,71,82,

 96%1% v/v). Ethanol was of pharmaceutical grade (Russia).
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Qualitative and quantitative analyses of biologically active compounds
were carried out with reference substances of licuroside and
monoammonium glycyrrhizinate (glycyram) (the State Pharmacopoeia
of Ukraine) and according to UV-spectra and retention times of these
compounds in the high performance liquid chromatography (HPLC)
profile.

Preparation of extracts

Extracts for analysis were obtained as follows: Transfer 4 g of the
grinded plant raw material (accurately weighed) into a flask, add
20.0 ml of the solvent (accurately weighed) and macerate for 24 h at
25+1°C.

Then, the extract was decanted and centrifuged at 3000 rpm for
30 min; it was used for antimicrobial activity studies and analyzed by a
reversed-phase HPLC.

HPLC analysis e

The chromatographic studies were carried out with a chromatograph
of Agilent 1200 infinity series by Agilent Technologies, the USA.
The chromatographic process was carried out under the following
conditions: Mobile phase (A): 1% water solution of formic acid,
second mobile phase (B): 96% v/v ethanol in linear gradient
elution regime; chromatographic column: Supelco ascentis express
C,, 100 mmx4.6 mm with particle size 2.7 um; mobile phase velocity:
0.5 ml/min; temperature of the chromatographic column: +35°C; and
sample volume: 1 pl [13].

Suitability and validation parameters of the chromatographic
method

The main parameters of the validation method of analysis and
suitability of HPLC system for determination of licuroside and glycyram
are presented in Table 1.

Method of dry residue determination

Dry residue in the extract was determined by a gravimetric method
in accordance with general pharmacopeia monograph extracts
GPhA.1.4.1.0021.15 of the Russian State Pharmacopoeia [15].

Antimicrobial assay

For antimicrobial activity study, we used an agar well diffusion method.
For the study, we used six test-strain microorganisms: Escherichia coli
ATCC 25922, Staphylococcus aureus ATCC 25923, Proteus vulgaris ATCC
4636, Pseudomonas aeruginosa ATCC 27853, Candida albicans ATCC
885/653, and Bacillus subtilis ATCC 6633.

The microbial burden was 107 CFU/ml for upper-layer of the medium.
The volume of test extracts was 0.275%0.025 ml. The diameter of
wells was 10 mm, and the total width of agar layers was 4.0£0.5 mm.
Mueller-Hinton agar was used for bacteria. Sabouraud agar was used
for C albicans. Determination of the antimicrobial activity of extracts
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water solution of chlorhexidine gluconate and 0.5% w/v glycyram
solution in ethanol 70% v/v were used as positive controls, and ethanol
solutions were used as negative controls.

Theory

For ease of use and functional description of the antimicrobial activity
of extracts from any physical or chemical parameters, we used
vector theory, which makes it possible to describe values of extract’s
antimicrobial agtivity using several test-strains as one integral vector
in n-dimension space. This vector is characterized by the length that
describes the “strength” of extract’s antimicrobial activity, 4; with a
slope angle that describes the “spectrum” of extract’s action in test-
strains of the microorganisms studied, r* with a distance between the
end point of vectors (extract and a standard drug) that describes the
“degree of similarity” of extract’s antimicrobial properties and standard
antimicrobial drug, A,

Calculation of the integral index of extract’s antimicrobial activity, 4,
was carried out by the following formula:

(&Y}

where 4 is an integral index of antimicrobial activity for the extract; it
is a gradational and dimensionless value in case of growth inhibition
zone diameter use, efficiency index range: 1.0-1.5, the extract has weak
antimicrobial activity; 1.5-2.5, the extract has medium antimicrobial
activity; <2.5, the extract has strong antimicrobial activity. We
calculated these values by putting respective limits of growth inhibition
zone diameter (10, 15, and 25 mm) into formula (1); a,., a, are relative
normalized weight importance coefficients of strainis, species, and
types of microorganisms in the diseases against which we used the
extract. It is the proportion of people affected by this microorganism.
The coefficient range is from 0 to 1. In our calculations, it is taken as
1; D, D, are mean values of growth inhibition zone diameters of test
microorganisms, in mm. For example, D, is the mean value of growth
inhibition zone diameter of C. albicans ATCC 885/653, and D, is the
mean value of growth inhibition zone diameter of B. subtilis ATCC
6633; 8, 8, are errors of growth inhibition zone diameters of test
microorganisms, in mm; 25 is normalized value, which makes Yit
possible to transform values of growth inhibition zone diameters of
test microorganisms to dimensionless values of the integral index of
antimicrobial activity (4) of the extracts.

The correlation coefficient (cosy = r) between vectors and distance
between the end point of vectors (4,,) was calculated by the following
formulas:
oy S DE D8]
St 72
JEra® DX J* \[=[af -DF ]

was carried out on two layers of solid medium in Petri dishes. 0.05% 0
Table 1: Main parameters of the validation method of analysis and suitability of HPLC system for determination of licuroside and
glycyram

Parameter Pharmacopeia limitation [14] Compound

Licuroside Glycyram
Retention time (t,), min - 21703 35.3+0.3 and 35.920.3
Asymmetry coefficient {T) <2.0 0.8 0.68 and 0.72
Separation coefficient (R)) 215 231 1.65 and 1.50
Theoretical plates number (N) 21000 169,803 699,649 and 888,042
RSD of peak’s area, % <2.0 1.7 . 19and 1.9
LOD, g/ml - 2.0-10°% 8.9-10°°
L0Q, g/mi - 6.1-10°° 2.7-10*
Determination coefficient, r? =0.99 0.9999 0.9997

Calibration linear equation, C {g/ml)=f (S (mAU's) -

C=(2.29%0.04)-10°7-S C=(1.77£0.06)-10"-S

HPLC: High performance liquid chromatography
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_psy ¥ e
Ay = F(—D;TD’—)] ++(_(D2_5£__)}

3

where a/,.. ¥ arerelative normalized weight importance coefficients of
test-strains for the test extract - Xand "standard” - St. Inour calculations,
it is taken as 1; D .. D are mean values of growth inhibition zone
diameters of test microorganisms, for the test extract - X and for
“standard” - St, iIn mm.

In our research, we used a virtual vector as “standard” with some
conventional coordinates for all test-strain, for example, D#=25.0 mm
{for growth inhibition zone diameters of test microorganisms). This
value was chosen because it is a breakpoint between such categories of
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As it can be seen from the data of Table 2, maximum concentration of
licuroside is observed in the extract based on ethanol 71% v/v, and for
glycyram, in the extract based on ethanol 41% v/v, moreover, in the
extract based on ethanol 96% v/v, its concentration was 173-fold less

" than in the extract based on ethanol 41 % v/v. These data agree with

our previous studies [13].

In the second series of experiments, studies of the antimicrobial activity
of extracts by ip vitro agar diffusion methods, the variant of “wells,” has
been carried out. The results of the antimicrobial activity of extracts
and reference drugs are presented in Table 3.

As it can be seen from Table 3, all extracts demonstrate the high level
of antimicrobial activity, but its maximum value was detected for the
extract with ethanol 71 % v/v. Antimicrobial activity of this extract is
almost similar to 0.05% chlorhexidine gluconate solution.

microorganism sensitivity to antimicrobials as intermediate and sensitive.

. For the possibility of comparison of the integral parameter of drugs’
antimicrobial activity between each other, we used vector algebra
theory. In this connection, the results related to calculations of some
important parameters using formulas (1)-(3) are presented in Table 4.

Regression analysis
For the construction of the regressien model of dependency of the
integral index of extract's antimicrobial activity from the glycyram and
: licuroide concentration, we used table curve 3D v4.0 program.

As it can be seen from Table 4, the integral index of antimicrobial activity
RESULTS AND DISCUSSION of the extract based on ethanol 71 % v/v A=2.08 has the equal value
to the reference drug chlorhexidine gluconate A=2.07, but its vector is
closely adjacent to the virtual drug in terms of parameter A, =0.44 then
the vector of the reference drug A, =0.51. This can be explained by the
fact that extract's antimicrobial activity has less variation among the

In the first series of experiments, phytochemical studies of extracts by
| HPLC and gravimetric methods have been carried out. The results of
— the quantitative analysis of licuroside, glycyram, and dry residue are
presented in Table 2.

Table 2: Concentration of licuroside, glycyram, and dry residue in the extracts obtained from ethanol-water solutions with different
concentrations

Compound {}, nm) Retention time, min* Compound concentration, % w/v

Ethanol, % v/v
22 41 50 71 82 96
1. Licuroside concentration, 21.7+0.3 0.098+0.003 0.108+0.003 0.133+0.004 0.170+0.005 0.149+0.005 0.067:0.002
: % w/v (360.4 nm) i
2. Glycyram concentration, 35.3+0.3 and 35.920.3 1.46:0.04 1.53+0.05 1.55£0.08 1.45+0.04 1.02+0.03 0.0088:.‘.0.0?03
% w/v (258.4 nm)
3. Dry residue, % w/v - 6.6+0.2 6.4+0.2 6.2+0.2 6.1£0.2 4.0:£0.2 1.62%0.08

=3 and significance level p=0.95. SEM; Standard error of the mean

\

* The mean value and its confidence interval (meanzSEM) are calculated with repeat counts n:

Table 3: Antimicrobial activity of extracts from liquorice roots

No. Test-strain microorganism Growth inhibition zone diameters of test microorganisms, in mm*

- Ethanel concentration, % v/v ch”
22 41 71 96 Gl
20.7+1.4

Nc**t

20314 20.0£14 24314 243+14 Growth

63 Staphylococcus aureus ATCC 25923

y 16.0+1.4

20.3+1.4 22.3+14 18.7+1.4 20.7+1.4 Growth

14714

17.0+14
14.0+1.4

16314
13.7+£14

227114
16714

243+14

2. Escherichia coli ATCC 25922 21.0+1.4

18.3+1.4 19.0+1.4 20.3£1.4 20.3+1.4 Growth

Pseudomonas aeruginosa ATCC 27853

4. Proteus vulgaris ATCC 4636 16.7x1.4 17.7£1.4 19.7+1.4 ~#18.0:1.4 Growth

5. Bacillus subtilis ATCC 6633 22.7+1.4 23.3x1.4 22.7x1.4 22314 Growth

6. Candida albicans ATCC 885/653 14.7+1.4 16.7+£1.4 19.31x14 19.3t1.4 Growth

- 133+14

*Repeat counts n=3, significance Jevel p=0.95; *+Ch is 0.05% w/v chiorhexidine gluconate in water solution and Gl is 0.5% w/v glycyram solution in ethanol 71% v/v;

wxx( is negative control are ethanol solutions from 22 to 96% v/v

.
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test strains of microorganisms than the reference drug. From the data
in Table 4, we can also see that the square correlation coefficient (%) for
all tested extracts and reference drugs have a high value of r’=0.99, this
value demonstrates that extracts and drugs inhibit the growth of all test
strains of microorganisms.

At the next stage of our study, we carried out analysis of data and chose
the type of correlation model for dependency between the integral
index of extract’s antimicrobial activity and concentration of glycyram
and licuroside. This stage was carried out with the use of table curve
3D v4.0 program.

From mathematical equations proposed by the program, we chose
only one equation that in our opinion was the most adequate for
an explanation of the dependency of the integral index of extract’s
antimicrobial activity and concentration of dominant components in
the extract (glycyram and licuroside).

The equation found is presented below:
A=a+bInC +d InC, 4)

Where A is an integral index of extract’s antimicrobial activity; a is a
constant that equals 4.220.2; b is a constant that equals - (minus)
0.04120.004; C, is glycyram concentration, g/ml; d is a constant that
equals 0.3620.03; C, is licuroside concentration, g/ml.

Determination coefficient of this equation is r*=0.99; moreover, all
constants in the equation are significant and have the confidence
interval of variation, not more than 10%.

Asian Phami Clin Res, Vol 12, Issue 1, 2019, 403-407

Analysis of Equation (4) demonstrates that the coefficient at logarithm
of licuroside concentration is greater than the coefficientat logarithm of
glycyram concentration {0.36> 0.041), which indicates to the dominant
influence of licuroside concentration in the extract on the integral index
of antimicrobial activity.

Moreover, the minus sign at the coefficient related to logarithm of
glycyram concentration indicates to the fact that higher concentration
of this substance in the extract leads to decrease of the integral index
of antimicrobial activity that is an unexpected fact because as it can
be seen from the data of Tables 3 and 4, this compound possesses
antimicrobial activity.

Then, using the regression equation obtained and addition data on
phytochemical composition of extracts obtained with other ethanol
concentrations (Table 2), we found the minimal values of glycyram and
licuroside concentration, 1.0% w/v and 0.11% w/v, respectively, for
exhibition of the integral index of extracts of antimicrobial activity with
a target level of A=2.00+0.06.

Thus, for development of production technology for obtaining
a hydroalcoholic extract from the liquorice root with maximum
antimicrobial activity level, we should use ethanol with concentration
65+15% v/v. Therein, for standardization of the extract, we should take
into account concentrations of both licuroside and glycyram.

At the final stage of our work, we carried out technological studies on
obtaining of the extract with target concentration values of glycyram
and licuroside by the filtration method of extraction.

Table 4: Integral antimicrobial parameters of extracts from liquorice roots

No. Parameter* Ethanol concentration, % v/V Ch** GI**
22 41 71 92
1. Integral index of antimicrobial activity of extract, A#64 1.88+0.06 1.92+0.06  2.08+0.06 1.95+0.06 2.07+0.06  1.45x0.06
2 Square correlation coefficient, r 0.98 0.99 0.99 0.99 0.98 0.99
3 Distance from optimal zone, A, 0.65 0.58 0.44 0.52 0.51 1.01
#Geatistical calculations are carried out with repeat counts n=3 and significance level p=0.95; *xCh is 0.05% w/v chlorhexidine gluconate in water solution and Glis 0.5% 1

w/v glycyram solution in ethano} 71% v/v

0,030 —— — 0,0020
I - 0,0018
£ 0,025 [ 0,0016
g 1 = g
3 0,004 &
E 00204 { g
8 -0,0012 g
g 1 i g
g 00154 - 0,0010 g
g2 ] -0,0008 8
o !
0,010+ 7 10,0006 g
i  0,0004
0,005 —r—rr—r—rr 7 1 o 2 1 1
40 60 80 100 120 140 160 180 200 220 240 °
Time, min

Fig. 1: Diagram of dependency between the concentrati

on of biologically active substances and the time
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Fig. 1 presents a diagram of dependency between the concentration
of biologically active substances and the time of extract drainage at
1:1 ratio of volume extract/weight of plant raw material.

As it can be seen from the data in Fig. 1, critical concentrations of
glycyram (0.018 g/ml) and licuroside (0.0012 g/ml) in the extract are
observed at the third drainage volume. Thus, from the technological
poiut of view, it is more reasonable to obtain the extract with the
composition determined at 25°C, plant raw material/extract ratio 1:3
{w/v), and extraction time 100 min.

In accordance with the mathematical model, the integral index of
extract’s antimicrobial activity for these concentrations of licurosid
and glycyram should be equal to A=1.97, which is within the suggested

range.

These results form the background for the development of a rational
technology for obtaining the extract from the liquorice root with
maximum antimicrobial activity, as well as for analytical control of its
quality.

-

CONCLUSION

Phytochemical and microbiological analyses of extracts from the
liguorice root obtained with the use of different concentrations of
cthanol have been carried out. Regression analysis of experimental data
has been performed. An empirical dependency between the integral
index of extract’s antimicrobial activity and glycyram and licuroside
concentrations has been found. Minimal licuroside and glycyram
concentrations in the extract for an exhibition of its target level of
antimicrobial activity have been calculated. Using a filtration method of
estraction, we obtained the extract that satisfies minimal phytochemical
requirements related to glycyram and licuroside content.
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Abstract—The root cause of premature culling of animals
from the herd as a result of diseases and injuries is a lesion of
distal portions of limbs of an infectious etiology, which include
Mortellaro’s disease. Mortellaro's disease affects up to 60
percent of the cattle in Russia. ’

BelNano was developed, consisting of liposomal fractions
and nanoparticles of silver and copper distributed in its volume.
The surface of the nanoparticles has been specially modified to
provide high efficiency on the skin and keratinized tissues.

Pathogens that were found in impression smear and
Fusobacterium necrophorum, Treponema, Borellia grown on
putrient media, which were sensitive to the active components
of the BeINANO, ensuring their inactivation by action-on the-cell
wall were revealed in the studied animals with Motellaro's
disease. In experiments on the study of effectiveness of the
BeINANO for the prevention and treatment of skin and skin
coverings of the distal portion of limbs in Mortellaro’s ﬁisease,
89 percent therapeutic efficacy was established, providing not
enly a high bactericidal and bacteriostatic effect on infectious
agents, but also high regenerative properties of the drug,
expressed in epithelization and the appearance of granulation
tissue.

lesions, Mortellaro’s disease, Cu
drug for the treatment of

Keywords—skin and skin
and Ag nanoparticles, lameness,
interdigital cleft, cattle

1. INTRODUCTION

Under the conditions of production intensification of
dairy farms, the percentage of injuries of the distal portions
of limbs increases sharply, which contributes to the
emergence of infectious diseases as a result of the appearance
of the portal of entry for infection [1]. :

With modern technologies for keeping dairy cows, this is
facilitated by highly concentrated feeding, leading to
acidosis, and as a result to an increase in the permeability of
the skin, laminitis, a decrease in the overall resistance of the
animal organism, which entails the emergence of various
diseases, among which the leading place takes Mortellaro’s
disease, the primary sign of which is lameness[2].

Initially, the behavioral characteristics of animals and the
manifestation level of lameness of varying degrees, as well as
the affection of the distal portion of limbs in Mortellaro's
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disease were studied by Shpreher D. et al.(1997) and Dopfer

D. et al. (1997) [3].

Shpreher D. classification (1997) is based on indicators of
back bending and position of limbs and allows us to assess
the severity of the disease [4].

At the same time, the author evaluated the state (walking
score 1) in animals (walking score 1) - the norm - in the
absence of a back bending and position of limbs ina standing
position and when walking, the steps in these animals are
long and sure. In case of mild lameness (walking score 2) in
a standing position the cow has a straight back, but when
walking there is a slight bend, the gait is slightly impaired. In
case of moderate lameness (walking score 3) both in a
standing position and when moving the cow appears 10 have
a back bending. The animal makes short, faltering steps with
one or more limbs; a descent limb opposite to the sick may
be observed. Lameness (score 4) is described when an animal ‘
tries not to step on a sick limb, but occasionally makes a step
with it, a back bending is always present. The descensus of
the ungulate processes of the Jimb, opposite to the sick, is
pronounced. Acute lameness (walking score 5) is determined
in animals with a pronounced back bending and complete
absence of support on the sick limb when walking and in a
standing position.

Dopfer D. classification divides the disease into 4
different stages (M1 — M4) [5]. This classification describes
the degree of manifestation of the disease. M1 — small
changes with a red or white-red surface, exudation is
possible. The epithelium may be retained or damaged. M2 —
nclassic ulceration", red or white-red lesions with a diameter
of more than 1 cm. On the surface of the lesion, granulation
or proliferative tissue (in large numbers or filamentously) is
observed. M3 — healing lesions with a black squarrous
surface. M4 — skin changes causing a suspicion of IDD
(infectious digital dermatitis), as well as a proliferative form.
Later, DopferD. adds another stage of IDD — M4.1, which is
characterized by the development of a new lesion of M1 in
the chronic process of M4. The stages of the disease do not
remain unchanged over timé. There is a constant transition
from stage to stage under the influence of various external
factors. The most frequent transition is observed between the
stages M2 — M4; there are also less logical transitions: M3 -
MO, MO - M2 and MO - M3. Different stages of IDD on
different limbs may also be observed.
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Also, Manske et al. (2002) and Kozii V. (2005) have been
worked on the classification of lesions in Mortellaro's disease
[6, 7]. This infectious disease accompanied by lesionof the
skin and skin covering of the distal portions of limbs is
widespread in many countries of Europe and Russia and is
may affect a large number of highly productive dairy cattle
(Cheli R. E, Mortellaro C., 1974).

When defining Mortellaro’s disease, it should be noted
that this infectious disease is highly contagious, causing focal
lesions on one or both hind limbs in cattle, which are
extremely painful, causing lameness in animal, resulting in
reduced milk yield and reproductive ability. In most cases,
lesions are localized on the arch of the interdigital cleft at the
ievel of the heel of the hooves, as well as on the inner surface
of the interdigital cleft [8]. :

Lesions are ulcerative-necrotic ~surfaces, with exudate
discharge, having a concave appearance, red in color, smooth,
sometimes fine-grained, resembling the appearance of
gtrawberries. In most cases, OVErgrown wool is observed
around the damaged area, often glued with exudate. The
diameter of the affected areas varies from 2 few millimeters
to 10 cm [9].

According to most researchers, spirochetes of the genus
Treponema Spp. [10-12], Borrelia spp. [13], as well as
Fusobacterium necrophorum play a leading role in the
etiology of the disease [14-16].

In addition to the above mentioned microorganisms,
staphylococei, streptococci and  some conditionally
pathogenic microorganisms  Were isolated by most
researchers [1]. '

Technological, economic and environmental factors play
a significant role in the spreading and course of Mortellaro's
disease [17-19].

Mortellaro's disease is a factorial infectious disease, the
development and course of which depends on the feeding,
management and immune status of the animal, which
determines the susceptibility of animals to this disease and
the nature of the course of the infectious process [20-22].

Various methods and agents are used to treat Mortellaro’s
disease, including antibiotic therapy both parenterally and
topically with localization of the effect on the skin, using
serosols and sprays, as well as antiseptic agents —
disinfecting hoof baths using antibiotics, solutions of copper
sulfate, formalin, etc. [23,24].

Currently, in dairy cattle breeding of most of the highly
developed countries there is no definite opinion on the
existence of a commonly accepted methodology and a single
agent for the prevention and treatment of Mortellaro's
disease, as data on the effectiveness of drugs used by
pharmaceutical companies both in Europe and the USA

(Solka, hoof skin) are varying [25].

Thus, there is a need to develop a domestic therapeutic
and prophylactic agent that can be used to control
Mortellaro's disease.

At the same time, with the development of
nanotechnology and the use of nanomaterials, a large number
of publications appear confirming . the high therapeutic

Advances in Biological Sciences Research, volume 7

efficacy of metals in the nanocrystalline state (Jose Ruben
Morones et al. 2005) [26].

All of the above, as well as the previously developed
direction for the design of agents to control Mortellaro’s
disease, prompted us to develop and test a new innovative
highly effective therapeutic and prophylactic agent based on
copper (Cu) and silver (Ag) nanoparticles embedded in
liposome fractioss for treatment and prevention of cows with
lesions, of skin and skin coverings of the distal portions of
limbs developing in Mortellaro's disease.

II. EXPERIMENTAL

The study of the clinical manifestations of lesions of the
skin and skin coverings of the distal portions of limbs in
Mortellaro’s disease was carried out directly in settings of a
dysfunctional farming for diseases of the distal portions of
limbs of cattle. A clinical assessment of the intensity of
lesions in Mortellaro’s disease was performed according to

the classification proposed by Dopfer D et al.,(1997)[31.

We have studied the antigenic composition of pathogens
at the sites of ulcerative lesions of the interdigital cleft and
coronet, causing the development of Mortellaro’s disease,
taking samples of punctate and conducting bacteriological
studies.

Stabilized silver and copper nanoparticles were used in
combination with liposomal fractions to prepare antiseptic
and wound healing agent BeINANO in the settings of M9,
LLC (Tolyatti), which can have a high therapeutic effect in
treating cows with lesions of the distal portions of limbs
inherent in Mortellaro’s disease, manifested by lesions of the
skin and skin coverings of the distal portions of limbs.

An experimental sample of the BelNano was prepared,
consisting of a liposome fraction and silver and copper
nanoparticles ‘distributed in its volume. Silver and copper
particles were obtained by one of the sol-gel methods, namely
the hydrosol method, using universal laboratory equipment.
The method consists in preparing an aqueous solution of a
reducing agent in an aqueous solution of a stabilizer and
introducing a metal salt into the solution of a reducing agent.

Quercetin with a concentration of 1-102 to 14107
mol/liter in its deprotonated form with a molar ratio of
quercetin to ammonia in the range of 1:3-1:10 was used as a
reducing agent, while the oxidized form of quercetin acts as
a nanoparticle stabilizer.

The concentrations of the additional stabilizing substance
varied from 1-10% to 5-10% mol/liter; silver and copper
nitrates were used as metal salts. The concentration of
nanoparticles in the resulting solution ranged from 500 ppm
to 2500 ppm.

Following stabilization of the nanoparticles, their surface
was specially modified to ensure high efficiency on the skin
and keratinized tissues. The final concentration of silver and
copper metals in liposome fractions was 15 mg/L.

New approaches to active substances with high
bactericidal properties in low concentrations and deep
penetration not only into the surface layers of epithelial
tissue, but also into the subcutaneous tissue were used to
develop a drug for the treatment and prevention of diseases
of the distal portions of limbs.
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This is due to the fact that the silver and copper
nanoparticles included in the drug have a special molecular
coating — liposomal fractions, which have adsorbing
properties and rapid penetration into the deep layers of the
epidermis and subcutaneous tissue, which can remain for a
iong time in the tissues and provide a long-term prolonged.
therapeutic effect.! :

A new dosage form of an antiseptic wound healing drug
for external use in diseases of the distal portions of limbs
{(Mortellaro's disease) has been developed, which has not
previously been used in veterinary medicine, based on
aznotechnology. Copper and silver nanoparticles were
embedded in the liposome fractions of the finished dosage
form.

To isolate pathogens from sick animals with Mortellar®’s
disease, punctate was taken from the skin and skin coverings
of the interdigital cleft and microscopic studies of impression
smears were carried out with further plating of homogenates
on BSK-II, MIB (meat infusion broth), MIA (meat infusion
agar) culture media.

Cultural-morphological, biological studies of isolated
cultures of microorganisms were carried out. The resulting
cultures were applied to a glass slide and stained according to
Romanovsky-Giemsa and Gram methods.

obtained using a

Silver and copper nanoparticles were
followed by the

chemical reactor (M-9, LLC, Samara),
preparation of a liposomal oil form.
Solutions of various concentrations with silver and copper
nanoparticles were used to conduct studies. The total
concentration of metals was 15.0 mg/kg.
Experimental and control groups of animals with Mortellaro's
disease were formed (Table I).

As a pure control, 20 animals were taken in which lesions
of the interdigital cleft characteristic of Mortellaro's disease

Advances in Biological Sciences Research, volume 7

were found, for which no treatment was used after hygienic
treatment of the hooves.

Animals of control group 1 in the amount of 20 animals,
also having lesions of skin and skin coverings of the
interdigital cleft and coronet, characteristic of Mortellaro's
disease, were run through hoofed baths containing 10%
copper sulfate, with a frequency of 2 times a day throughout
the study period.

For experimental group of cows No. 1 (n = 40), with M1
lesions according to the classification of DépferD.e (1997)
[3], a sample of the drug with a concentration of 15 mg/L of
silver and copper metals in the gel was applied once after
clearing and hygienic treatment of the hooves.

On the affected areas of the skin and skin coverings of the
lactating cows of experimental group No. 2 (n=29) - with M2
lesions, the experimental sample of the BelNano was applied
twice with an interval of 3 days.

The drug was also applied twice to animals of
experimental group No. 3 (n= 59) with M3 lesions.

On cows of experimental group No. 4 (n = 21) with M4
Jesions, the BelNano sample was used once after orthopedic
clearing and hygienic treatment of hooves.

For cows of all experimental groups, a standard gauze
bandage with preliminary application of parchment paper to
the gel surface was used to fix the used drug.

Following 3rd and 7th days, the affected areas of the skin
and skin coverings were examined and the therapeutic
effectiveness of the BelNano was evaluated according to the
degree of healing.

[II. RESULTS AND DISCUSSION

Dimensionality of silver and copper nanoparticles, which ‘
were in the finished solution with liposome fractions, ranged
from 12 to 30 nm (Fig. 1,2).

TABLE L. METHODS OF FORMING EXPERIMENTAL GROUPS OF ANIMALS FOR RESEARCH"

Number of animal units (n/ level of
prevalence according to

Group of animals
DopferD.e.)

Clearing the hooves

-

Single use of the NanoBelwas used twice

NanoBel

Pure control 20/ M1 - 7, M2 - 6, M3-4, M4-3 + -
Control 1 20 /M1 - 14, M2-4, M3-2, M4 - 0 + - baths of a 10% aqueous solution of copper sulfate
Experimental No.1 40 + + -
Experimental No.2 29 + + +
Experimental No.3 59 + Lt

% Experimental No.4 21 + ¥ =

® Experimental group No. 1 - animals with lesions M1, experimental group No. 2 - M2, experimental

b group No. 3 - M3, experimental group No. 4 - M4, according to the classification of DopferD.e (1997)

1 The work was performed oa the basis of the Department of Infectious and Invasive Pathology, the
Laboratory of Infectious and Invasive Pathologies and Approbation of Veterinary Drug Products of
Belgorod State Agricultural University named after V.Ya. Gorin and M9, LLC (Tolyatti). Scientific

and production experiments were carried out on the basis of livestock farming Butovo-Agro, LLC of

Yakovlevsky district of Belgorod region.




Fig. 1. The sizes of Ag nanoparticles obtained by the method of
hydrosols, according to the results of TEM (transmission electron

microscopy). .
“

The main difference between the developed drug and
existing analogues is the presence of metals in crystalline
form, included in the liposomal substance. These extremely
small crystals penetrate effectively into the deep layers of the
skin and subcutaneous tissue, acting in the focus of
inflammation and effectively inactivating conditionally
pathogenic and pathogenic microorganisms, including
infection pathogens.

The effectiveness of the experimental sample of the Bel-
NANO was studied in Butovo-Agro, LLC of Yakovlevsky
District, Belgorod Region, on caitle imported from the
Netherlands. '

As a result of microscopic studies of impression smears
obtained from the affected areas of the interdigital cleft of
cows with Mortellar's disease, it was found that in most
samples stained according to Gram and Romanovsky -
Giemsa, rods of different thickness and length were observed
in the field of view in the form of thin long threads
corresponding to those of Fusobacterium necrophorum (Fig.
3), also the spiral-shaped forms of Treponema spp., stained in
a pale pink color (Fig. 4), and twisted spiral-shaped threads of
Borrelia spp. of purple color.

On the MIB medium, the culture of Fusobacterium
necrophorum showed visible growth after 24-48 hours,
causing intense turbidity of the lower layerfirstly, and of the
entire mediumlater. Very weak gas formation was noted
during the first hours of the observed growth. After 5-8 days,

Fig. 3. Appearance of Fusobacterium necrophorum in an impression
smear under a light microscope.
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Fig. 2. The sizes of Cu nanoparticles obtained by the method of
hydrosols, according to the results of TEM (transmission electron
MiCroscopy).

broth bleaching was observed with the appearance of powdery
cloud-like sediments.

When homogenate obtained from the punctate of the
interdigital cleft was plated on BSK-II medium, a change in
the color of the medium to yellow and its turbidity was
observed for 12 days, which indicated bacterial contamination
of Borellia spp., the culture formed aggregates in the form of
loose white lumps at the bottom of the tube, which over time
were evenly distributed in the medium. (Fig. 5).

During the conduct of microscopic studies of cultures of
microorganisms isolated from BSK-II, MIB and MIA media,
after staining according to Gram and Romanovsky-Giemsa,
the presence of Mortellaro’s disease pathogens was
established: Fusobacteria necrophorum, Treponema spp.,
Borrelia spp.

During the experiments, the investigations were conducted
to study the overall incidence of Mortellaro’s disease
throughout the herd of lactating cows before the 3rd lactation.
The incidence of animals with Mortellaro's disease in cows of
1st lactation was 3%, in cows of 2nd lactation — 10%, and in
cows of 3rd lactation — 39%. (Table II)

Treponema spp. platings were cultured under anaerobic
conditions for 7 days. After 72 hours, an irregularly shaped
region of 3-4 mm developed in the test tube, in the center of
which small transparent colonies or a delicate film with traces
of erosion were rarely found on the MIA surface (Fig. 6)

Fig. 4. Appearance of Treponema spp. In an impression smear under
a light microscope.
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Fig. 5 Appearance of the growth of Borrelia spp. on the MIB medium.

Fig. 6 Appearance of the growth of Treponema Spp. on the MIB
medium.

TABLEIL THE DYNAMICS OF THE INCIDENCE OF CATTLE WITH
MORTELLARO'S DISEASE IN BUTOVO-AGRO, LLC
Livestock (n) Reported lesions of the distal portions of limbs
of cows characteristic of Mortellaro’s disease

Total MD
Lactation 1 2504 75/3%
Lactation 2 694 . 70/10%
Lactation 3 722 282/39%
Grand total 3920 427/11%

Analyzing the data from the table, we can conclude that,
with the imported livestock, the sources of the causative
agents of Mortellaro's disease were brought into the farm, and
with intensive exploitation in 2018, 427 animal units (11%)
were detected with lesions of the distal portions of limbs,
manifesting by lesions of hooves, of which 75 animal units
(3%) - cows of the 1st lactation, 70 animals (10%) - of the 2nd
lactation and 282 animal units (39%) - of the 3rd lactation.

Bybacteriological studies of impression smears of taken
punctates prior 10 treatment during the conduct. of
microscopical investigation was revealed the presence of
pathogens Fusobacteria necrophorum (Fig. 3), Borrelia spp
(Fig. 5), Tpeponema Spp. (Fig. 4) from all animals of the
control and experimental groups (Fig. 7).
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Fig. 7. Dynamics of changes in the specific gravity of the pathogens
of Mortellaro’s disease

When studying the specific gravity in relation to the total
number of isolated cultures of the above pathogens after
conducting cultural studies, it was found that in the punctates
taken from animals of pure control, the proportion of
Fusobacteria necrophorum was 31.8%, Borrelia spp. - 43.1%
and Tpeponema spp. - 66.7%. '

In punctates taken from animals of control group No. 1,
these indicators amounted to Fusobacteria necrophorum
34.2%, Borrelia spp. - 44.8% and Tpeponema Spp. - 61.3%.

In animals of the first experimental group, the pathogens
were identified in the following amounts in punctates from the
interdigital cleft: Fusobacteria necrophorum 29,3 %, Borrelia
spp. - 50.3% and Tpeponema spp. - 71.5%.

The specific gravity of pathogens in 29 punctate samples
of damaged skin and the skin coverings of the interdigital cleft
of sick animals of experimental group No. 2 amounted to:
Fusobacteria necrophorum 53,5 %, Borrelia spp. - 67.6% and
Tpeponema spp. - 83.9%. : \

In punctates taken from cows of experimental group No.
3, the number of pathogens was determined: Fusobacteria
necrophorum in 56,2% of samples, Borrelia spp. - 69.1%,
Tpeponema spp. 91.8%.

From animals of the 4th experimental group, pathogens
were isolated in the following amounts: Fusobacteria
necrophorum 46,3 %, Borrelia spp. - 31.8% and Tpeponema
spp. - 56.8%.

On average, in all groups, the isolation rate of Fusobacteria
necrophorum was 41.8 = 14.4; Borrelia spp. - 51.1 + 19.3;
Treponema spp. - 72+ 19.8.

After carrying out therapeutic measures, punctate samples
were taken from the healing surfaces of the skin with further
plating on previously used nutrient media. It was found that in
all samples taken from animals of the pure control group, the
specific gravity of miicroorganisms in relation to the
previously obtained was: Fusobacteria necrophorum 42%,
Borrelia spp. - 51.1% and Tpeponema Spp. - 68.8%.

In punctates taken from animals of the control group No.
1, these indicators amounted to Fusobacteria necrophorum 7.2
%, Borrelia spp. - 4.8% and Tpeponema Spp- - 5.3%.

In punctatestakenfrom animals of the first and second
experimental groups, pathogens of Mortellaro’s disease were
not detected.
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In punctates takenfrom animals of groups 3 and 4,
Fusobacterium necrophorum was found from 1 and 2 animals,
respectively. In general, the bactericidal effect ofthe drug was
99.9%. :

After conducting therapeutic measures using the samples
of the BelNano that we obtained, it was found that in pure
control the state of the skin and skin coverings in animals
affected by Mortellaro's disease only worsened, which was
manifested by an increase in the number of animals with M4
lesions from 3 to 9, M3 from 4 to 69, and a decrease in M1
from 7to 1, M 2 from 6 to 4.

In cows of control group No. 1, the state of the affected
areas of the skin and skin coverings with varying degrees of
affection tended to slightly improve among the M1 lesions
from 14 to 11 to 21%, in one animal at stageM3 there swas a
fullrecovery, in 3 animals the condition of lesions remained
unchanged and in cows with M2 lesions the state worsened,
with an-increase in area to M3 (n = 2).

In experimental group No. 1 (M1), when examining
lesions on the 3rd day after application of the drug, treatment
of the interdigital cleft had a positive trend with the results:
fuil recovery - 11 animals, and the formation of granulation
tissue with a smooth surface of bright pink color - 29 animals.
On day 7, the number of fully recovered animals reached 37,
which amounted to 92.5%, and in the remaining 3 animal
units, complete replacement of the affected areas with
granulation tissue was not observed.

Among the animals of experimental group No. 2 (M2), the
dynamics of improving the state of the skin and skin coverings
was as follows: examination on day 3 showed that the acute
phase of the lesions was replaced by healing in all cows, and
in several animals (n = 6) the healing reached the granulation
phase. On day 7, a full recovery of the skin and skin coverings
was achieved in 25 animals, which amounted to 86%, in the
rest of animals (n = 4) stage M2 transferred to M1 without
exudation.

When examining the dynamics of treatment of lesions of
skin and skin coverings in cows of experimental group No. 3
(M3), softening and dropping of squarrous necrotic surfaces
and pale pink epithelial tissue were observed already on day 3
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when removing gauze dressings, which characterizes the
picture of full recovery for 20 animal units of cows, in the
remaining animals (n = 39) lesions of skin and skin coverings

~ were transformed into the granulation stage. On day 7, 52

animals had secondary intention healing, the skin in
previously affected areas had no visible changes, in 7 animals
the process was at stage M1.

According?to the study in experimental group No. 4 it was
found that out of 21 animals in 18 animal units the lesion
passed to the granulation stage on day 7, and in 2 animals —to
stageM1, the secondary intention healing was noted in 1
animal later. (Table III)

IV. CONCLUSION

The effectiveness of the therapeutic effect of the Bel-
NANO sample containing silver and copper nanoparticles in
comparative aspect with 10% aqueous solution of copper
sulfate for the prevention and treatment of skin and skin
coverings of the distal portions of limbs in Mortelaro’s disease
was studied. Research showed 89% efficiency providing a
high bactericidal effect on pathogens of infections, expressed
in the appearance of epithelial and granulation tissues in the
affected areas of the skin and skin coverings already on the
3rd day of treatment. Positive bactericidal and bacteriostatic
effects were noted to the value of 99.9%, which contributes to
the purification of the wound surface from purulent exudate,
which entailed the resorption of infiltrates, the appearance and
growth of granulation tissue in the absence of pathogenic
microflora, and, accordingly, the activation of metabolic and
regenerative recovery processes.

This is due to the fact that the composition of the drug
includes, in addition to silver and copper nanoparticles,
liposome fractions with adsorbing properties and rapid
penetration into the deeper layers of the epidermis and
subcutaneous tissue, resulting in a detrimental effect on both
pathogenic and saprophytic microflora, while maintaining a
long time in tissues and providing long-term prolonged
therapeutic effect. .

A new dosage form of an antiseptic wound healing drug
for topical use in diseases of the distal portions of limbs

TABLE III. THE RESULTS OF THE STUDY OF THE THERAPEUTIC EFFECTIVENESS OF THE EXPERIMENTAL SAMPLE OF THE BEL-NANO

Number of animal units (n/ level of
: The number of remaining affected N
Group prevalence according to DopferD.e.) Therapeutic efficacy,%
animals after treatment using Bel-NANO
before treatment

Pure control 20/ M1 -7, M2 -6, M3-4, M4 -3 20/ M1 -1, M2 -4, M3-6, M4 -9 0
Control 1 20 /M1 - 14, M2-2,M3-4, M4 -0 20/ M1 - 11, M2-0, M3-5,M4 - 0 20
Experimental No.1 40 3 (7.5%) ) 92.5
Experimental No.2 29 4 (14%) ' 86
Experimental No.3 59 7 (12%) 88
Experimental No.4 21 3 (14%) . 86
Total in experimental

149 17 (11%) 89
groups

31



(Mortellaro's disease) has been developed, which has not

previously been used in veterinary medicine, based on
nanotechnology. Copper and silver nanoparticles were
embedded in the liposome fractions of the finished dosage
form.
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