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FANY3b TEXHIKA

BuHaxig cTocyeTbCs KOMMO3UUiK, WO MICTATb TIOCIpKYy, 30KpemMa nponinnponaHTiocynbgoHaT
[PTSO, anrn.: propyl-propane thiosulfonate) i nponinnponaHTtiocynediHaT PTS, aHrn.: propyl-
propane-thiosulfinate]. Taki komnosuuii KOpUCHIi ANA nikyBaHHS iHGeKUii Ta 3MeHWweHHs abo
pyMHyBaHHs 6ionniBok sk in vivo, Tak i in vitro. 3okpema, Taki KOMMNO3uLil KOPUCHI Ans MiKyBaHHSA
po3napgis, nos'd3aHux 3 BiONNiBKOK, BKMOYAOUM MACTUT, nanbUeBUA OepMaTUT i XPOHiYHi paHoBi
iHbeKLUiT, ane He OOMEXYHUNCH LIUM.

PIBEHb TEXHIKU

CtaH 300pOoB'st BUMEHI Bigirpae BaXknvBy porb A1S MOSIOYHUX TBApWH SIK 3 TOYKM 30pYy 340pOB's Ta
©Onarononyyys, Tak i 3 TOYKM 30pYy EKOHOMIKM. [HDEKL s MOMOYHMX 3amn03 MOMOYHNX TBApWUH, TaKUX SK
KOpOBW, BigoOMa SIK MacTUT, Ma€ 3HAYHUN E€KOHOMIYHUIA BMAMB Ha MOSOYHI oepMn B YCbOMY CBITI.
3aranbHi rnobanbHi BTpaTM Ha pik OUiHIOKTL B YOTUPKU-M'ATb Minbspaie eepo. lMpu mactuti y
MOJIOMHUX TBapuH BUM'S He 34aTHe 3abe3neuntn edeKkTMBHY 3axUCHY peakuild Ha BTOPrHEHHS
MikpoopraHiamis. Bigomo, w0 kinbka ¢akTopiB nopywylTb 6anaHc Ha piBHI BUMEHI, WO MoXe
NnocTaBuTK Nig 3arpo3y 34aTHICTb MOMOYHOI TBAPMHM 3HULLLYBATM MIKPOOPraHi3amMu, LLO BUKIUKaKOTb
mactut. OTKe, MexaHiaMu BignoBiAi rocnogaps MoXxyTe 6yTn He 3aaTHUMK 3abe3nednTn eddeKkTUBHY
3aXUCHY BIANOBiAb ANS YCYHEHHS BTOPrHEHHS naToreHis, WO npu3Boantb A0 6GakTepianbHOI
KOMOHi3aLjii BUMEHi Ta noYaTKy KniHiYHOro abo cybkniHiYHOro MacTuTy.

3 konoHizauieto Baktepii i 0cobnuBO 3 YTBOPEHHAM 6akTepianbHUX pe3epByapiB y BUMEHI
MOJOYHOT Xyaobu, sk npaBuno, Baxxko 6opoTucs, WO NPM3BOAUTL A0 XPOHIYHUX iHCPEKUiN, SKi MOXYTb
30epiraTucs, He3BaXkaloun Ha MeBHi cTparterii nikyBaHHs 3 aHTUbioTMKammn abo 6e3 Hux. Baxnumsumn
dhakTopamu, NoB'sA3aHMMK 3 NepcucTeHUieto bakTepianbHUX iHEKUi BUMEHI Y MOMOYHOI Xygobu, €
aaresis enitenito, yTBOPeHHS GionniBkM Ta CXUNbHICTb B6akTepin o darountosy.

Byno 3actocoBaHo kinbka cTpaTterin gns 6opoTtbbu 3 MacTutom abo 1oro 3anobiraHHo vy
MOMOYHUX KOPIB, TaKUX SK NiKyBaHHS aHTMOIOTMKaMM Ta BaKUMHaLis, i Lie TinbKn Aeski 3 HUX, a Takox
ONA 3MEHLUEHHS KMiHIYHMX Ta EKOHOMIYHUX HacrnigkiB 3axBoptoBaHHsA. OgHak, Ginblwicte cnocobis
nikyBaHHA Ta cTpaTerin MalTb He3HayHun edexkT abo 30BCIM He BMMMBaKTb Ha MOMErweHHs
3axBOPIOBaHHS. [lekinbka NpuyYnH MOXYTb MOSCHUTW HEOOCTAaTHIO edpeKTMBHICTb. [Mo-neple, xo4a psg
dakTopiB BipyNeHTHOCTIi Oyno 3anponoHOBaHO $K MOTEHUINHI aHTUreHn Ans OOHOKOMMOHEHTHUX
BaKUWH, eKcrnepvMeHTanbHi BUNpobyBaHHA Mokasanw, WO iHAYKUiS iMYHITETY 40 OKpemux (hakTopis
HepocTaTHs Ans 3abesneyeHHs HadiNHOIo 3axuUcTy Bid 6akTepil, Lo BUKNMKAOTb MACTUT Y MOSIOYHUX
kopiB. lNo-gpyre, GakTepianbHi aHTUrEHN MatoTb HU3bKY iIMYHOrEHHICTb i BMMarawTb ageKBaTHOro
ap'toBaHTy. [No-TpeTe, ocHoBHOW npobnemolo B 6opoTbbi 3 MacTUToM € edeKTUBHI aHTMBIOTUKM,
3gatHi gocsaratm OakTepianbHWX MyniB y BUMEHi, Hanpuknag, y pesynbTaTi YTBOPEHHs Gionnisku
OakTepiamu.

MikpoopraHiamam, Takum sik 6akTepii, He 060B'A3kOBO NOTPIOHO yTBOpOBaTK BionniBKy, ane BOHU
MalTb HabaraTo Kpalli MOXMIMBOCTI ANsl BWXKMBAHHA B OpraHiami xassiiHa, sIKWO BOHW MOXYTb
npununaTtn, Hanpuknag, Ao enitenianbHUX KNiTUH. AAresisa - Le akTMBHUIM MPOLEC, LLIO BKITHOYAE Cepito
NPUKPINNeHb i Big'egHaHb, WO NPM3BOAUTL OO YTBOPEHHA GionmiBku, O CYNnPOBOAXKYETLCA 3HAYHUMU
reHeTUYHUMU Ta nopanbmMmn disionorivHMMK 3amMiHaMu B MiKpoopraHiamax, Wo npu3BoanTb, cepes
iHWoOro, [0 BTpaTW YyTNMBOCTI NPaKTMYHO [0 BCiX KnaciB aHTubioTukiB. OTxe, nikyBaHHS
DakTepianbHMX iHeKLUin BUMEHI cTae Aedani CknagHiluMM vyepes nosiBy Ta 306iMbLUEHHS] MOLMPEHOCTI
OakTepianbHMX NaTOreHiB, CTINKMX OO0 aHTUBIOTKKIB. Y OesKMX BUMMaAKaxX HU3bKi 003M aHTUBIOTUKIB
MOXYTb HaBiTb MOCUNWUTM YTBOPEHHSI OiOMMiBKW, O CBIigYATbL NPO NPUPOLAHUA 3aXUCHUIA MEXaHi3M
DakTepin, Wob yHMKHYTM neTanbHoro edpekty aHTubioTukiB. Yepes Lo cknagHy Ta npobrnemaTnyHy
CUTyaUilo MacTuT 3anuaeTbCa OOHIEN 3 HAMBaXITUBILLMX XBOPOO MOMOYHOI Xy[obu, He3Baxaroum Ha
nporpec, AOCArHYTUMA y NOKpaLLLeHHi 3aranbHOro 340pOB's BUMEHI 3a OCTaHHI POKMU.

Kpim Toro, konu Benuky poraty xygo0y 4acto abo nocTinHO NiKyloTb aHTUBIOTUKaMmK, aHTUBIOTMKN
Ta NpoAyKTWM po3nagy TakoX BUABMASKTBCA B rHOI. [HI, WO MICTUTb aHTMBIOTMKM Ta NPOAYKTU
posnagy, po3kngatTb No r'pyHTy. [okasaHo, o HasiBHICTb aHTUBIOTKKIB BMMMBAE HA Pi3HOMAaHITHICTb
OakTepin y rpyHTi. Lle HebaxaHnn BNAMB HA HABKONULLHE cepenoBue. AnbTepHaTUBHA KOMMO3WLis
Ans  nikyBaHHS iHdekuin Benukoi poraTtoi Xxygobu nonepeauTb MOLWMPEHHS aHTUBIoOTMKIB Y
HaBKOMWLIHbOMY CEPeAOBULLi Ta BIHOBIEHHS MiKpOBiOMY I'pyHTY.

Xoya onuc BGakTepianbHUX GiONNIBOK MOXHA 3HAWTWM B HAyKOBi NiTepaTypi Habarato paHiwe,
3Ha4yeHHs GionniBok ctano Bigomo B 1982 poui, konun KoctepToH nomiTue, Wwo Staphylococcus aureus
yTBOpMB GionniBky Ha enekTpodi kapgioctumynsitopa. [loganblli  OOCHIMKEHHA Ta  KIiHiYHI
CMNOCTEPEXEHHS nokasanu, Wo 6akTepianbHi GionniBkM MOXHA 3HANTU Ha iMNNaHTaTax i kateTepax,
npoTesax Ta iHWKux iMnnaHToBaHux biomatepianax. e Ginbw akTyansHUM Gyno CNOCTEPEXEHHS NPO
Te, WO MiKpOBHi BionmniBKM MOXYTb YTBOPIOBATUCS TaKOX Ha OIOMNOriYHMX NOBEPXHSAX TKAHWH NIOOUHU
Ta TBApWH, Takux K cnusoBa 06OMOHKA MapodOHTY B POTOBIA MOPOXHUHI (3yOHMI HaniT), HOCOBI
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nasyxu (XpOHIYHUA CUHYCUT), BHYTPILLHE BYXO (CepenHi OTUT), KPOBOHOCHI CyAMHM i CepueBi kranaHm
(eHookapauT), anbBeONsIPHIN NOBEPXHi (MHOXWHHI 3aXBOPIOBAHHS fereHb) abo >XOBYHUN Ta CEHOBUN
Mixyp.

Mepwwnin etan yTBOPEHHs GiONMiBKM BKNIOYAE NPUKPINNEHHS KNiTMH OO noBepxHi. Ha gpyromy
eTani BiAOYyBa€ETbCSA PO3MHOXEHHS KNITUH, O CYNPOBOMXKYETLCSH YTBOPEHHSM 3pPinuX CTPYKTYP, SKi
MaloTb 6arato wapiB kniTMH. TakoX YTBOPIOETLCS Lap CnM3y, sikMn JOOATKOBO 3axuwiae Gakrepil.
[Ous., Hanpuknag, Melchior et al. Veterinary Journal 2006 171:398-407]. MNicna [OCArHEHHST KPUTUYHOT
Macu 30BHIWHIA Wap KNiTUH OionniBKM MOXe BUBINbHUTM "MIAHKTOHHI opraHiamun”. Lli opraHiamm
MOXYTb Aani KOMOHi3yBaTW iHWI NoBepxHi. bionniBkM MOXyTb YTBOPKOBATMCA Ha Pi3HOMaHITHUX
MOBEPXHSAX, Y TOMY YUCH Ha XMBUX TKaHWHAX, MEOWYHWX MPUCTPOSAX, MPOMUCIIOBMX abo MUTHUX
cucTemax BogonocTayaHHst abo NpMpoAHUX BOOHMX cucTeMax. Ak Oyae 3po3ymino daxisuio B AaHil
ranysi, He BCi iH(pekUii Npn3BOAsATbL 4O PO3BUTKY BiONiBOK.

HocnipkeHHs ocTaHHix 20 pokKiB Mokasanu, WO YTBOPEHHIO KONEKTUBHOI GionniBku crpusie
DakTepianbHa KOMYHikauiiHa cuctema, sika No3HA4YaeTbCsa sIK BigvyTTa kBopymy [QS, aHrn.: quorum
sensing]. QS BMHUKae 3a 4ONOMOroK Manux XiMiYHUX MOnekyn (Tak 3BaHuX aBToiHAYKTopiB, Al), ki
NOCTINHO BUAINATLCA BaKkTepissMn B HaBKONULLHE cepenoBuLle. Lli curHanbHi Mmonekynu (Hanpuknag,
onironentugm (AIP) abo N-auetunromocepuHnaktoHn (AHL)) posnisHaloTbCA Ta KOHTPOMIOKTLCS 3a
AONOMOrol cneumdiyHMx peuenTopiB iHWKMK BakTepiamu no cyciactey. Konm gocsaraetbca nesHa
wineHicTb Al (kBopym), BakTepianbHi KNiTUHU CNiNbHO 3MIHIOIOTbL EKCNPECito reHiB i abo BMpobnsAwTb
daKkTopu BipPYNEHTHOCTI ANs aTakuM Ha KMiTUHM opraHiamy, abo akTMBYITb MeTabonidHi Wwnaxu ans
opMyBaHHs GionniBkM Ha MNOBEPXHi TKAHWH. YTBOPEHHS OionniBkM BKMOYAE YTBOPEHHS
NO3akniTMHHOTO  MAaTpUKCy, LWO CKMagaeTbCsi 3 BENUKUX MofimepiB, CMOYaTKy MepeBaKHO
nonicaxapugie, ki nicns gospiBaHHA cTabinisytoTbcsa Ginkamu Ta ninigamu, WO MNpuM3BOAUTbL OO0
YTBOPEHHS TPUBUMIPHOI CTPYKTYPW.

MMicna Toro, sk GionniBkoBa iHdekuis byna BCTaHOBMEHa, Ti MOXe BYTM AyXe BaXKO BMKOPIHUTW.
3pini GionniBkM nNepiognyHO BUMBINBLHAIOTb MMAHKTOHHI KMiTMHW. Lle mMoxe npusBecTn OO0 XPOHIYHWUX
iHbekuin 3 nepioguyHMMK 3aroCTPeHHsMU. Xoya aHTMBioTMKM abo iMyHHa BignoBigb rocnogaps
MOXYTb YCYHYTU CUMMNTOMW, CMAPUYMHEHI MNNAaHKTOHHUMW KNiTUHaMK, 3pini GioNniBKM MOXYTb
3anMLNTUCS.

MikpobHi kniTuHM nig 3axmuctom 6GionniBkM 4acTo Ginbl CTiMKi 40 aHTMBIOTKKIB, a TakoX Ao
NPUPOAHMX IMYHHUX peakuinn opraHiamy. Cnnadi 6akrtepii € meTaboniyHoO HeakTUBHMMU i, OTXXe, He
€KCMNPEeCYTb TUMOBI MilleHi GaraTbox aHTUOIOTUKIB, Taki SIK GINKM CUHTE3Y KOMMOHEHTIB CTiHKM
OakTepianbHOi KNiTUHKM (MileHb AN ©6eTa-nakTaMHUX aHTUOBIOTUMKIB, TakMx K MNEHILMmiHW,
uecanocnopmHn Ta BaHKOMILMH) i WBMOKUA Ginok (MiweHb ANsS amiHOormiko3uaie, TeTpauuKiHiB,
Makponigis i niHesonigy) i 6inku cuHtedy AHK (dbTopxiHonoHu Ta pudamniumH) abo cuHTedy doniesoi
Kncnotun (cynbdoHamign, amiHOMIpUMIAMHU (Taki 9K TpUMeTonpum). Takmm YMHOM, nule NiKyBaHHS
aHTUBioTMKaMK, SK NpaBunNo, HeagoCTaTHBO ANs nikeigauii 6ionniBkoBux iHdekuUin [amB. Takox Wu et
al. Int J Oral Sci. 2015 Mar; 7(1): 1-7]. HesBaxawun Ha Te, WO aHTUBIOTUKM MOXYTb OyTK
edeKTBHUMN MPOTU  AWCMEeproBaHux (NNaHKTOHHUX) 6GakTepi, y 6GionniBui BaXKko [OCArTM
MiHIManbHOI KOHUEeHTpaLlii aHTubioTuKa, HeobXigHOT ANs 3HULIEHHS MiKpoopraHiamis y Gionnisui. Y
Pi3HMX ekcrnepumeHTax in vitro 6yno npoaeMoHCTpoBaHo, Wwo bakrepii, Wwo pocTyTb y 6ionnisui, y 10-
1000 pasiB Ginbl CTilKi 4O Pi3HMX AaHTUMIKPOOHUX areHTiB MOPIBHAHO 3 MMAHKTOHHUMKW BakTepisMu
TOro camoro wramy [avB., Hanpuknad, Amorena et al. 1999 J. Antimicrob. Chemother. 44:43-55; Ceri
et al., 1999 J. Clin. Microbiol. 37:1771-1776 ta Olson et al., 2002 Can. J. Vet. Res. 66:86-92]. Olsen
et al. po3rnagae pisHi MexaHiamu iHOyKoBaHOI OioMMiBKOK PE3NCTEHTHOCTI Ta TONepaHTHOCTI O0
aHTubioTukiB [Eur J Clin Microbiol Infect Dis 2015 34:877-886].

Mpo macTuT Benukoi poraToi xynobwu Lie noBigoMnsanocst B AOCNIMKEHHI 3 MOMbOBUMU LUTaMaMu
Staphylococcus aureus [Melchior, Gaastra & Fink-Gremmels, J. Vet. Med. 2006 53:326-332]. MIC50,
MiHiManbHa ©OakTepianbHa KoHueHTpauis (BMIC) i MBEC (miHiManbHa KOHLUEHTpauis 3HULLEHHS
bionniskn) 6ynu BU3HayeHi Ansa 7 wramis, BUAINEHWX Bif iH(pikoBaHUX MacTMToM KopiB. lMpoTecToBaHi
aHTUBIOTUKM BKNOYANM Ti, SKi 3a3BMYal BMKOPUCTOBYIOTb AMsl MiKyBaHHS MacTUTY BENUKOI poraToi
Xygoobu, Taki 9K MNeHiuuniH, aMOKCUUWMIH, KIoKcauumiH, uedanoTuH, uedonepasoH, LedXiHOM,
KOMOiHaLiss KnokcauuniH/neHiumnid, komMbGiHauis KnokcauuniH/neHiuuniH, niHKOMIUWH, nipnimMiumvH,
TUPO3VH, HEOMiLMH, reHTamiuuH, TpumeTonpum/cynsgamMmeTokcason, dnopdeHikon i
AaHodnokcauuH. [na Bcix gocnigkeHmx aHTnbioTukis pisHuus mik MIC (nnaHkToHHi 6akTepii) i MBEC
(koHUEeHTpaUil 3HMLEeHHS BionniBkuK) BigpisHanacs GinbL Hix y 256 pasie, a ayxe 4acTto Ginblue HixX y
2048 pasis.

€ TakoX [OoKa3un TOro, Wo aHTUBIOTUKN MOXYTb CTUMYINOBATU YTBOPEHHS Gionniski. Hanpwuknag,
Aeski aHTUbioTnkKn (Taki SK TeTpauukniHW, XiHONPUCTUH-AANbONPUCTUHM Ta EPUTPOMILMH) MOXYTb
CTMMYMOBaTK €KCMNpeCito reHiB (Hanpuknag, reHis ica) y 6akrepisix, Wo cnpuse npunvnaHHio bakrepin
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[Melchior et al., Buwe]. LlikaBo, wo 6yno nokasaHo, WO iCHye BMCOKa MOLLUMPEHICTb FEHIB ica cepen
isonaTiB Mactuty S. aureus [po3rnaHyTo y Melchior et al., Buwe]. Lli pesynbtatn niaTBepoxyoTb
rinoTesy Npo Te, Lo iHdEKLIT MONOYHOI 3aro3un NoB'a3aHi 3 yTBOPEHHAM GionniBku.

BionniBkn TakoX MoxyTb MicTUTK cnnadi 6akTepii. bionniBkn BUKOPUCTOBYIOTb HU3KY MEXaHi3MmiB
AN yXMneHHs Big iMyHHOI BiAMOBIAi rocnogaps, BKNHOYAOUM akTMBaLi0 perynaTopis/cynpecopis, sKi
BMMAMBAIOTb HA aKTUBHICTb iIMYHHWUX KMITWH i Oil0Tb AK ¢isnyHMiA 6ap'ep onsa iMyHHUX knituH [Gonzalez
Pathog Dis. 2018 Apr; 76(3)], ane MoXyTb BUITW 3i CTaHy CMOKOI Ta CTaTW akTMBHMMM. 3arariom,
iMyHHa cucTema fie nuwe npoTu akTUBHMX BakTepin, ToMy cnnsdi 6akTepii MOXyTb YHUKHYTU iIMYHHOIT
cuctemm nroamHn. Cnnsadi 6akTepii 3gaTHi Big'egHaTcs Big GionniBkM Ta WBMAOKO CTAaTU akTUBHUMUA Ta
WKIAMMBAMY ANsi rocnogaps.

Takox Bigomo, Wwo OionniBkM, MoB'dA3aHi 3 rpubkamu, € Oinbll CTIKUMUM OO0 NPOTUIPUOKOBUX
npenapaTiB MOPIiBHSHO 3 MITAHKTOHHMMK KNiTMHamu [guB., Hanpuknag, Fanning and Mitchell PLOS
Pathog 2012 8:€1002585 gns ornsgy]. BignosigHo, cnonyku, Wwo MalTb NPOTUMIKPOOHY Aito, He
3aBXau NigxoasaTtb Ans nikyBaHHA abo npodinakTukm 6ionniBok.

Y 3piniv GionniBui nepexia B CTaais CNOKOW BiAbyBaeTbCHA 3a paxyHOK MPUTHIYEHHS (3CYB reHiB)
nepeBuHHOro Metaboniamy. CTaH cnokow Bkrovae B cebe Te, wo 6GionniBkosi 6akTepii Mamke
MOBHICTIO MPUTHIYYIOTE EKCNPECito TUMOBUX MilleHen ana aHTubioTukie, 9k To cuHtes Ginkie i OHK, i
BiJHOBMNEHHS KIITUHHOI CTiHkM. OTxe, GionniBkM 3a CBOEK MPUPOOOI HEYYTNMBI OO aHTUBIOTUKIB i
yacto y 1000 pasiB CTiMkiWi OO HMX, HIXX NMAHKTOHHI (BiNbHO nnasatodi) baktepii. Kpim Toro, Buwa
WiNbHICTb KNITUH, BUsIBNieHa B OionniBkax, 3HA4YHO 30iNblUye WMOBIPHICTb TFOPU3OHTasNIbHOMO
nepeHeceHHs1 reHiB, WO 306inbluye MMOBIPHICTL MOsIBU LWITaMiB 3 MNiABULIEHOK CTilkicTio abo
3MiHeHMMKN npodpinaMn  BipyneHTHOCTI. KniHiYyHMM pes3ynbTaTtoM € ¢eHoTUnoBa CTiNKICTb [0
3BMYarHUX (HaBiTb Cy4aCHMX) aHTMBIOTUKIB.

Y 3axucHoMy cepefoBULL Takoi GionniBkM 4Yac BWKMBaAHHA GakTepin 36inbwyetbes. Kpim Toro,
CaMOCTIIHO CKOHCTpymoBaHa iHepTHa 6arata nomicaxapygamum MaTpuuss He € iIMYyHOreHHOH,
3axuwatoum BbygosaHi B GionniBky 6akTepii Big posnisHaBaHHA (Yepe3 PAMPS - monekynsipHi
naTepHu, NOB'A3aHi 3 NaToreHamm) i NOrMNHaHHS IMyHHUMM KNiTMHaMKM XxassiHa.

YTBOpEeHHa 6ionniBOK MOXe MaTu Cepro3Hi HeraTuMBHI Hacnigkv B MeOWYHWX, MPOMWCIOBUX i
npupogHmnx ymoBax. 3okpema, iHdekuii, nos'a3aHi 3 6GionniBkoto (TO6TO posnagwu, nos'A3aHi 3
bionniekolo), € cepro3HoO nNpobnemoro K ANa MAaen, Tak i Ansg TBapuH. Taki posnagn MOXyTb
XapaKTepuayBaTUCA XPOHIYHOK 3ananbHOK peakuicto 3 peuvavMBYOHYMMU FOCTpUMKM enisogamu Ta
PE3NCTEHTHICTIO A0 MNPOTMMIKPOOHOI Tepanii Ta/abo 3axuMcHMX cun opraHiamy. PaHoBi Gionnisku
3aTPMMYIOTb BIHOBIIEHHS TKaHWH, WO MPU3BOAUTL OO0 XPOHIYHMX paH. Bbyno npwunyweHo, wo
bionniekoBi iHdekuii 3apa3 cTtaHoBNATbL A0 80 % ycix MIKpoOHMX iHdekuin niognHn [Bartell JA et al.,
20 Evolutionary highways to persistent bacterial infection. Nature Communications (2019) 10:629 Ta
Sharma et al. 2019 Antimicrobial Resistance and Infection Control 8:76]. Jamal et al. noBigomunu, o
HauioHanbHWi iHCTUTYT 340POB'A 3a3Ha4mB, Wo 65 % MiKpobHMX iHdekuin | 80 % XPOHiIYHMX iHeKuin
noB.'s3aHi 3 yTBOpeHHAM Gionnisku [Journal of Chinese Medical Association 81:7-11]. BionniBku Ta
po3nagu, nos'a3aHi 3 Gionniskamu, LIMPOKO OGroBOPHOOTHCA B NiTepaTypi; AvB., Hanpuknag, [Sharma
et al. 2019 Antimicrobial Resistance and Infection Control 8:76; Roy et al. 2018 Virulence 9:522-554
Ta Jamal et al. 2018 Journal of the Chinese Medical Association 81:7-11. Vestby et al.] 3pobunu
ornsag G6akTepianbHUX GionniBok Ta ix poni y 3axBoptoBaHHsAX [Antibiotics (Basel). 2020 Feb; 9(2): 59].
Y 2014 poui €Bponencbke KriHiYHe TOBapUCTBO Mikpobionorii Ta iHdeKUinHUX 3axBoploBaHb
npeacTaBuiio NOBHUI ornsa GionniBkoBux iHdekuin, ane. Takox [David Lebeaux et al. Microbiol. Mol.
Biol. Rev. 2014; doi:10.1128/MMBR.00013-14].

Hanpuknag, Pseudomonas aeruginosa, MiKpoopraHiam, WO BWKNWKAE HO3OKOMiamnbHi iHAdeKLUi,
yTBOpOE GionniBKM Ha TakMX PIZHOMAHITHUX MOBEPXHAX, SIK MYKOBICLMAO3HA NereHeBa TKaHWHA,
KOHTaKTHI NiH3W Ta NiHii kKaTeTepa. P. aeruginosa, wo pocrte y BUrnagi 6ionniBkv, Takox BUSABIEHA B
XPOHIYHMX paHax i MOXe NpPu3BecT OO0 MOripLIEeHHs 3aroeHHs paH. bionnisku, 3okpema, Gionniskm P.
aeruginosa, TakoX BMWKIMKaKOTb XPOHIYHI iH(peKuUii Npyu pecnipaTopHUX 3axXBOPIOBAHHAX, Takux SK
OpoHxoekTaTuyHa xBopoba, XpOHiYHE OOCTPYKTMBHE 3axBOPIOBAHHS JEereHb i  XPOHIYHMN
PUHOCUHYCUT. bBionniBky, WO YTBOPIOIOTECA HA MEAWYHUX MNPUCTPOSX, CryXaTb pe3epByapoM
DakTepin, AKi MOXYyTb MOTPANMATM B OpraHiaM, WO NPU3BOAUTb A0 XPOHIYHOI CUCTEMHOI iH(EKL;i.
Candida albicans (gpikgxi) € HaninowupeHiwow rpubKkoBol GioNMiBKO, ska 3yCTpiYaeTbCcs B
nikapHsix, ane BOHa HaA3BMYaAMHO BaXKO JIKYETbCA Ta MOraHO pearye Ha TUMNOBE NpPOTUrpubkoBe
nikyBaHHS1.

MepLwi gocnimpkeHHs yTBOPeHHs1 bakTepianbHoi GionniBkn Bynu 3ocepemkeHi Ha Staphylococcus
aureus (rpamnosuTuBHMM) i Pseudomonas aeruginosa (rpamHeraTMBHa) 4epe3 iX yyacTb Y
peEUMaMBYIOYMX MacTUTax Yy MOJIOYHOI Xyaobu Ta ycKnagHeHuWx paHoBux iHdekuisx. Kpim Toro,
YyTBOpPEHHS Gionnieku Streptococcus ssp., naToreHHoi ansd ntaxis E. coli (APEC) i 6ionnisku C. jejuni



10

15

20

25

30

35

40

45

UA 130769 C2

NPUBEPHYNM YyBary, OCKINbKA Ui BUAW OakTepi akTyasnbHi Onsi OXOPOHW 340pOoB'A. 3rogoMm iHuwi
BaXNuBi NaTtoreHn TBapwH, BkNoyatoun Actinobacillus pleuropneumoniae (Baxki nereHesi iHdekuUil y
CBUHEN, sKi MOXYTb MPU3BECTU OO0 NneTanbHoro pesynetaTy), Escherichia coli (micueBi Ta cucTemHi
iHbeKLUiT Ta cMCTeMHa CenTuLEMIs, 9ka YacTo € neTanbHO ANs AOMALUHBOI NTULI), WKIPHI Ta KULIKOBI
3axBOPIOBaHHA y cobak i KOTIB Ta paHoBi iHeKUii Ta eHOOMEeTpPUT Yy KoHen Oynu BU3HaHI
bionniBkoBuMU iH(pekuiamu. Llen cnucok He € BUYEPNHWM, OCKINbKW YTBOPEHHSA 6GionniBku €
3aranbHOK PUCOID Malixe BCiIX MIKpOOPraHi3miB.

BignosigHo, icHye notpeba B anbTepHaTMBHWUX CMOCOGIB MiKyBaHHA po3nagiB, MOB'A3aHMX 3
bionniskoto.

KOPOTKWIN OMUC CYTI BUHAXOOY

BuHaxig Hagae HacTynHi nepeBaxHi BapiaHTW 34IMCHEHHS.

1. Cnonyka copmynu |

o)
\\S/S\R2
R\

o dopwmyna I,

ae R1 i R2 HesanexHO BMOpaHi 3 HEODOB'A3KOBO 3aMilLEHOro MiHiMHOrO abo po3ranyXeHoro
ankiny, HeoOOB'A3KOBO 3aMilleHOro niHivHoro abo po3ranyXeHoro arnkeHiny, HeoboB'siI3KOBO
3aMillleHoro niHiMHoro abo  po3rany)eHoro arnkiHiny, HeOoOOB'A3KOBO  3aMilLleHOro  apwiy,
HeobOOB'sI3KOBO  3aMiLLEHOro  LMKIoarnkiny, HeobOB'I3KOBO 3aMilleHOro reTepouuknoarnkiny, abo
KOMMO3MLis, WO MICTUTb CNonyky dopmynu |, nepeBaHO, A€ KOMMO3WUUiss MO CYyTi He MIiCTUTb
AianintiocynbginHar,

ONS 3aCTOCYyBaHHS B NiKyBaHHi po3nagy, NoB'si3aHoro 3 6ionniekoto.

2. Cnonyka abo koMno3uuis Ans 3aCTOCYBaHHA 3a BapiaHTOM 3AiNCHEHHS 1, e crnonyka ABnsie
coboto nponinnponaxTiocynegoHat (PTSO).

3. Cnonyka abo Komnosuuia Ang 3acTOCyBaHHA 3a BapiaHTOM 34iCHeHHs 1, sika 4oOaTKOBO
MiCTUTb CMONYKY ANsA 3acTocyBaHHSA dbopmynm i

dopwmyna I,

ae R3 i R4 HesanexHo BMOpaHi 3 HEOOOB'SI3KOBO 3aMILLEHOrO MiHINHOrO abo po3ranyXeHoro
arnkiny, HeoOOB'SI3KOBO 3aMiLLEHOro nNiHiMHOrO abo po3ranyXeHoro arnkeHiny, HeobOB'A3KOBO
3amilWleHoro niHiHoro abo po3ranyXeHoro arnkiHiny, HeobOB'A3k0BO 3aMilleHoro apwuny,
HeOoODOB'sI3KOBO 3aMilLleHOro LIMKNoarnkiny, HeoboB'A3KOBO 3aMiLLLEHOro reTepoumkioarnkiny, npu uboMy
dopmyna Il He siBnse coboto
(e}

I
S
/\/ \S/\/
, nepeBaxHo, pJe cnonyka ¢dopmynn Il aBnde coboto

nponinnponaHTtiocynbdiHat (PTS).
4. Cnonyka copmynu Il

dopwmyna I,

ae R3 i R4 HesanexHo BMOpaHi 3 HEODOB'A3KOBO 3aMilLEHOro JiHIMHOrO abo po3ranyXeHoro
arnkiny, HeoOOB'SI3KOBO 3aMilleHOro niHiMHOro abo po3ranyXeHoro arkeHiny, HeobOB'I3KOBO
3aMilWleHoro  niHiitHoro abo  po3ranyXeHoro arnkiHiny, HeoboOB'A3k0BO 3aMilleHoro apwuny,
HeOoODOB'sI3KOBO 3aMilLlEeHOro LIMKINoarnkiny, HeoboB'A3KOBO 3aMiLLLEHOro reTepoLumkioarnkiny, npu uboMy
dopmyna Il He siBnsie coboto
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(e
ls!
/\/ \S/\/ . . .
, NEPEBaXHO, [e Crosyka siBnsie coboto nponinnponaHTiocynbdiHaT

(PTS), abo komMnosuuis, Wwo MiCTUTb cnonyky dopmynu |Il, nepeBaxHO, Ae KOMMO3WULis MO CyTi He
MiCTUTb AianinTiocynbiHaT, ANA 3acTOCyBaHHSA B NiKyBaHHI po3naay, nos'a3aHoro 3 6ionniskoto.

5. Cnonyka abo kOMMoO3uuis Ons 3acTocyBaHHA 3a Oyab-akMM i3 nonepeaHix BapiaHTiB
3[iCHEHHS, fka J0AaTKOBO MICTUTb CMONYKY, Wo mae dopmyny Il

n

dopmyna lll,

ae n popieHioe 1, 2 abo 3 Ta R1 i R2 He3anexHo BMbpaHi 3 HeO6OB'A3KOBO 3aMiLLLEHOro MiHIMHOro
abo posranyxeHoro arnkiny, HeobOB'A3KOBO 3aMilLLEeHOro niHIMHOrO abo po3ranyXeHoro ankeliny,
HeobOB'AI3KOBO  3aMilLLeHOro niHinHOro abo po3rany>KeHoro arnkiHiny, HeobOB'A3KOBO 3aMilLEeHOro
apuny, HeobO0B'A3KOBO 3aMilLLEHOrO LMKoarnkiny, HeoOOB'A3KOBO 3aMiLLeHOro reTepouunknoarnkiny,
npu uboMy cpopmyna lll He siBnsie coboto

/\/S\S/\/

6. Cnonyka abo komnosuuis ANna 3acTocyBaHHsA 3a Oyab-9KMM i3 MOnepefHix BapiaHTiB
3[iNCHEHHS!, e 3aCTOCYBaHHA 0OATKOBO BKMOYAE BBEOAEHHSA MPOTUMIKPOOHOro areHTta, nepeBaxHoO
BubpaHoro 3 npoTurpubkoBoro 3acoby abo aHTMBIOTUKA.

7. Cnonyka abo komnosuuis Ans 3acTocyBaHHA 3a Oydb-AkMM i3 nonepegHix BapiaHTiB
3[iiCHEHHS, e 3acTOoCyBaHHSA J04AaTKOBO BKIOYAE BBEAEHHS NMPOTU3ananbHOro areHTa.

8. Crnonyka abo koOMMo3uuis Ansi 3acToCyBaHHA 3a Oyab-a9kMM i3 nonepedHix BapiaHTiB
30iiCHEHHS, Ae MiKyBaHHSA Mpu3HadeHe Ans 3MeHLLEeHHS YyTBOpeHHSA abo pocTy GionniBku Ta/abo ons
pYyMHYBaHHsS1 ab0 3MeHLUeHHs GionniBku.

9. Crnonyka abo kOMMo3uuiss Onsi 3acToCyBaHHA 3a Oyaob-9kMM i3 nonepeaHix BapiaHTiB
3[iiCHEHHs, e po3nad, NoB'a3aHuMn 3 bionniBkol, SABNSAe cobOK XPOHiYHY Ta/abo nepcucTyrody
iHdbekuito.

10. Cnonyka abo KoMMo3uuis Ans 3acToCyBaHHSA 3a Oyab-AKMM i3 nonepegHix BapiaHTiB
3[iiCHeHHs, de posnag, nos'sa3aHui 3 bionniekoto, ABnse coboro nanbuesmn gepMaTnt abo XpPoHiYHY
paHoBY iH(eKU;Io.

11. Cnonyka abo KoMMo3uuis Ans 3acToCyBaHHSA 3a Oyab-akMM i3 nonepegHix BapiaHTiB
3[ifiCHEHHs, Oe po3nag, NoB's3aHuin 3 OionniBkoto, sIBNsie cobok iHGEKUilo MONOYHOI 3anosu,
nepeBaxHo Ae po3nag, NoB's3aHnin 3 6ionniBkoto, ABNsSe coO600 MacTuT.

12. Cnonyka abo KOMMO3uuUis [Ansi 3acToCyBaHHSA 3a Oyab-AKMM i3 nonepegHix BapiaHTiB
30iNCHEHHs, e NiKyBaHHA Npu3HadeHe Ans ccasLs.

13. Cnonyka abo KOMMoO3wuis [Ansi 3acToCyBaHHSA 3a Oyab-AKMM i3 nonepeHix BapiaHTiB
34iNCHEHHs, e NiKyBaHHA NpusHadeHe Ans XYNHUX TBapuH, NepeBaXKHO KOpIB.

14. Cnonyka abo KoOMMo3uuis Ans 3acToCyBaHHSA 3a Oyab-akMM i3 nonepegHix BapiaHTiB
3AiNCHEHHs, e KOMMNO3WLA MO CYTi He MICTUTBL AianinTiocynbiHar.

15. Cnonyka abo KoMno3wuis Ans 3acToCyBaHHSA 3a Oyab-akMM i3 nonepegHix BapiaHTiB
3[iiCHEHHs1, fe bionniBka MiCTUTL BakTepii, opibxkaxi, rpnbn, mikpoBogopocTi abo ix koMbBiHau,o.

16. Cnoci6 nikyBaHHs1 po3nagy, NoB'si3aHOro 3 GionniBkot, y iHAMBIAA, A€ 3a3Ha4YeHun crnocid
BKITIOMaE BBEAEHHS iHAMBIOY, AKUIM LbOro NoTpebye, KoMNo3uuii, Lo MICTUTb cnonyky dopmynu |

o)
\\S/S\R2
R\

o dopmyna |,

ae R1 i R2 HesanexHo BMOpaHi 3 HEODOB'A3KOBO 3aMilLEHOro JiHIMHOrO abo po3ranyXeHoro
arnkiny, HeoOOB'A3KOBO 3aMilleHOro niHinHoro abo po3ranykeHoro arkeliny, HeOoOOB'A3KOBO
3aMilLleHOro  niHiMHOro abo  po3rany)XeHoro  arnkiHiny, HeOoDOB'A3KOBO 3aMillleHOoro apwny,
HeobOB'sI3KOBO 3aMiLLLEHOro LMKoarkiny, Heo60B'A3KOBO 3aMilLLeHOro reTepoLuMKnoankiny,
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nepeBaxHo, Ae cnosyka siBnsie coboto nponinnponanTiocynbdoHat (PTSO),
Ae KOMMOo3uLis Mo CyTi He MICTUTb AianinTiocynbdiHarT.
17. Bupib, noBepxHs AKOro NPMHaNMHI YacTKOBO MOKPUTA KOMMO3WLIEK, L0 MICTUTb CMOMyKy

dopmynu |

O\\ S
/S/ \Rz
R™ \\
0 dopmynall,

ae R1 i R2 HesanexHo BMOpaHi 3 HEODOOB'A3KOBO 3aMilLleHOro JiHiMHOro abo po3ranyXeHoro
ankiny, HeoOOB'A3KOBO 3aMilLeHOro niHiHoro abo po3ranykXeHoro arkeHiny, HeobOB'I3KOBO
3aMillleHoro niHiMHoro abo  po3rany)XeHoro  arnkiHiny, HeOoOOB'A3KOBO  3aMilLleHOro  apwiy,
HeobOB'A3KOBO  3aMiLLeHOro  Lumknoankiny, HeobOB'sI3KOBO 3aMilleHOoro reTepouuknoankiny, Aae
KOMMO3KLiA N0 CyTi He MICTUTb dianinTiocynbdiHaT, nepeBaxHo, Ae BUPi® € NpoayKTOM AN YNLLEHHS,
MeANYHUM NPUCTPOEM abo XipypriYHMM NPUCTPOEM.

18. Cnocib in vitro 3anobiraHHA abo 3MeHLLEHHSA YTBOPEHHS abo pocTy BionniBkvM Ha NoBepxHi abo
PYMHYBaHHS YY 3MEHLLEeHHs BionniBku Ha NOBEPXHi,

Ae 3a3HayeHun crnocib BKNOYaE 3acTOCyBaHHA KOMMO3WUil A0 NOBepxHi Ans 3anobiraHHa abo
3MEHLLUEHHS YTBOpPEHHS abo pocTy GionniBku Ha NOBEPXHI,

abo Ans pymHyBaHHS YN 3MEHLLEHHS GionniBKM Ha NOBEpPXHi, A& 3a3Ha4yeHa KOMMO3uuis MICTUTb
cnonyky copmynu |

N\ _S
4/s/ SR?
R™ \\
o dopwmyna I,

ae R1 i R2 HesanexHoO BMOpaHi 3 HEODOB'A3KOBO 3aMilLEHOro iHINHOrO abo po3ranyXeHoro
ankiny, HeoOOB'A3KOBO 3aMilleHOro niHiHoro abo po3ranyXeHoro arnkeliny, HeobOB'A3KOBO
3amilweHoro niHiHoro abo  posranyXeHoro ankiHiny, HeobOB'A3KOBO 3aMilleHoro  apuny,
HeOoOOB'I3KOBO 3aMILLEHOro LMKIoarnkiny, HeobOOB'I3KOBO 3aMilLeHOro retepouuknoankiny, abo ge
KOMMO3MLIA MO CyTi He MICTUTb AianinTiocynbdiHar,

19. Komnosuuis, wo mMictntb cnonyky opmynu |

o)
\\S/S\R2
R\

o dopwmyna I,

ae R1 i R2 HesanexHo BMOpaHi 3 HEOOOB'A3KOBO 3aMilLeHOro MiHinHOrO abo po3ranyXeHoro
ankiny, HeoOOB'A3KOBO 3aMilleHOro niHiHoro abo po3ranykeHoro arnkeliny, HeobOB'A3KOBO
3amilweHoro niHiHoro abo  posranyXeHoro ankiHiny, HeobOB'A3kOBO 3aMilWeHoro apuny,
HeOOOB'I3KOBO  3aMIiLLLEHOro  LuKroarkiny, HeoDOB'A3KOBO 3aMillleHOro reTepouuvkroankiny, ne
KOMMo3uuia Mo CyTi He MIicTUTb JianinTiocynbdiHat, i e KoMmnosuuia € dapmaueBTUYHO
KomMnoaswieto abo yHKLiOHaNbHMM Xap40BUM MPOAYKTOM.

20. Bupib, cnoci6 abo komnosuuis 3a Oyab-SkuM i3 BapiaHTiB 34ilicHeHHs 16-19, ge cnonyka
saBnsie codoro PTSO.

21. Bupib, cnocib abo komnosuuia 3a 6yab-skum i3 BapiaHTiB 3aiicHeHHs 16-20, oe KoMnosuuis
AO0AaTKOBO MICTUTb MPOTUMIKPODOHMI areHT, nepeBakHO BMOpaHWi i3 NpoTurpmbkoBoro 3acoby abo
aHTMbioTUKA.

22. Bupi6, cnocid abo komnosuuia 3a 6yab-sikum i3 BapiaHTiB 34iNCHEeHHA 16-21, oe koMno3uuis
[00aTKOBO MICTUTb NpoTU3anasibHUN areHT.

23. Bupib, cnocid abo komnosuuis 3a 6yab-sikum i3 BapiaHTiB 34iNCHEHHA 16-22, oe koMno3uuis
A00aTKOBO MICTUTL cnonyky dopmynu |l

®opmyna ll,
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ae R3 i R4 HesanexHoO BMOpaHi 3 HEODOB'A3KOBO 3aMilLEeHOro niHinHOro abo posranyxeHoro
ankiny, HeoOOB'A3KOBO 3aMilleHOro niHiHoro abo po3ranykXeHoro ankeHiny, HeobOB'A3KOBO
3amiwieHoro niHiHoro abo  posranyXeHoro ankiHiny, HeobOB'A3KOBO 3aMillleHoro  apuny,
5 HeobOB'I3KOBO 3aMILLIEHOrO LiMKNoarnkiny, HeobOB'A3KOBO 3aMiLLeHOro reTepoLmKoankiny, npy LboMy
dopmyna Il He aBnse coboto
(0]

|
/\/S\S/\/

n

dopmyna lll,

Ta/abo KomMno3uuis 4oAaTKoBO MICTUTL cnonyky dopmynu |

10
ae n gopisHioe 1, 2 abo 3 Ta R1 i R2 He3anexHo BnubpaHi 3 He0OOOB'A3KOBO 3aMiLLEHOro NiHINHOro
abo posranyxeHoro arnkiny, HeobOB'A3KOBO 3aMilLeHOro MiHIHOro abo po3ranyXeHoro arnkeHiny,
HeobOB'sI3KOBO 3aMilLIEHOro JiHiINHOrO abo po3ranyXeHoro arikiHiny, HeoOOB'SA3KOBO 3aMilLlEHOro
apuny, Heob0B'A3KOBO 3aMilLLEHOr0 LMKIoarnkiny, Heo6OB'A3KOBO 3aMilLleHOro reTepounknoarnkiny,
15 npu uboMy copmyna Il He siBnsie coboto

/\/S\S/\/

KOPOTKWMIA ONMNC KPECNEHb
20 ®ir. 1. MNpoueaypa, WO BUKOPUCTOBYETLCHA AN BMMiptoBaHHsA BBy QS1 i QS2 Ha 3HMLWEHHS
OionniBkM nig Yac BMMIpIOBaHb Yy JiyHKaxX MIKpOTUTpaLiiHMX nnaHweTiB. Ha ®ir. 1A nokasaHo cnocio,
KA BMKOPUCTOBYIOTb ANsl BUMIpIOBaAHHA GionniBoK y MIKpOTMTpaUiMHUX nnaHweTax, a Ha dir. 1B
nokasaHo crnocid BUMiptoBaHHS yTBOPEHHS BionniBkn Ha Kinkax.
®ir. 2A. Bnnve QS1 i QS2 Ha nisHe yTBOpeHHsA OionniBkmn P. aeruginosa i S. aureus B ymoBax
25  Baratoro cepegosuwa. dir. 2B. Bnnue QS1 i QS2 Ha ni3He yTBOpeHHs GionniBkm P. aeruginosa i S.
aureus B ymoBax MiHiManbHoOro cepegosuiwia. ®ir. 3niBa: BNAWB Ha Ni3HE YTBOPEHHS GionniBkuM B
nyHkax; oir. cnpasa: BNAMB Ha Mi3HE yTBOPeHHSA 6ionniBku Ha Kinkax. PiBHI 3HaYyWOCTi nokasaHi
3ipoukamu (*: P<0,05; **: P<0,01; ***: P<0,001; ****: P<0,0001).
®ir. 3 (A). bionnieka, Wwo BMAINAeTbCA HGe3nocepedHbO 3 BUMEHI nicns AoiHHS; (B) Gionniska,
30 OTpMMaHa nicns NpocitoBaHHA MOJIOKa Micns AOIHHA KOPOBM 3 MacTMTOM, Yyepes3 OAMH-TPU OHi nicns
nikysaHHsa Tabnetkoo PTSO/PTS.
®ir. 4. MNepebir iHdeKUiT (MpsiMi CTPINKW) i 3aroeHHs (MYHKTUPHI CTPINKN).
OETANBHUN OMUC BAPIAHTIB 30IMCHEHHA BUHAXOLY
BvHaxig Hagae cnonyku, KOpUCHI AN 3MEHLUEHHS, pyAHYBaHHA Ta/abo 3anobiraHHsl YyTBOPEHHIO
35  OGionniBok. HecnogiBaHo Oyno BMSABMEHO, WO ONUCaHi B JAaHOMYy AOKYMEHTI CMOMyKU PYMAHYIOTb
OionniBku, WO MICTATb OyXKe reTeporeHHi MikpobHi nonynsauii (ave., Hanpuknag, Mpuknag 2), a Takox
OionniBku, WO MICTATb BigOMi naTtoreHn noavHKu (ouB., Hanpuknag, Mpuknagm 3 i 4). BuHaxig Takox
Hafae, WO CrnonyKku akTUBHI NpoTK BionniBOK He TinbkK in vitro, ane Takox in vivo, i iX MOXHa BBOAMTU
SIK CUCTEMHO (Hanpuknag, nepoparnbHo), Tak i micueBo (auB., Hanpuknag, MNMpuknaam 5-8).
40 BuHaxig Hapae tiocynbdoHat dopmynu |

o\\ S
/S/ \Rz
RY \\
0 dopmyna I,

ae R1 i R2 HesanexHo BuOpaHi 3 HEOOOB'SI3KOBO 3aMILLEHOro MiHINHOrO abo po3ranyXeHoro
45  ankiny, HeobOB'A3KOBO 3aMillleHoro niHinHOro abo po3ranyXeHoro ankeHiny, HeobOB'A3KOBO
3aMmilWleHoro  niHiiHoro abo  po3ranyXeHoro —arnkiHiny, HeobOB'A3k0BO 3aMilleHoro apwuny,
HeobOB'sI3KOBO 3aMiLLLEHOro LMKoarkiny, Heo60B'A3KOBO 3aMilLLeHOro reTepoLMKoankiny.
Y Oeakunx BapiaHTax 3fiNCHEHHA BMHaxig Hadae TiocynbdiHat cdopmynu i
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dopwmyna ll,

ae R3 i R4 HesanexHoO BMOpaHi 3 HEODOB'A3KOBO 3aMilLEeHOro niHinHOro abo posranyxeHoro
ankiny, HeoOOB'A3KOBO 3aMilleHOro niHiHoro abo po3ranyXeHoro ankeHiny, HeobOB'A3KOBO
3amiwieHoro niHiHoro abo  posranyXeHoro ankiHiny, HeobOB'A3KOBO 3aMillleHoro  apuny,
HeobO0B'A3KOBO 3aMILLIEHOrOo LiMKnoankiny, HeobOB'A3KOBO 3aMiLLeHOro reTepoLmKnoankiny, npy LboMy
dopmyna Il He aBnse coboro

/\/S\S/\/

Y Oeskux BapiaHTax 34iiCHEHHS BUHaXig Hagae crnonyky, wo mae gopmyny

n

®opwmyna ll,

Ae n gopisHioe 1, 2 abo 3 Ta R1 i R2 He3zanexHo BnbpaHi 3 He0BOB'A3KOBO 3aMilLeHOro NiHiNHOro
abo posranyxeHoro arkiny, HeobOB'I3KOBO 3aMilLLeHOro JiHiIMHOro abo po3rany)kXeHoro arkeHiny,
HeobOB'sI3KOBO 3aMilLIEHOro JiHiINHOrO abo po3rany)XeHoro arnkiHiny, HeoOOB'I3KOBO 3aMilLEeHOro
apuny, Heob0B'A3KOBO 3aMilLLEHOr0 LMKIoarnkiny, Heo6OB'A3KOBO 3aMilLleHOro reTepounknoarnkiny,

npu uboMy copmyna lll He siBnsie coboto

/\/S\S/\/

Cronykn, wo matotb copmyny |, Il abo Ill, aragytoTbca B gaHOMy AOKYMEHTI siK “"crnonyku",
"TepaneBTuUYHI cnonykun" abo "TepaneBTUYHI cnonyku Tiocipkn". Cnonyku BKYaTb coni dopmynu |,
Il a6o Ill. MepeBaxHo, cnonykn matoTb copmyny | abo cdopmyny Il. Cnonyku, wo matoTe opmyny |
abo dopmyny I, MoxHa BMKOPMCTOBYBaTU pas3oMm i3 crnonykamu, wo mawTb dopmyny lll. Binbw
nepeBaxHo, cnonyka Mmae dopmyny |. [lepeBaxHo, cnonyka dopmynu | aBnse coboto
nponinnponaHTiocynbdoHat (PTSO). PTSO mae cTpykTypy:

MepeBaxHo, cnonyka dopmynu Il asnse coboto nponinnponaHTtiocynsdiHat (PTS). PTS mae
CTPYKTYpY:

0
I

H
NS aa N a N

MponinnponaunTiocynedgoHaT (PTSO) i nponinnponaHTiocydiHat (PTS) € npupogHumn cnomnykamu,
AKki MicTATbCA B pocrnuHax cimenctBa Allium. Hanpuknag, Allium sativum (vacHuk), Allium cepa
(umbynsa pinyacta), Allium ampeloprasum (unbynsi BuHorpagHa), Allium schoenoprasum (umbyns
wHiT) Ta Allium chinense (umbynsa kuTancbka). Cnonykn MoXxyTb OyTWM eKcTparoBaHi 3 MPUPOAHOro
kepena abo MoXyTb ByTM OoTpMMaHi CMHTETUYHUM wnaxom. Obuaei cnonykn PTS i PTSO Takox
KOMepUiMHO OOCTYIMHI.

Y fOesikmx BapiaHTax 34iMCHEHHS CMONYyKW OTPUMYIOTb i3 NPUPOAHUX [HKepen, Taknx K POCINHW.
Cronykn MOXHa ekcTparyBaTu 3 POCIIMHHOINo mMaTtepiany pisHMMu crnocobamu. BignosigHun meton
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3anexuTb Big4 XiMiYHMX BRacTMBOCTEM CNonyk. Hanpuknag, eKkcTpakuilo MOXHa MoyYuMHaTtvM 3
HEeMNoMNsapPHOro PO34MHHUKA, a NOTIM BUKOPUCTOBYBATU PO3UMHHUKM 3i 3pOCTAOYO0 MOMspHiCcTio. Kpim
TOro, CronyKkn 3 POCAMHM MOXHa ekcTparyBaT CNMpTOM. Taki eKCTPpaKTu MOXYTb MICTUTWU, Hanpuknag,
npnbnusHo 80 % PTSO i npubnusHo 20 % PTS. Y nepeBaxHWx BapiaHTax 34iIMCHEHHS KOMMNO3WLIT,
OnucaHi B gaHoMy AoKyMeHTi, MicTaTe PTSO Ta PTS y cniBBigHOLWEHHI LoHaiMeHLwe 3:1, nepeBaxHo
npnbnuaHo 4:1 3a macot. He B6axatoum ByTn 3B'A3aHMMM Teopielo, BUHaXxig Hagae€, WO aKkTUBHICTb
npoTu GionniBkn B 0OCHOBHOMY 3ymoBrneHa PTSO.

EkcTpakTu yacHuky paHiwe Bynu onvcaHi 4N BUKOPUCTaHHS B diETUYHUX AobaBkax. YacHuk - ue
TpaBa, Ky BMPOLLYIOTb Y BCbOMY CBITi. BiH noB'da3aHuin 3 umMbyneto, unbyner BUHOrpagHoHo i umbyneto
WHIT. EKCTpakTn YacHuKy i ocobnmnBo cnonyku anniunHy 6yny BMBYEHi Ha NpeaMeT iX NoTeHuiany ans
NiKyBaHHA pisHUX 3axBoptoBaHb. HanyacTilwe iX BUKOPUCTOBYIOTb NMPU CTaHax, NoB'A3aHnX i3 cepuem i
KPOBOHOCHO cuctemoro. Lli cTtaHm BKknoYaloTb BUCOKUMA  KPOB'SAHWIM  TUCK, BUCOKUA piBEHb
XonecTepuHy abo iHLMX XUPIB Y KPOBI Ta YLLiNbHEHHS apTepin.

Hanpuknag, Garlicon - ue TabneTtka, WO MICTUTb EKCTPaKT YacHuWKy. BiH onucyeTbca sk
YACHUKOBUIN MOPOLLUOK, BUCYLLEHU MpPU KOHTPOMbOBAHIN Temnepatypi, Y cneuianbHii nikapcbkin
dopmi, a came TabneTkax, BKPUTUX KALLKOBOPO3YMHHOI 060NOHKOL0. Lie NoKpuTTa 3axullae Tabnetky
nig Yac NPOXOMXEHHS Yepes LUMYHOK i PO3YMHAETBCA B TOHKIM KM, BUBINbHAOYM BMICT. Garlicon
npeacTaBneHnn Ak 3axXucT Big PU3MKY BMCOKOrO PiBHS XONecTepuHy B CMpOBaTLi KPOBi Ta cepueBux
3axsoptoBaHb. Kpim Toro, EP 2110128 poskpuBae BukopucTaHHs oTpumaHux 3 Alliaceae cnonyk sk
Np1poaHoi 4o6aBku 40 KOPMY AN TBAPWH AK anbTepHaTUBM aHTMBIOTUKaM.

Ha BigMiHy Big eKCTpakTiB 4acHMKY, siki MICTATb BENUKY KinbKicTb pi3HuMx crnonyk, ge PTSO e
APYropsiAHMM KOMMOHEHTOM, KOMMO3uUii, NnpeAcTaBneHi B aHOMYy OOKYMEHTI, NepeBaXHO MICTATb
PTSO y BULLIN KOHUEHTpAUT, HX NPMPOOHI eKCTpakTK YacHuKy. KpiMm Toro, xoya npmMpoaHi eKCTpakTu
YaCHUKY MICTATb BENWKY KiMbKICTb PI3HUX PEYOBUH, KOXHA 3 SIKMX Ma€ pi3Hui (iHogi HebaxkaHui)
edeKT, NpeacTaBneHi B JaHOMYy LOKYMEHTI KOMMo3uLlii € KopucHumn anst 3abesneyenHs PTSO 6Ges
Oyab-akmx HebaxaHmx nobGiYHUX eqeKTiB IHWNX KOMMOHEHTIB EeKCTpakTy 4YacHuky. Kpim Toro,
komnoawuii, 36araveHi PTSO, gonyckatoTb GinbLu BUCOKi 4O3YBaHHS.

Hanpuknag, ekcTpakT 4acHUKy Mae cunbHui 3anax. Konu TBapuHam [JaloTb Taki eKCTpakTu
YaCHUKY, Lii 3anaxm TakoX BUSIBNAIOTECS B MPOAYKTAX TBAPUHHOIO MOXOMKEHHS, TakUX SK MOSIOKO Ta
anus. Cnoxusadi CpunMaroTb NPOAYKTM, WO MarTb Ui 3anaxu, SK 3inCoBaHi, i Taki 3anaxu Takox
MOXYTb BNNMBATW HA CMaK TakMx NpoaykTiB. Ha npakTuui npogyKTy TBApMHHOIO NOXOOKEHHS, 3i0paHi
nig Yac BMKOPUCTAHHSI EKCTPAKTY YacHMUKY, SIK MpaBurio, NOTPIOHO yTunisyBaTu. BxxMBaHHsSI eKCTpakTy
YaCHUKY NI0ObMU MOXEe NPU3BECTM OO0 NOKABM 3anaxy Tina Ta HenpmeMHOro 3anaxy 3 poTa.

HaBnaku, TepaneBTWYHi CMOMyKW, OMUCaHi B [aHOMYy [OKYMEHTi, MepeBaXxHO He MaloTb
HeraTMBHUX edeKTiB eKCTPaKTy YaCHWKY, onnucaHux Bulle. Hanpuknag, ons cCinbCbKOrocnogapcbKux
TBapWH Le Mano Benuky KOMepUiHy nepeBary, OCKiflbKM OTpUMaHi NpoAyKTU TBAPWUHHOIO
NMOXOMAXEHHS (Taki Ik MONOKO Ta auusa) 6ynu npuagatHUMK ANS CNOXMBauiB. Y AedAKMX BapiaHTax
3[iNCHEHHST BMHaxXig NpomnoHye cnocobu, LWo BKMOYaTb BBEOAEHHSA iHAMBIAY, AKUA LbOro noTpebye,
KOMMo3wLii, Ik OMMCaHo B LibOMY AOKYMEHTI, e 3a3HayeHe MikyBaHHS He Npu3BOAMTL OO 3anaxy Tina,
HEMpPUEMHOro 3anaxy 3 poTa, HasiBHOCTI HEHOpMarbHMX 3anaxiB y piguHax opraHiamy (Takmx siK
Monoko) abo, y Bunagky 3 ntaxaMu, He BUKIMKAE HEHOPMaribHOro 3anaxy seub abo, WoHarnMeHLe,
MEHLLOK MipOH0, H>XX eKCTPaKT YaCHUKY.

BuHaxig nponoHye KOMMo3uuii, Lo MICTATb CMOMYyKW, SK ONMCaHO B LIbOMY OOKYMEHTI, 30Kkpema
KOMMo3wLii, Wo MicTsaTb cnonyku popmynu | Ta/abo cnonyku dopmynu Il. NepeBaxHo Taki KOMNO3uLi
no cyti He MicTaTb dianintiocynbdiHaT. HianinTiocynbgiHat Ginblw BigOMUA Nig HA3BOK aniuuH.
AniuvH € cipkoopraHiYHo cnonykoto. Konu CBiKMI YacHMK HapisaloTb abo noapibHoTb, depMeHT
aniiHasza nepeTBoOploe aniiH B aniyuH, AKMKA BiAMNOBIAAE 3a apoMaTt CBIKOro YacHUKY. YTBOpEeHUn
aniuMH € HecTabinbHUM i LWBMAKO NEPETBOPHETLCS Ha CEpilo iHLWNX CIPKOBMICHUX CMOMYK, TaKMX SIK
pianingucynedig. OguH 3yG4umK YacHMKY MIiCTUTb Big 5 Ao 18 mr aniyumHy.

AK BUKOPUCTOBYETLCA B LiIbOMY AOKYMEHTI, "No CyTi BiNbHUI" CTOCYETLCA KOMMNO3WLIN, LWLO MICTATb
MeHwe 5 mac. % gianintiocynbdiHaTty. Y gesknx BapiaHTax 34iNnCHEHHS KOMMO3uLii MiCTATb MeHwwe 1
Mac. % gianintiocynbgiHaTty, nepeBaxHo MeHwe 0,5 mac. % gianintiocynbgiHaTy. Y [eskunx
BapiaHTax 3A4iICHEHHS KOMMO3WULisi MICTUTb TepaneBTUYHI cnonyku Tiocipku (Hanpuknag, PTSO Ta
PTS) y macoBomy cniBBigHOLWEHHI A0 gianinTtiocynbdiHaTty woHaMeHwe 10:1, Ginblw nepeBaxHO
woHanmeHLwe 100:1.

Komnoswuuii 3a gaHMM BMHaxOAOM TaKOX MepeBaXHO MO CyTi He MICTATb Aianinaucynbdigy. Y
OesikuX BapiaHTax 3[4iNCHEeHHSA KOMMO3uLii MicTaTb MeHwe 1 Mac. % AianintiocynbgiHaTy, nepeBaxHo
MeHwe 0,5 mac. % pianinTiocynbdiHaty. Y Oedkux BapiaHTax 34IMCHEHHS KOMMO3ulis MICTUTb
crnonyky cdopmynu | Ta/abo dpopmynu Il (Hanpuknag, PTSO ta PTS) y macoBoMy criBBigHOLIEHHI 00
gianingucynedigy woHanmeHwe 10:1, 6inbw nepeBaxHo wWoHarmeHwe 100:1.
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Y Aesikux BapiaHTax 3AiINCHEHHS MPOMOHYHTb KOMMO3uULi, Yy AKX WoHanveHwe 50 %, nepeBaxHo
woHanveHwe 90 % 3a Macol akTUBHMX iHrpedieHTiB € cnonykamu 3a cdopmynoto |, Il abo I, sk
ONUCaHO B LIbOMY [OOKYMEHTI. Y OesKux BapiaHTax 34iIMCHEHHS MNPOMOHYKTb KOMMNO3WLIl, Yy SKUX
€OVHNMU aKTUBHUMU iHrpedieHTammn € cnonyku 3a cgopmynoto |, Il abo Ill, HeoboB'A3kOBO BKNOHAKOUU
[OoOaTKOBI NMPOTUMIKPOOHI areHTu Ta/abo npoTusananbHi areHTU. Y aesikux BapiaHTax 34iINCHEHHS
NPOMOHYIOTL KOMMO3uULii, ¥ AKX wWwoHanveHwe 50 %, nepeBaxHo wWwoHanmeHwe 90 % 3a macoto
aKTMBHMX iHrpeaieHTiB € cnonykamu 3a dopmynoto | abo I, ak onucaHo B LibOMY AOKYMEHTI. Y Aeskux
BapiaHTax 34iNCHEHHS NPONOHYIOTb KOMMNO3ULT, Y SKUX EANHUMM aKTUBHUMW iHrpeadieHTamMn € COMyKu
3a dopmynoto | abo Il, HeobOB'A3KOBO BKMHOYAOYM [OAATKOBI MPOTMMIKPOOHI areHTu Ta/abo
npoTusanarnbHi areHTu.

Cnonyku, onucaHi B UbOMY AOKYMEHTI, i KOMMO3WLii, WO iX MICTATb, KOPUCHI ANs NikyBaHHA abo
npodinakTukn iHdekuii. Hanpuknaa, KOHKpeTHe BUKOPUCTAHHSA ANns nikyBaHHs abo npodyinakTukm
pecnipaTopHOI iHdeKLUii, KMLWKOBOI iHdeKUii, iHeKLiT MOMOYHOT 3ano3n, iHdeKuii BUMEHI, iHdeKuil
WKipKW, iHbeKUii cevoBOro mixypa, iHdekuii Byxa, cucteMHoi iHdekuii, iHdekuii cyrnobis, iHdekuii
MO3KY.

BukopuctoByBaHWin B JaHOMY AOKYMEHTI TEPMIH "iHpeKLis" cTOCYyeTbCA, Hanpuknag, natoreHHnx
iHbekuin, Ski MOXYTb NPU3BECTU OO0 3axXBOPIOBaHHSA. 30kpema, Takumu iHdekuigmu € BaktepianbHi
abo rpmbkoBi iHekuii. Y Kpawomy BapiaHTi 34iNCHeHHs iHdeKuia € BakTepianbHOW0 iHeKUieto.
BakTepii Ta rpubkm 3ycTpivaoTbCA Make CKpisb i ICHYOTb Y AyxXe pisHOMaHIiTHUX dopmax. binbwicte
3 HMX He € LWKIgANMBUMM i Hacnpaedi He3aMiHHI Ons XUTTS Ha 3emni Ta HeoOXigHi Ans 340poB's
pOCInVH, TBapWH i NoanHn. Hanpuknag, MiKpoGiom Yy KULIKIBHMKY noden i TBapuH, oe Gaktepii Ta
rPUBKM XMBYTb SIK CUMBIOHTU 3i CBOIM rocnogapem, € Tak 3BaHOK KULLKOBOK dpriopoto. Kpim Toro, Ha
LWKipi NpUpOAHO NPUCYTHI GakTepii, SKi € YaCTUHOK IMYyHHOI cucTeMW. |HWKMM Npuknagom € Gionorisa
I'pPyHTY, sika 34ebinblioro cknagaetbcs 3 OakTepint i rpubkiB. [Oesiki OakTepii Ta rpubku MOXyTb
BUKNUKaTK naToreHHi iHdekuii, Hanpuknag y tBapuvH abo noguHu. Lli naTonoriyni iHekuii MoxXyTb
Np13BECTM OO 3aXBOPIOBAHHS Ta XBOpobu iHikoBaHOT ocobu.

BukopuctoByBaHuin B AaHOMy [AOKYMEHTI TepMiH "nikyBaHHs iH(ekuil" o3Hayae 3MeHLLEeHHS
TSKKOCTI Ta/abo TpmBanocTi iHdekuii, Ta/abo 3MeHLLEeHHs TSXKKOCTi Ta/abo TpuBanocTi CUMMTOMIB
iHdekuii. lMepeBaxHo, 3a3HayeHe MiKyBaHHA MNPU3BOAMTL OO BIOAHOBMEHHSA 340POB'A iHAMBIAA.
BaxaHo, o0 iHauBI4 MaB MeHLLe CUMMNTOMIB 3axBOPIOBaHHA abo nNpoTarom Ginblu KOPOTKOro 4vacy.
AK BUKOPUCTOBYETLCSA B OAHOMY AOKYMEHTI, "npodpinakTuka iHgekuii" ctocyeTbest 3anobiraHHs abo
anbTepHaTMBHOIO BiACTPOYEHHST MoyaTky iHgekuUii abo 0gHOro YK KinbKoX CUMMNTOMIB, NOB'A3aHUX 3
iHdbekKUi€eto.

Heski mikpoopraHiamu, Taki sik 6akTepii, MIKpOBOAOPOCTI, rpubKKU, TOLLO, MOXYTb YTBOPKOBaTU
bionniskn. Cnonyku, onucaHi B UbOMY OOKYMEHTI, TakoX KOpPUCHI Anst 3anobiraHHs abo 3MeHLUEeHHS
yTBOpPeHHs1 abo pocTy Gionnieku, Ta/abo gns pynHyBaHHA abo 3meHLeHHs Gionnieku. NepeBaxHoO,
CMONyKM Ta KOMMNO3uLii, WO iX MICTATb, € KOPUCHUMU AN NiKyBaHHSA abo npodhinakTnukn posnagis,
noB'sa3aHnx 3 Gionniskoto.

Tepmin BionmiBka cnoyaTky BMKOPWUCTOBYBaBCH B TEXHIYHIM Ta eKOmMoriyHin mikpobionorii ans
onncy cninbHoTK "cmaauux" GakTepin Ta iHWKWX MiKpOOpraHi3amiB, NPUKpINneHMx A0 NpupogHux abo
LWITYYHUX TMOBEPXOHb. YTBOPEHHHA MIKPOOHOT OGionmiBKM iHILilOETLCA KOMOHi3auielo 6akTepin Ha
NMOBEPXHi, OO SKOi BOHWM MNPUKPINMAOITLCSA Ta YTBOPKIOTb CNU30BY MNIIBKY, WO CKNagaeTbca 3
opraHiyHux nonimepiB. Lis nepBuHHa GakTepianbHa nnieka nNpuBabIitoe iHWi MiKpoopraHiaMu, Taki sik
BOAOPOCTi Ta HaWMpoCTiWi, rpubKM Ta HaWNpOCTiWi, WO NpuM3BOAUTb OO0 YTBOPEHHS BUAUMOI
OaraTtoBnaoBoi GionniBku. Taki TpMBUMIpHI BionniBku € BClOAUCYLWMMK B NPUpOAi i 3HaxogAaTbCcsa Ha
BCiX MOBEPXHSX, SKi KOHTaKTyloTb 3 BOAOH. [1pobrnemMy OXOpOHW 340pOB'S BUKMMKAOTb MiKPOOHI
fionniBkM B MyHIUMNanNbHWX CcUCTEMax BOAOMOCTAYaHHA Ta MOOYTOBMX  BOAOMPOBIOHWUX
TpybonpoBogax i npuctposx. EdektmHicTe cnonyk cdopmynu |, Il Ta Il wogo Takmx 6aratoBMaoOBMX
BionniBok HaBKONWLIHBLOTO CepefoBMLLa NPOAEMOHCTPOBaHa B Npuknagax 2 Ta 3.

BukopuctoByBaHuin B gaHOMy [OOKyMeHTi TepMmiH "GionmiBka" cTocyeTbCa  nonynsuii
MiKpOOpraHi3miB, $Ki CKOHLEHTPOBaHi Ha MexXi po3giny (3assuyam TBepAa peyoBuHa/piguHa) i
3a3BMYal  OTOYEHi MO3aKNITUHHOK MOJSIIMEPHOK  CrM30BOK  MaTpuueto.  bionniBkn  MoxXyTb
YTBOPHOBATUCHA Ha XUBUX abO HEXMBUX MOBEPXHSIX i 3yCTpidYalOTbCA B NPUPOOHWUX, MPOMUCIOBUX i
nikapHsaHMX ymoBax. BionniBkM MOXyTb MICTUTU GaraTo pisHWX TWUMIB MIKpOOPraHiamiB, Hanpuknag,
OakTepii, apxei, HanWnpocTiwi, rpnbkn Ta BogopocTi. MNepeBaxHo Taki GionniBku MicTATb GakTepil,
MikpoBogopocTi (Taki ik Prototheca spp.) abo rpubku.

AK BUKOPUCTOBYETLCS B LiIbOMY AOKYMEHTI, "MNiKyBaHHA po3nagy, NoB'a3aHoro 3 6ionniskoro", Takox
3ragyeTbecst TYT siK "po3nag, NoB'a3aHuin 3 GionmniBKoK", BiAHOCUTBLCS 0O 3MEHLLEHHS TSHKKOCTI Ta/abo
TpUBanocTi po3nagy, Ta/abo 3aMeHLUEHHS TSXKKOCTI Ta/abo TpMBanocTi CUMNTOMIB po3nagy, 30KpeMa
cumnTomiB iHgekuii. epeBaxHO, 3as3HadeHe niKyBaHHS MNPM3BOAUTH A0 BIOHOBIEHHS 340pOB'S
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iHavBiga. baxaHo, WoO6 iHOWBIL4 MaB MeHLEe CUMNTOMIB 3axBopitoBaHHs abo npotsarom GinbL
KOPOTKOro yacy.

AK BUKOPUCTOBYETLCS B JAHOMY AOKYMEHTI, "3anobiraHHs abo 3MeHLeHHs1 yTBOpeHHs abo pocTy
GionniBkn" cTocyeTbca 3anobiraHHs, 3aTpUMKM abo 3MEHLLEHHSA YTBOpPEeHHS abo pocTy Gionniskn. Ak
Oyae 3po3ymino daxiBulo B AaHin ranysi, Take 3MeHLUEHHs YTBOpeHHS abo pocTy Gionnisku moxe
YMOBINbHUTW PICT GioNNiBKM NOPIBHSAHO 3 PpOCTOM HeobpobrneHux GionniBok. MNepeBaxHO, KOMMNO3MLT
KOPUCHI NS 3MEHLIEHHS YTBOPEHHS abo pocTy BionniBku. AK BUKOPUCTOBYETHLCSA B LIbOMY AOKYMEHTI,
"pyriHyBaHHs abo 3MeHLIEeHHS GionmniBOK" CTOCYETLCS YACTKOBOro abo NMOBHOIO BUAANEHHS BionniBKy.
Ak 6ype 3pos3ymino daxiBuo B [aHii ranysi, micrns Takoi o6pobkm nnaHKTOHHI GakTepii Bce Lwe
MOXYTb OYTW NPUCYTHIMN.

Cronyku, onucaHi B LibOMYy AOKYMEHTi, MOXYTb ByTu 3gaTHUMKU NopyLlyBaTh CTPYKTYpy Gionnisku,
Hanpuknag, No3akniTUHHOro CAIM30BOr0 MaTpUKCy. Y AeAKMX BapiaHTax 34iIMCHEHHSI CMOMYKN KOPWUCHI
ansa iHribyBaHHa KNiTMHHOI agresii. 3okpemMa, Cnonykn MOXyTb 3anobiratu agresii (6e3 3HULLEHHS
OakTepin) oo ctatuyHOi abo XMBOI MOBEPXHi BCIX TUMIB KNITWH, SKi 3yCTpiYalOTbCA B MIKPOBHUX
BionniBkax, 30Kpema BiflbHO XMBYYUX MIKPODIB.

He Gaxatoun 6yTn 3B'sI3aHUMU TEOpi€D, AaHWMI BUHAXIL NPOMOHYE, O TepaneBTUYHI CMOMyKM,
onncaHi B JaHOMy AOKYMEHTI, MOXYTb MPOSABAATU YaCTMHY CBOIX edekTiB, BNAMBalyM Ha BigyyTTs
kBopymy. [Nepegayva curHanie Big4yTTda kBopymy (QS) Bigirpae Baxnuey pornb y KOHTPOMi, Hanpuknaa,
ekcnpecii dhakTopiB BipyneHTHocTi 6akTepin. QS nepenbayvyae HaKOMUYEHHSI CUTHANbHUX MOMEKYN Yy
HaBKOJTMLUHbOMY CepeaoBWLLI, WO OO3BOMSIE OOHIA KMiTUHI BigvyBaTW LWINbHICTb KiNbKOCTi GakTepin i
CUrHanbHUX MOIEKyn, a OoTXkKe, OakTepianbHa nonynsuis B UINOMYy MOXe AaTu CKOOPAWHOBaHY
Bignosigb. Lli cnctemm MiKKNITUHHOT KOMYHiKauii peryniotoTb pi3Hi dyHKUil OakTepin, Taki sk
PYXNUBICTb, BipYNEHTHICTb, crnopynsuisi, NpoayKyBaHHSA aHTMGioTukiB, obmiH [HK i po3suTok GinbL
CKragHux OaraTOKNITUHHMX CTPYKTYP, Takux Ak GionniBku. Takum YMHOM, BTPYYaHHS B CUrHambHi
cuctemn QS mMoxe 3anponoHyBaTW HOBY cTpaTterito 60poTbbu 3 NEepCUCTYHOYMMU  (XPOHIYHUMM)
BakTepianbHMMKM iHdekuiaMn, 34aTHICTE NEBHUX PEYOBMH, TakUX SK NPUPOAHI CMOMNYKW, SiKi MaloTb
30aTHICTb npurHiveHHs ksopyM (QQ, adrn.: Quorum Quenching), MOXHa BMKOPWUCTOBYBATU $K
aHTVWaAresvBHi CNOMyKM Ta siK CMOMYKK, SKi NepeLLIKo4KatoTb YTBOPEHHIO BionmiBku.

Cnonykn, onucaHi B LbOMY AOKYMEHTI, 0COBMMBO KOPUCHI ANs NiKyBaHHA po3rafis, NoB'A3aHuX 3
bionniskolo, Qe po3nag xapakTepmsyeTbCs  XPOHiYHOW Ta/abo nmepcucTyrodoi  iHdekuieto.
Mepcuctytoda iHdEKUiss Ta XpOHiYHa IHMEKUis 4YacTo BUKOPUCTOBYKOTb B3aeMO3aMiHHO, are
0asyoTbCs Ha pi3HMX MexaHiamax. [lepcucTytodi iHeKUiT 3a3BMYai CTPUMYOTLCS IMYHHUM 3aXUCTOM,
ane MOXyTb aKTMBYBaTUCSH, KOMW TakU iMyHHUI 3axMCT ocnabnenui. lMepcucTytodi iHdekuii yacTto
NpoTikaTb 6E3CMMMNTOMHO i CTAOTh KIiHIYHO MOMITHUMU NMLLIE TOAi, KONN IMYHHWI 3aXUCT HE B 3MO3i
KOHTponoBaT nartoreHa. HesBaxawoum Ha Te, WO nNepcucTyrodi iHdekuii yYacto npoTikaTb
Oe3cumnToMHO, (paxiBeub Yy OaHin ranysi gobpe 3Hae 3acobu BUSBIMEHHS TaKuUX MNEPCUCTYHOUNUX
iHdbekUin, BKMNoYayK, Hanpuknaa, BUSBEHHS MIKPOOpPraHi3miB y 3paskax Bif nauieHTiB (Hanpuknag,
KpoBi abo ceui). Npun XPOHIYHIN iHIEKLiT NaToreHn 3anuwarTbCs B rpyni KMNiTUH/YacTUHAX TKaHUHU
(Hanpuvknag, cyrnobis abo nereHesin TkaHWHI). Y nauieHTa 3aBXau € CMMNTOMW 3aXBOPIOBaHHS, Xo4a
BOHW MOXYTb 6YyT cnabwummum, HiX y rocTpin gasi iHdekuii.

Hansckpasiwunm npuknagom 6ionniBKOBUX 3axBOPOBaHb 3anvLIaEeTbCa MacTUT BEMMKOI poraTtoi
xygobu. Mactut Benukoi poratoi Xyaobu € KniHiYHUM TepMiHOM AN iHeKLin MONOYHOT 3am03u KopiB
i MoxXe OyTWM CMApUYMHEHWMI KiNbKOMa naToreHamu, HannowupeHilwMn dQopmMammu  [Knx €
Staphylococcus aureaus, Streptococcus uberis, Streptococcus agalactia, Streptococcus dysgalactiae,
a Takox Serratia marescens Ta iHWIi dpakynbTaTMBHO naToreHHi Enterobacteriaceae i Prototheca spp,
OCTaHHIi BBaXaeTbCAd HOBUM MaTOreHOM, LU0 BUWKNWKAE arpecuBHUN, HEBUNIKOBHUW MacTuUT Yy
DaraTtbox perioHax cBiTy. BuHaxig oxonntoe o6pobky 6ionniBok, O MICTATb Taki MiKpoopraHiamu,
crnonykamu Ta KOMNo3uuisiMy, ONUCaHUMU B LiIbOMY AOKYMEHTI.

HaBegeHi B UbOMY OOKYMEHTI MpuKiagu OnucyroTb Bpaxakdy edekTnBHicTb PTSO B pisHumx
NonboBMX BUMPOBOYBaHHSAX Ha KOPOBaXx, AEMOHCTPYIOUUN MOrO LUMPOKY aKTMBHICTb LWOAO BionniBKOBMX
iHekuin. [HWKMM AckpaBum npuknagom 6GionniBKOBOI iHMEKUil € XPOHiYHi He3aroloBaHi paHoBi
iHdekuii. MNManbueBun gepmMaTwT, BiAOME 3axBOPHBaHHA BenuKOi poraToi xygobwu, nos'dsaHe 3
BionniBkolO, CMYXWUTb MPUKIAAOM TaKOro YMOBIMbHEHOTO MPOLECY 3arOEHHHA paH, i MOro ycnilHO
nikysanu 3a gonomoroto PTSO (aue. npuknag 7). Y Oeskux BapiaHTax 34iMCHEHHA paHu, obpobneHi
CMOMyKOK 3a BWHAxXodoM, BKNOYalTb, Hanpuknag, Staphylococcus aureus; CTPENTOKOKM;
rpamHeratuMBHi  OakTepii, Hanpuknag, Treponema spp., Escherichia coli, Yersiania pestis,
Pseudomonas aeruginosa abo gpixgxi/rpndu, Hanpuknag, Candida spp. (albicans), Cladosporidium
herbarum, Trichosporum, Rhodosporidium i Malassezia.

3apa3 3aranbHOBW3HAHO, L0 MIKpOOpraHiamMu, noB'a3aHi 3 GiONNiBKOK, CNPUYUHAOTE BENUKY
KiNbKICTb iHGEKLUIN, BKIIOYAUYN €HOOKapAUT, OCTEOMIENIT, CUHYCUT, iHQEKLT Ce4YOBUBIOHUX LUNSXIB,
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XPOHIYHUIM MPOCTaTUT, MAPOAOHTUT, XPOHIYHY NereHeBy iHEKLit0 Yy MavuieHTIB 3 KiICTO3HUM hibpo3om,
iHpeKLUii cepegHbOro Byxa Ta Pi3HOMaHITHI BHYTPILIHbOMNIKAPHAHI iHAeKLil, ocobnmBo noB'aA3aHi 3
yciMma BiAOMUMM MOCTIHUMKU MPUCTPOAMM (KaTeTepu, iMnnaHTaTtn). TaKKiCTb 6HionniBKOBUX
3aXBOPIOBaHb € 3HA4YHOM i ABNsA€ coboto cepnosHy npobnemy Ans Megu4Hoi AONOMOTN.

Xoua Bigomo, WO Mamke BCi Buam 6akTepin 3gaTHi yTBOptoBaTy BionniBkM B ymMoOBax CTpecy, Y
Cy4acCHin KniHiYHIM npakTuui Kinbka BuAaiB GakTepin i rpubiB npeactaBnsalTb 3HAYHWUKA iHTEpec,
OCKiNbKW NOB'A3aHi 3 HAMK iH(EKLT Mamke NOBHICTIO CTiMKIi 4O Tepanii, HaBiTb sKLWO HebionniBkoBa,
NNaHKTOHHa dopmMa TOro camMoro Budy Ta LWTaMiB OEMOHCTPYE OY)KEe XOpOoWy YyThuBIiCTb [0
3BUYANHUX TepaneBTUYHMX areHTiB (aHTMBIOTMKIB Ta aHTUMIKOTUYMHUX/PYHTILMAHMX areHTiB).

Huxye HaBedeHO Npuknagu NaTtoreHis, ski BUKMUKaOTb CEPMO3HE KNiHIYHE 3aHEMOKOEHHSA vepes
PEe3NCTEHTHICTb A0 Tepanii, NoB's3aHoi 3 GionniBKoto:

Aspergillus fumigatus - acneprinbo3 nereHb (rpMbKOBE 3aXBOPIOBAHHS)

Burkholderia cepacian - nereHeBa MykoBicLMA03Ha cynepiHdekuis

Candida spp. (apixgxi) - crnm3osi 060N0OHKM LLNYHKOBO-KMULLKOBOIO Ta CEYOCTaTEBOrO TPaKTY.

Gardnerella vaginalis (yporeHitanbHui TpakT)

Escherichia coli (MHOXMHHI opraHu Ta cenTuuemis)

Pseudomonas aeruginosa (iHdekuii 6araTbox opraHiB i nereHb, BKIOYao4M MyKoBiCL1O03)

Staphylococcus aureus (MHOXWHHI TKGHUHHI Ta paHOBI iH(peKUiT, HO30KOMianbHi iHdeKUi)

Staphylococcus epidermidis (MHOXXWHHI TKAHWHHI Ta paHOBI IHdEKLT)

Stenotrophomonas maltophilia (XpoHi4Hi 3axBOpOBaHHSA AUXanbHUX LUNSAXIB).

[JaHyMm BMHAxXoOoOM OXOMfEHO NiKyBaHHS Takux po3nagiB, noB'a3aHMx 3 OGionniBkoto, i
MiKpoopraHiamiB, NoB'si3aHNX 3 GionniBKo.

MikpoOHi GionniBkn YTBOPIOOTLCA He nuvwe OakTepismMu, ane " iHWWMK MiKpoopraHiamamu,
30kpema natoreHHumMu rpubamm  (Aspergillus  fumigatus, ocHOBHUM 30ygHUKOM ©araTbox
3axXBOpPIOBaHb Nerexis, nos'a3aHux 3 Aspergillus) ta gpixgxammn (Candida spp.), WO KOMOHI3ylOTb
CMNW30Bi NOBEPXHI LUITYHKOBO-KULLKOBOrO TPakTy Ta ceyocTaTeBumx Wnsxis. Hannowwmpewiwi 6ionnisku,
noB'si3aHi 3 imnnaHTaTtamu, yTeoptotoTb Staphylococcus aureus (MSSA ta MRSA), Candida albicans,
Pseudomonas aeruginosa, Klebsiella pneumonia Ta Enterococcus faecalis. Kpim TOrO,
MiKpOBOOOPOCTI, Taki sk, Hanpuknag, Prototheca spp., MOXyTb yTBOptoBaTH BionniBku Ta € AXepenom
3axXBOPIOBaHb Yy Mogen i TBapuH (MpoTeKo3).

Y peskux BapiaHTax 34ilcHeHHs OionniBka MiCTUTb OakTepii, BMOpaHi 3 ogHoro abo Kinbkox
Treponema spp, Yersiania pestis, Staphylococcus aureus, Streptococcus agalactiae, Streptococcus
dysgalactiae, Streptococcus uberis, Serratia marescens, Trueperella pyogenes, Mannheimia
haemolytica, Pasteurella multocida, Pseudomonas aeruginosa, Burkolderia cepacia, Streptococcus
neumoniae, Hemophilus influenza, Legionella neumophila, Fusobacterium necrophorum,
Corynebacterium pseudotuberculosis, Streptococcus spp., Porphyromonas gingivalis, Pseudomonas
aeruginosa, Enterococcus faecalis, Neisseria gonorrhoeae, Escherichia coli, Salmonella enteritidis Ta
Pseudomonas aeruginosa. Y Aesikux BapiaHTax 3gincHeHHs GionniBka MiCTUTb rpubu, BuOpaHi 3
Absidia spp., Actinomyces spp., Aspergillus spp., Botrytis spp., Candida spp., Centrospora spp.,
Cephalosporium spp., Ceratocystis spp., Chaetoconidium spp., Chaetomium spp., Cladosporium spp.,
Colletotrichum spp, Conidiobolus spp., Fulvia spp., Fusarium spp., Geotrichum spp., Guignardia spp.,
Helminthosporium spp., Histoplasma spp., Lecythophora spp., Malassezia spp., Nectria spp.,
Nocardia spp., Oospora spp., Ophiobolus spp., Paecilomyces spp., Paracoccidioides brasiliensis,
Penicillium spp Phymatotrichum spp., Phytophthora spp., Pythium spp., Piedraia hortai, Rhizoctonia
spp., Rhizopus spp., Rhodosporidium spp. Saccharomyces spp., Scerotium spp., Sclerotinia spp.,
Torulopsosis spp. Ta Trichophyton spp. Bigomo, o 6arato BaxnmMBnx 3 MeOUYHOT TOYKM 30pYy rpubis,
Takux sk Candida, Aspergillus, Cryptococcus, Trichosporon, Coccidioides i Pneumocystis, yTBOpIOIOTb
OionniBkM. Y [gesknx BapiaHTax 34icHeHHs OGionniBka MICTUTb MIKPOBOAOPOCTI, Hanpuknag,
Prototheca spp.

Y neBHUX BapiaHTax 3giNcHeHHs GakTepianbHa iHdekuis abo poanag, nos'd3aHui 3 GionniBKolo,
CMPUYMHEHI rpaMHeraTMBHO OakTepieto. Y MeBHMX BapiaHTax 34iNcHeHHs GakTepianbHa iHdeKLUis
abo posnag, nos'A3aHu 3 OionmiBKOK, CApUYMHEHi OakTepielo, PEe3VCTEHTHO OO0 MHOXMHM
nikapcbkux 3acobiB. Y MeBHWX BapiaHTax 34iACHeHHs OakTepianbHa iHdekuis € iHdekuiet,
NoB'A3aHo0 3 MeTULMMIH-pe3ncTeHTHUM Staphylococcus aureus (MRSA), abo iHdekuieto, NOB'A3aHO
3 Staphylococcus epidermidis (Hanpuknag, MRSE).

Y nepeBaxHOMy BapiaHTi 34ilicCHeHHs OakTepieto, Wo yTBOptoe GionniBky, € Escherichia coli,
nepeBaxHo GionniBKOBOK iHMEKLUIED € peunamBytoya iHeKuUis cevyoBMBIOHMX LWINSAXiB, NOB'A3aHa 3
KaTeTepoM iHdeKLis ceYoBMBIAHMX LLNSXiB 200 iHEKList X)KOBYHMX LUNSAXIB.

Y nepeBaxHOMYy BapiaHTi 3gificHeHHs1 GakTepieto, WO yTBOploe OionniBky, € Pseudomonas
aeruginosa, nepeBaxHO GionniBKOBOK iHGEKLiE0 € nereHeBa iHEKUiS MYKOBiCLMAO3Y, XPOHIYHa
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paHoBa iH(EKLis, NOB'A3aHa 3 KaTeTepoM iHGEKLiS CEeYOBUBIAHUX LUASXIB, XPOHIMHUA PUHOCUHYCUT,
XPOHIYHMIN cepefHin OTUT, OpoHXoeKkTaTuyHa XxBopoba, XpOHiYHEe OBCTPYKTUBHE 3aXBOPIOBAHHS
nereHb abo NOB'A3aHMIA 3 KOHTAKTHUMU NiH3aMK KepaTuT.

Y nepeBaxHOMY BapiaHTi 3aiicHeHHs GakTepieto, wo yTBoptoe OGionniBky, € Staphylococcus
aureus, nepeBadkHO GIOMMIBKOBOK iHAEKLIED € XPOHIYHUA OCTEOMIENIT, XPOHIYHUIA PUHOCUHYCUT,
€eHOoKapaNUT, XPOHIYHMI cepefHi oTUT abo iHdeKUia (opToneanyHuX) iMnnaHTaTiB.

Y Kpawomy BapiaHTi 3giicHeHHs1 ©OakTepietlo, WO yTBOptoe OGionniBky, € Staphylococcus
epidermidis, nepeBaxHo GionniBkoBOK iH(ekUieto € iIHdEKLia LeHTpanbHOr0 BEHO3HOro KaTeTepa,
OpTONeANYHUX iMNNaHTaTiB abo XPOHIYHUIA OCTEOMIENIT.

Y nepeBaxHOMY BapiaHTi 34iMCHEHHSA ©OakTepieto, WO YyTBOploe OionniBky, € Streptococcus
pneumoniae, nepeBaxHo GionniBKOBOK iHeKUieo € iHeKLiss HOCOrMOTKN, XPOHIYHUA PUHO3MHO3UT,
XPOHIYHMI cepeHin oTUT abo iHdeKLUis MPU XPOHIYHOMY OOCTPYKTUBHOMY 3aXBOPHOBaHHI NereHb.

Y nepeBaxHOMY BapiaHTi 34iMCHEHHSA OakTepieto, WO YyTBOploe OionniBky, € Streptococcus
pyogenes, nepeBaxHO 6ionmniBKOBOK iH(EKLiE € iH(EeKLis pOTOBOI MOPOXHMHU Ta HOCOrMOTKMU,
peunanByoYMin TOH3NNIT.

KniHiyHi o3Haku 6ionniBKOBOK iHQEKLIN BiAOMi NPaKTMKYOYOMY nikapi [AMB., Hanpuknag,
Tabrumuto 1 y Wu et al. Int J Oral Sci. 2015 Mar; 7(1): 1-7]. Taki 6ionniBkoBi po3nagn MOXyTb
Npu3BEeCTM A0 XPOHIYHWUX iHdekuin. BuaHayeHHs rocTpoi Ta XPOHIYHOI iHdeKuil Takox BigoOMO
npakTukytodoMy nikapto. Hanpuknag, 3a gaHumu kniHiku Mayo, nosiBa gpikmkoBoi iHdekuii 4 abo
OinbLue pasiB NPOTAromM poKy BKadye Ha HasiBHICTb XPOHIYHOT ApixKaXKOBOI iHdeKLil, Toai Sk nosiBa ABOX
abo GinbLue iHgeKUin cedoBOro Mixypa npoTsiroM 6-Micsi4HOro nepiogy Bkasye Ha HasiBHICTb XPOHIYHOI
iHdbeKUii cevoBoro Mixypa (Takox HasnBaEeTbCS pPeLnaNBHO IHIEKLIEID CEHOBMBIOHNX LUMAXIB).

HainowmnpeHiwunm cnocobom nikyBaHHsi naTonoriyHoi GakTepianbHOi iHdeKLii € BUKOPUCTaHHS
aHTubioTukiB. CydacHi aHTUOIOTUKM Ail0Tb NEepeBaXXHO Yepe3 MexXaHiaMu, Lo 3anexaTb Big pocTy, i
cnpsMoBaHi Ha OakTepii, Wo wBMako Ainateca. lNpoTe HepennikaTuBHi GakTepii abo Gakrepii, wo
NOBIMbHO POCTYTb (Hanpwknag, Crnnadi NepcucTylodi KNiTuHW, GionniBkn), AEMOHCTPYIOTb BUCOKMN
piBeHb TOMEpaHTHOCTI Ta/abo pe3nMCTEHTHOCTI A0 aHTUBIOTWUKIB, CRPUSAIYN PE3UCTEHTHIN |
peunamBytodin iHekuii. Cnonykn, onucaHi B LUbOMY AOKYMEHTI, NpuAaaTHi ANs BUKOPUCTaHHSA npwu
iHekuiax abo 6GionniBkax, WO MICTATb PE3UCTEHTHI A0 aHTubioTukiB GakTepii, TonepaHTHi OO
aHTubioTukiB BakTepii Ta CTivki o aHTubioTukiB GakTepii. Cnonykn, onucaHi B LbOMY AOKYMEHTI,
TaKoX MpuAaaTHi sk Tepanist 4pyroi niHii, ToYHiwe, anga ocib, y skMx He Gyno BianoBiai Ha nonepeaHe
niKkyBaHHsA (Hanpuknag, NpoTUMIKpoOHe nikyBaHHA) abo po3nag NOBEpHYBCS NPOTArOM, Hanpuknag,
0fHOro poky abo 6 micsuis.

Y BUMHaxofi 4o4aTKOBO 3anpornoHOBaHi CNosyku, ik ONUCaHO B LIbOMY AOKYMEHTI, i KoMno3uuii, wo
iX MicTATb, ANs NikyBaHHA Oyab-sIKOro po3nagy, cnpuynHeHoro GionniBkamu abo NoB'A3aHOro 3 HUMM.
Posnagu, cnpuynHeHi GionniBkamm abo noe'dA3aHi 3 HUMKU, Jobpe Bigomi caxiBuo B AaHi ranyai.
3okpema, Takumm posnagamm € iHdekuii, noB'a3aHi 3 6ionniskoto. BignosigHi po3nagw ons nikyBaHHS
BKIIOYalOTb, Hanpuknag, 6aktepianbHui npoctatuT, OakTepianbHWN BariHO3, iHMEKLii >XOBYHUX
LUNAXIB, XPOHIYHUA CUHYCUT, XPOHIiYHI 3aXBOPIOBAHHSA NereHiB, kapiec 3ybiB, eHOoKapauT, KameHi B
HUPKax, NapWHIIT, NereHeBy iHGEKUil0 Npy MyKOBICLMAOO3i, MHrBOCTOMATUT, iH(EKLii cepeaHboro
Byxa, He30KOMianbHi (KpOBOTIiKHI) iHdeKUil, OBCTPYKTUBHI 3axBOPIOBaHHSA fereHb, OCTEOMIENIT,
cepefHin  OTUT, NApPOAOHTUT, MHEBMOHIO, MPOCTaTUT, PUHOCUHYCUT, T[ANMOPUT, TOH3WIT,
TyOepKynbo3, iHdeKUii cevyoBMBIOHUX LWNSAXIB Ta paHoBi iHdekuii. Hanpuknag, Bigomo, wo
Mycoplasma Bovis BuWKNuKae iHGekUilo BMMeHi Ta iHdekuito cyrnobis. Poanagw, nos'a3aHi 3
OionniBkaMu, TakoX BKMOYAKTb PO3nagu, CNpuYMHeHi BionniBkamu, WO YTBOPHOKTLCA HA BHYTPILLHIX
NPUCTPOSX (Hanpuknag, MegudHux iMnnaHTaTax, kKatetepax Towlo). Ak npaBuno, Taki posnagwu
nikyloTb WINAXOM BuAAnNeHHsa/3aMiHn iMnnaHTaTy. Y Kpalwomy BapiaHTi 3[iMCHEHHS po3nagom €
MacTuT. Y [Oeskux BapiaHTax 34iMCHEHHS 3axBOPKOBaHHA He € MacTUTOM. Y [eskux BapiaHTax
30INCHEHHS NiKyBaHHA Npu3HayeHe He ON4 3ananbHOro 3axBOPHOBAHHA KULLIKIBHMKA i, 30Kpema, KoniTy.

Cronykn Ta KOMMO3uUii, K OMMCaHO B LbOMY AOKYMEHTI, TaKkoX KOPWUCHI ANns MiKyBaHHA Ta
3anobiraHHs iHeKUiam iMnnaHToBaHNX MeAUYHUX MPUCTPOIB, TaKMX SK NpoTe3un CyrnobiB i cepueBumx
KfanaHis, Sk onnucaHo garsi B LibOMY JAOKYMEHTI.

MokasaHo, WO CMOnykM 3a BUHAxXO4OM BMMBalOTb Ha BUM'S KopoBu. Lle Bkasye Ha Te, WO
CMONYKN MOXYTb MPOXOAUTU Kpi3b remMaTo-mMosiouHuin Gap'ep. emaTo-monoyHuii 6ap'ep yTBOPEHUI
MEHLU MPOHUKHUMW LWINbHUMW 3'€QHaHHAMU MK eniTenianbHUMKU KniTUHaMU MOMOYHOI 3ano3u Angd
3ano6iraHHst BUTOKY Mosoka. MNpoxoaXeHHs WinbHoro 6ap'epy Mk KDOBOTOKOM i MOJIOKOM BKa3ye Ha
Te, WO CMOMYyKN TaKOX MOXYTb MPOXOAUTM Yepe3 rematoeHuedaniyHmn 6ap'ep i nikyBatu iHdekuii
rONOBHOr0 MO3KYy Ta KWULLKOBOro eniTenito, OO3BOMSYMM CUCTEMHO NiKyBaTW po3rnaju, MnoB'a3aHi 3
Gionniekoto. [aHi 3 npuknagie TakoX AEMOHCTPYOTb Oe3neky Ta edPeKTUBHICTb in Vivo, BKIOYao4vm
dhapMaKkoKiHETUYHI BNACTMBOCTI, siki poBMnsaTb CNONYyKN NpuaaTHUMKU Ang Teparnii.
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Y BMHaxopfi 4OAATKOBO 3anponOHOBaHi COMyKK, SIK ONUCaHO B LIbOMY JOKYMEHTI, i KOMNo3uuii, Wwo
X MicTaTb, Ansa 3anobiraHHA abo 3MeHLLEeHHS 3ananeHHs y BianoBiAb Ha GakTepianbHy iHeKLito abo
GionniBkn. 3ananeHHs € YacTUHOKW CKnagHoi BionoriyHol BiANOBIAI TKAHWMH OPraHi3aMy Ha LUKIANUBI
noAapasHyKK, Taki K NaToreHun, i € 3aX1CHOK peakuielo 3a y4acTio IMYHHUX KNiTUH i MONEKYNspHUX
mMegiaTopiB. PyHKUISA 3ananeHHs NoNnsirae B yCyHEHHi naToreHis.

Y nepeBaxxHOMYy BapiaHTi 34iNCHEHHA nNiKyBaHHA iHOMBIAA CMONykamu, SiK ONUCaAHO B AaHOMY
AOKYMeHTi, abo komnosuuisgMu, WO iX MICTATb, 3anobirac abo 3MeHLWye KriHiYHe 3ananeHHs vy
TBapVHU, MEPEBAXHO Y KOPOBW. NepeBaxHO NikyBaHHsA 3anobirae abo 3MeHLUye (KNiHiYHE) 3ananeHHs
BUMeHi. B iHWoOMy BapiaHTi 34iMCHEeHHA NiKyBaHHS iHOMBIAA Cnofiykamu Ta KOMMO3WUisiMU, O iX
MIiCTATb, 3anobirae abo 3meHLUye (KriHiYHEe) 3ananeHHs y nioauHn. Hanpuknag, nikyBaHHst 3anobirae
abo 3MeHLUye 3ananeHHs LWKipu, NnepeBaxHO 3anobirae eksemi.

He Gaxatoum OyTu 3B'A3aHMMK Teopieto, MiKyBaHHSA iHOMBIAA CMOfyKaMu, SIK OMUCaHO B LbOMY
OOKYMeHTi, abo KOMMOo3uuissiMn, Wo iX MICTATb, 3MeHLWYye YTBOPeHHs abo pict GionniBku Ta/abo
BUKINNKAE PyMHYBaHHA abo 3MeHLeHHs 6ionniBok. Tomy noavHa binblle He pearye 3ananbHo
peakuield Ha MPUCYTHICTb NaTOreHiB. IHWMMKM cnoBamu, OuuLIEHHS Big ©OionniBOK i naToreHis
ycepeauHi uux BionniBok 3MeHLUye 3ananbHy peakuito Ta 3anobirae KniHiYHOMY 3ananeHHIo.

Mig yac ob6pobku 6GionniBkn MikpoopraHiamu (Taki sk Oaktepii Ta rpubu) BMBINLHAKTLCA 3
Bionniskun. Y gesknx Bunagkax iMyHHa cuctema nioguHN pearye Ha akTMBHUIA MikpoopraHiam. Lie moxe
Np13BeCTM A0 3ananeHHs TKaHWHW. AKTMBOBAaHI iMyHHI KMiTMHM Ta 3ananbHa peakuis TakoX MOXYTb
NOLIKOANTN TKAHMHY, Hanpuknag, y MOJSIOYHIN 3ano3i. ToMy NpurHiyeHHs 3ananbHOi peakuil Moxe
3anobirrm abo 3MeHWWTM MOLWIKOMKEHHS TKaHWHW. Hanpuknag, MonoyHa 3anos3a MeHLwe
MOLLIKOOXKYETBCS, | MONOYHa NPOAYKTUBHICTb KOPOBM BiAHOBUTLCS LUBUALLE.

Kpim TOro, nicns toro, sik TkaHnHa 6yna NoLKopKeHa i 3ananeHHs 3aKiHYnIoCs, OpraHiaM NoYnHae
BigHOBNEHHs. Bce we npucyTHi Makpodarn CTUMYnoTb YTBOPEHHS HOBWUX KPOBOHOCHWX CYAWH.
BoHn Takox 3abesnedvyoTb aTpakuito dibpobnactis. L ¢ibpobnactn 3pewwTod BUKIMKaKOTb
YTBOPEHHS rpaHynsuiiHoi TkaHnHW. Hanpuknag, y pasi nikyBaHHS GiMHOI KOPOBU 3aMiCTb TKaHMHW, WO
BMpOBNAE MOMOKO, MOXe yTBOpUTUCH pybuesa TKaHMHA. TOMYy MPOAYKTUBHICTL MOJIOKa Yy KOpPOBW
MOXE BYTU HIDKYOM, HiXK 0O 3ananeHHs.

Ha gopaTok go cnomyk, onucaHux B AaHOMYy AOKYMEHTI, MOXHa BBOAWTW iHLWI NpoTM3anarsbHi
npenapaTtu 4ns NpurHiveHHs 3ananbHoi BiANoBiAi Ta 3MEHLEeHHS MNOLKOMKEHHS TKaHWHW, Hanpuknaga,
Yy MOJIOYHIN 3ano3si. Y nepeBaxHOMY BapiaHTi 30iMCHEHHS NMiKyBaHHS, onNncaHe B LibOMY LOKYMEHTI (sK
TepaneBTMYHE, TaK i NpoinakTuyHe), 0OOATKOBO BK/OYAE BBEAEHHHA NPOTM3anarnbHOro areHTy.
lMpoTusananbHi areHTW BKIKOYaKTb, HaMpuknag, HecTepoigHi npoTusanarnbHi areHtTu (cox/lox-
iHribiTopn), Taki sk iOynpodpeH, napaueTamon, acnipuH, OuKNodeHak, KeTonpodeH, TONMETUH,
etogonak i peHonpodgeH. Takox MOXHa BMKOPUCTOBYBaATU NPUPOAHI NpoTu3ananbHi areHTun, Taki gk
KYPKYMiH, iMOuWp, cnipyniHa, KameHCbKUA Mepelb, KOpuus, rBO34MKa, LUAaBMis, PO3MapuH, YOpHUIA
nepeub, HaTypanbHi acnipvHu, GocBenis, caHreiHapis Ta/abo 3eneHun 4vam. Y Oesikux BapiaHTax
3[0iNCHEHHs1 cnocobu Ta 3acTOCyBaHHSA, ONUCAHIi B LbOMY [AOKYMEHTI, BKMOYalTb KOMOGIHOBaHe
nikyBaHHA TepaneBTUYHUMUN CNOMYyKaMn TiOCIPKW, ONMMCAHUMK B LIbOMY AOKYMEHTI, 3 npoTusananbHUm
areHToM. Cnonyku moxHa BBOAMTU pa3om abo okpemo. Y AesKuX BapiaHTax 34iIMCHEHHS MPOMOHOBaHI
KOMMO3uLii, WO MICTATb TepaneBTUYHI CMONMyKU TiOCIpKW, OMMCaHi B LbOMY [AOKYMEHTi, 3
npoTusananbHUM areHTOM.

Y pesikux BapiaHTax 34iMCHEHHS cnocoOu BKNHOYAKTL BBEAEHHS iHAMBIAY, AKMI LbOro notpebye,
KOMMO3WLiN, WO MICTSATb CMOMyKW, OMWCaHi B LUbOMY OOKYMEHTI, NepeBaxHo Ansa 3anobiraHHs abo
3MEHLUEHHS1 YTBOPEHHS abo pocTy 6GionniBkM, pyvdiHyBaHHA abo 3MEHLUEHHs1 KinbKocCTi Gionnisku,
Ta/abo nikyBaHHA abo 3anobiraHHa OakTepianbHOi 4M rpMOKOBOI iHMeKUii. Y Oesknx BapiaHTax
3[iAICHEHHS1 KOMMO3ULI0 MOXXHa BBOAMTY iHOUBIAY ANs NiKyBaHHA (Hanpuknag, TepaneBTUYHWUI 3acib)
abo npodinakTukm (Hanpuknag, npodinakTuyHun 3acib) 3axBoploBaHHs, po3nagy abo iHdekuii. Y
AesKVUX BapiaHTax 34iNcHeHHs B iHOuBIAa € abo iCHye pu3nK pO3BUTKY iHCEKLii, MOB'A3aHOl 3
OionniBkoto.

Komnosuuii MmoxxHa BBOAMTM Oyab-SKiM NoAuHI, 30KkpemMa TBapuHam. [lepeBaHO TBapuHa €
XYWHOI (Takol SIK KOPOBW Ta KO3M), Gifbll NepeBaXXHO KOPOBOK. Y AeSKMX BapiaHTax 34iMCHEHHS
TBapuHa sBNA0 COOOK KopoBy. [MepeBakHO, TBapMHa HE € XXYWHOK, TaKOK $IK OLHOLUITYHKOBA
TBapuWHa, rpusyH, NpMMarT, Lo He SABMA0 COOO0M0 NoANHY, CBUHS, KOHs, cobaka, KoTaumn abo ntax. Y
OEAKNX BapiaHTax 34iMCHEHHs TBapuHa SABMs0 COOO NAMHY. Y Oeskux BapiaHTax 34iACHEHHS
TBapvHa He sBnNs0 cobolw noauHy. Y [esikux BapiaHTax 3A4iMCHEHHs TBapuMHa He € BOAHOM
TBapUWHO, TAKoK K puba, Momncku Ta pakonogdibHi. MepeBaxHo, TBapuHa siBNSA coboto ccasus abo
nraxa.

He Gaxatoun ByTn 3B'A3aHUMM TeOpieto, BUHaxig nepenbayae, Wo onucaHi B AaHOMY LOKYMEHTI
KOMMO3uLii MOXYTb Matu CNpUSATIIMBUKA edekT nicrs 0gHOPa3oBOro BBEAEHHS. Y KpalloMy BapiaHTi
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30iNCHEHHS edbeKTn JocAratTbCAa 0QHOPa30BMM MNepoparibHUM BBEOEHHAM KOMMO3WLii, OnvcaHoi B
LUbOMY AOKyMeHTi. Take mepopanbHe A03yBaHHSA Moxe OyTw, Hanpuknag, y Burnsai tabnetku, ska
3abe3neyye NOJOBXEHE BUBINbHEHHA CMOMYK, OMUCAHUX Y LbOMY JOKYMEHTI.

BuHaxig Takox nepepbavae MHOXMHHE BBeAEHHA. Hanpuknag, KOMnosuuii MoXxHa BBOAUTU
OinbLle ogHOro pasy Ha AeHb, WOAHSA, WOTWKHA abo womicausa. Y TMnoBomy BapiaHTi 34iMCHEHHS
KOMMO3MKLLiI0 MOXXHA BBOAMTU OOUH pa3 Ha AeHb NPOTArom TWxXHSA abo A0 ocnabneHHs CUMATOMIB.

dakTU4HI piBHI 403yBaHHA dhapmaueBTUYHUX nNpenapartiB, OnMCaHnX y LbOMY AOKYMEHTI, MOXHa
3MiHIOBATM TaKMM YMHOM, WO6 OTpMMAaTM KiNbKiCTb aKTUBHOIO iHrpefdieHTa, edeKkTMBHOro Ans
OOCSArHeHHs1 Ga)kaHoi TepaneBTUYHOI BiANOBIAI ANS KOHKPETHOro nawieHTa, KoMno3uuii Ta cnocoby
BBEOEHHS, He Byay4n TOKCMYHMM AN nauieHTa. BubpaHwuii piBeHb 4O3yBaHHA 3anexatume Big pagy
dakTopiB, BKMNOYAOYM aKTMBHICTb KOHKPETHOT CMOMyKW, LUNSX BBEAEHHS, Yac BBEAEHHS, LUBUOKICTb
BMBEOEHHSI KOHKPETHOI CMOJSTYKW, WO BUKOPUCTOBYETLCS, TPMBANICTb JliKyBaHHA, iHWIi npenapaTtw,
cnonyku Ta/abo martepianu, WO BMKOPUCTOBYIOTbCS B KOMOiHaLi, Bik, CTaTb, Macy, CTaH, 3arasibHu
CTaH 340pOoB'A Ta NonepeaHto icTopito XxBopobu nauieHTa, AKOro nikyloTb, | NoAibHi dakTopu, fobpe
BigOMi B MeauuuHi. Jlikap abo BeTepuHap, Skuin Mae 3BMYaMHUIA OOCBIO Y AaHin ranysi, Moxe nerko
BU3HAUYUTU Ta NPU3HAYUTN HEOOXIAHY ePEKTUBHY KiNbKiCTb (hapMaLeBTUYHOI KOMNO3NLLT.

Y pesikmx BapiaHTax 34IMCHEHHS XXYWMHI TBapuHW, 30KpeMa Benuka porata xygoba, oTpumyloTb
LWoHanmeHwe 1 rpam Cnomnyk, onNucaHux y LibOMy AOKYMEHTI, NepeBaXHO LLOHanMeHLe ABa rpamu, Ta
OinblW nepeBaxHO LWOHaMMeHwWwe 5 rpamiB. Y Oeskux BapiaHTax 34INCHEHHS >KYWHWM TBapuHam,
30Kpema Benukin poratin xyaobi, gatoTb woHameHwe 3 r PTSO. Komnosuuii, Wo MIiCTSTb Cnonyku
ANst KYWHWX TBapwH, MNEepeBaXHO MpeAacTaBneHi y Burnsagi Tabnetok Ans  nepoparnbHOoro
3acToCyBaHHs.

daxiBUo B QaHil ranysi 3po3yMino, Wo MeHLi KiNbKOCTi CNonyK MOXHa BBOAUTU APIGHUM XYyAHUM
TBapvHaMm, Hanpuknag, ko3am. [puknagn onMcyoTb BBEAEHHS KOpoBaM TabneTku, Aka MicTuTb 3,84 1
PTSO nnioc 0,96 rpam PTS. Ockinbkn cepegHs maca KOpPOBM CTaHOBUTbL npubnmaHo 650 «kr, ue
Bignosigae nosi npnénusHo 5,9 mr/kr PTSO T1a 1,5 mr/kr PTS. daxiButo Bi4OMO, O MEHLUi TBapUHU
MaloTb BULLi LWBMAKOCTI MeTaboniamy, TOMy MeEHLWMM TBapuHaMm noTpibHa Ginblwa go3a npenaparty B
nepepaxyHky Ha macy. [lepeTBOpeHHS 003 MK TBapuHamu, a TakOX MDK MoabMU i TBapuHamu
posrnaHyTto B [Nair and Jacob J Basic Clin Pharm. March 2016-May 2016; 7(2): 27-31) Ta Holliday, et
al., (1967 The Relation of Metabolic Rate to Body Weight and Organ Size. A Review. Pediat.Res. 1:
185-195].

Y pesknx BapiaHTax 34iMCHEeHHA cnocobiB | 3acTocyBaHb, OMUCAHMX Y LbOMY [OOKYMEHTI,
npuHaMHi 5 Mr/geHb Ccnonyk, onMcaHnx y LbOMY OOKYMEHTI, BBOASATb NMIOAMHI (Hanpuknag, LWsxoMm
nepopanbHOro BBeAeHHs). [lepeBaxHo, BBOAATb LOHanMMeHwe 10 mr/geHb cnonyk. Y [Oedkux
BapiaHTax 3giicHeHHs PTSO BBogAaTb ntoauHi B go3si Big 0,1 mr/kr go 100 mr/kr. Taki KinbKOCTi Cnonyk
0COBNMBO KOPUCHI NMpU CUCTEMHOMY BBEAEHHI CMonyk (Hanpwuknag, nepopanbHo). daxiBeupb y AaHiN
ranysi 3po3ymie, WO MEHLLUi KiNlbKOCTi MO>XXHa BUKOPUCTOBYBAaTU NpU MICLLEBOMY BBEAEHHI (Hanpuknaga,
Ha LWKipy, AicHa, paHy). Komnoawuuii, onucaHi B LbOMY AOKYMEHTI, BaxkaHO 3acTOCOBYyBaTU NPOTArOM
LOHaNMeHLLIEe OOHOro TWXHA abo AOKM CMMNTOMM He 3MeHLWaTbCdA. Xoya Taki KOMNo3uuii MoXHa
BBOOMUTU KifbKa pasiB (Hanpuknag, OavH pas Ha TWKAEHb, OOUH pa3 Ha MicsAub, OBiYi Ha pik ToLo),
npodinakTu4HMM i TepaneBTUYHMUI ePeKTM CNoCTepiralnTbCa Micns 0gHOPAa30BOro BUKOPUCTAHHS.

Y pesikux BapiaHTax 3[iMCHEHHS KOMMNO3WLis 3a BMHAxXo4oM, WO MICTUTb CMOMyKW, OnucaHi B
LUbOMY LOKYMEHTi, pa3oM 3 ogHuMM abo 6Ginblie [OOATKOBUMMW areHTaMu, Takumu sik aHTUBIoTUKK
(Hanpvknag, aHTMbOakTepianbHi areHTU, NPOTUBIPYCHI areHTW, NPOTUTPUOKOBI areHTn), NpoTu3ananbHi
areHTu, XKapo3HWXKYIOYi areHTu i 3HebonoYi areHTu.

Y peakux BapiaHTax 3[iMCHEHHA BMHaxody Cronyku, onucaHi B UbOMY [OOKYMEHTI,
BMKOPUCTOBYIOTb Pas3oM 3 MPOTUMIKPOOHWM areHToMm, Takum $K npoTurpubkosi npenapatu abo
aHTubioTukn. He Gaxaroum OyTu 3B'A3aHMMK Teopieto, BMHaxXig nepegbavae, WO ONMUCaHi B LIbOMY
AOKYMEHTI Crnonykn HauineHi Ha GionniBku. NMoTiM NpoTMMikpobOHI Mpenapatv MOXyTb BNNMBaTy Ha
3aNULLKOBI MMAHKTOHHI KMiTMHKW, @ TakoX Ha MIKpOOHI KniTHM y 3pyrHoBaHin Gionnisui. Ak 6yage
3p0o3yMiNno gaxiBLo y AaHin ranysi, kKoMbiHauis NpoTUMiIKpOBGHOro 3acoby 3i cnonykamu, onMcaHNMu B
LbOMY JOKYMEHTIi, MOXe 3MEHLUMTU J03YBaHHS Ta/abo 4acToTy A03yBaHHSA NPOTMMIKPOOHOro 3acoby.

Mpuknagm npoTuMikpobHMX 3acobiB, AKi MOXHa BWKOPWUCTOBYBAaTW B KOMOIHOBAHOMY MiKyBaHHI,
BKMOYalOTb NPOTUrPMOKOBI 3acobu, Taki sk MIiKOHa30s, KEeTOKOHa30s, ekoHason, TepbiHadiH,
LIMKNOMIpoKC, TonHadTaT, cepTakoHason, cynbkoHason, amgoTepuunH B, xonopkcuneHon, knioxiHon,
OyteHadiH, HadTUdIH, HiCTaTMH i knoTpumason. lMpuknaguM aHTUMBIOTUKIB BKIHOYAKOTL MEHILMITIHK,
TeTpauukniHu, uedanocnopmHu, XiHONOHWU, MNIHKOMILMHK, Makponian, cynbgoHamigun, rnikonenTtuau,
aMiHorniko3nan Ta kapbaneHemu.

BuHaxig nponoHye KOMMNO3WLil, WO MICTATb CMOMNyKy, ONUCaHy B LUbOMY [OKYMEHTi (30Kpema,
cnonyky copmynu 1) pasom i3 NpoTMMikpoOHMM 3acobom. Ak Oyae 3po3ymino daxiBuio y OaHin ranysi,
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crnonyka Ta NpOTUMIKPOOHWA 3acid TakoXk MOXYTb BBOOAMTUCA OKpeMo. Y [OesikMx BapiaHTax
30iNCHEHHST cnonyka Ta NpoTUMIKpoOHa Tepania nepekpuBaloTbCA. Y AesKkux BapiaHTax 34iMCHEHHS
Tepanis Cnosykor 3a BUHAXO0AO0M nepeaye NnpoTuMIKpobHin Tepanii.

Y [esikux BapiaHTax 34iMCHEHHSA KOMMO3WLii, onuMcaHi B LbOMY OOKYMEHTI, BBOAATbL K abo B
Xap4yoBOMY NPOAYKTi abo (PyHKLiOHaNbHOMY Xap4oBOMY NpoaykTi. TepMiH "(yHKLUiOHaneHa xap4yoBuii
NPOAYKT", K BUKOPUCTOBYETLCS B LIbOMY JOKYMEHTI, CTOCYETLCH TUX XapyOBUX NPOAYKTIB, SKi FOTYIOTb
He TiNbKM 3 OrnsiAy Ha IX XapyoBi XapakTePUCTUKN, ane TaKoX AN BUKOHAHHA NeBHOI (yHKUii, Takoi
SIK NMOKPALLEHHs1 340pOB'St ab0 3HKEHHS PU3NKY 3apakeHHs1 XxBopobamu. Taki yHKUiOHaNbHI Xap4oBi
NPOAYKTN TakoX MOXYTb HasuBatuca JieTudyHumm pobaeBkamm abo xap4oBuMy  (KOPMOBMMM)
pobaBkamu. [na uboro gopatTb GIONOrYHO aKTMBHI CMOSYKW, Taki sIK MiHepanwu, BiTaMiHW, XXUPHI
Kncnotn, GakTepii 3 KOPUCHOW A€o, XapyoBi BOJIOKHA Ta aHTMOKCMAAHTW, TOwlo. Taki xapuyoBi
NPoOAYKTN MOXYTb ByTK B Oyab-sKin dhopmi, NpuaaTHIA Ang nepoparnbHOro CroXMBaHHS, Hanpuknag, y
dopmi pignHu, rento, NOpoLLUKy, Nirynku, Tabnetkn abo B reneBux Kancynax.

OyHKLIOHaNbHI  Xap4oBi MNPOAYKTW MOXYTb TaKOX BKMYATW MNepeBap TBAPWHHOI TKaHMHWU,
Hanpuknag, 6yob-skun matepian, Skui € pesynbTaToM XiMiYHOro Ta/abo bepMeHTaTUBHOrO rigponisy
YMCTOI Ta HEpPO3KMaZeHO! TKaHWHW TBapUHW. DyHKLIOHAMbHI Xap4yoBi NPOOYKTU MOXYTb TaKOX
BKMOYATN BUCYLLUEHI MUBHI OPiDKAXKI, Hanpuknag, BUCYLLEHU HEAKTMBHUWM areHT, Skuh € nobidHum
NPOAYKTOM NMBOBAapHOI NMPOMMUCOBOCTI. BcTaHOBNEHO, WO nepesap TBApPWHHOI TKAHUHW Ta BUCYLUEHI
NVBHI OPDKAKI MOKPALLYOTb CMaKOBi BNACTUBOCTI (PYHKLOHANbHNX Xap4oBMX NPOAYKTIB. 3a HAasBHOCTI
y yHKUiOHaNbHNX Xap40oBUX NpoayKTax, nepeBap TBapWHHOI TKaHWHMW ckragae Big npubnmsHo 10 %
8o npubnusHo 90 % yHKUIOHaNbHOro Xap4oBOro MPOAYKTY, a BUCYLUEHI NUBHI ApiKOXi CKNagatoTb
Big Npmbnun3Ho 1 % o npubnuaHo 30 % yHKLIOHaNbHOro Xap4yoBOro NPoayKTy.

Y TunoBoMy BapiaHTi 34INCHEHHA BMHAaXxXi4 MPOMOHYE KOMMO3MLit0, WO MICTUTb MNEKTWUH, HOKY,
BiTamiH E, kapbGoHaT kanbuito, NpobiOTUKM, POCIMHHI €KCTpakTh, TpaBu Ta operaHo. [lepeBa)HO
3a3HadeHa KOMMo3uuid MiCTUTb npubnusHo Big 1 Ao 5 rpamiB TepaneBTUYHMX CMOMYyK TiOCIpKW.
3asHauyeHa KoMno3uuia npugaTtHa y BuUrnsaai TabneTok, 3okpema Ans NiKyBaHHS KopiB. Ak onucaHo B
npuvknagax, KoMnosuuis nigxoauTb ANs 3MEHLUEHHS KiNbKOCTI KNITMH y Monoui Ta Ans NiKyBaHHA
MacTuTy.

Y peskux BapiaHTax 34iNCHEeHHS BWHaxid4 MNPOMOHYE KOMMO3WLii, WO MICTATb TepaneBTUYHI
CMONyKM TIOCIpKW, SIK ONUCAHO B LbOMY AOKYMEHTI, pasoM i3 LUOHanMeHLWwe ogHMM hapmaueBTUYHO
NPUAHATHUM HOCIEM, po3pidgkyBavyeM Ta/abo ekcumnieHToM. [auB. Hanp., Remington: The Science and
Practice of Pharmacy, Alfonso R. Gennaro (Editor) Mack Publishing Company, April 1997].
BukopuctoByBaHWA B LIbOMY [OOKYMEHTI TepMiH "dapmaueBTUYHO MPUUHATHUA" CTOCYETbCA TUX
Komno3uuin abo koMbiHauin areHTiB, MaTepianis abo KomMno3uuin Ta/abo ixHix nikapcbknx dopm, SKi
3HaXo4sATbCs B Mexax OOr'pyHTOBaAHOro MeOUYHOrO BMCHOBKY Ta NpuAaTHi ANsi BUKOPWUCTaHHS B
KOHTaKTi 3 TKAHMHaMu fntoaen | TBapuH 6e3 HagMipHOI TOKCUYHOCTI, NogpasHEHHs!, anepriyHoi peakuii
YM iHWKX NpobnemM 4m ycknagHeHb, NPonopuUiiHuX oBrpyHTOBaHOMY CMiBBIAHOLLIEHHIO KOPUCTL/PU3KK.
Kpim Toro, TepmiH "dhapmaueBTUYHO MPUAHATHUIA po3pigdKyBady abo Hocin" cTocyeTbcs
hapmMaLeBTUYHO MPUNHATHOrO Martepiany, Komnoswuuii abo Hocis, Takoro sk pigkui abo TBepaun
HaMoBHIOBAY, PO3pPiAXyBaY, eKCLUMIEHT, PO34YMHHUK abo iHKancynwowYni martepian, akun 6epe y4acTb
y nepeHeceHHi abo TpaHCMOPTYBaHHi NenTMay 3 OAHOro opraHy abo YacTUHM Tina OO iHLWOro opraHy
abo yacTuHu Tina.

dPapmaLeBTUYHY KOMMO3WLiI0 MOXHa BBOAMTU Oyab-sKMM NpUAaTHUM LINASAXOM i cnocobom. Ak
Oyane 3posymino cpaxiBulo B AaHii ranysi, wnax i/abo cnocid BBeaeHHA 6Gyae 3miHOBaTMCS B
3anexHocTi Big 6axaHux pesynbraTiB. ®apMaLeBTUYHI KOMNO3ULii MOXYTb OyTU cknageHi BignoBigHO
4O 3BMYaAMHUX npouenyp AN BBeAeHHs Oyab-aKMMW LWsixaMu, TakuMu siK napeHTepanbHUN,
MiCLLeBUIA (BKIHOYAOYM OYHWUI), MepoparnbHWUiA, CyOniHrBanbHUNA, TpaHcaepManbHWi abo LINAXoMm
iHransuii. MapeHTepanbHe BBEAEHHS BKIHOYAE, HanNpuKnag, BHYTPILHbOBEHHE, BHYTPILIHbOM'SA30Be,
BHYTpIilLHbOApTEpiansHe, BHYTPILLHLOKOPOHapHe, iHTpaTeKkarnbHe, iHTpakancynspHe,
iHTpaopbiTanbHe, BHYTpPILWHbOCEPLEBE, iHTpagepMarbHe, iHTpanepuToHeanbHe, TpaHCTpaxearbHe,
nigwkipHe,  cyOKyTUKynsipHe,  BHyTpiwHbocyrnobose, cybkancynsdpHe, cybapaxHoiganeHe,
iHTpacniHanbHe, enigypansHe Ta iHTpacTepHanbHe BBeAEHHA Ta iHy3ilo. [NepeBaxHUMU Wnaxamu €
nepoparneHe abo micueBe BBEAEHHS.

Komnoauuii moxyTb 6yTn B Byab-skux npuaaTHMx popMax, Takux sK pigki, HaniBTBepai 1a TBepai
nikapcbki popmu. Komnosuuii MoxyTb 6yt y chopmi TabneTok, Kancyr, NOpoLUKiB, rpaHyr, NacTUMOK,
KpemiB abo pigkux npenapartiB (30Kkpema, Ans HAaHEeCEHHS Ha LUKipy abo BBELAEHHS B OYi), TakuX 5K
CTepunbHi napeHTepanbHi po3unHM abo cycnensii, abo y ¢opmi cnpeto, aeposonto abo iHWUM
3BMYaNHUM MeToAoM iHransuii. PapmaueBTUYHI KOMNO3KULIT 3a BUHAXO4OM BKOYAOTb KOMMO3WLT,
npugaTHi Anst nepopanbHOro, HasanbHOro, MiCLLEBOro (BkM4vawum OykkanbHe Ta cybniHreanbHe),
peKTanbHOro, BariHanbHOro Ta/abo napeHTepanbHOro BBEAEHHSA. Y KOHKPETHUX BapiaHTax 34iiCHEHHS
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KOMMO3MLiA € MiCLEeBO KOMMNO3ULiE Yy bOpMi Kpemy, remnto, Masi, OCbNOHY, NiHW, CycneHsil, cnpeto,
aeposonio abo nopollkoBoro aeposonto. Komnosuuii ocobnmBo KOPUCHI ANsi HAHECEHHST Ha LUKipy.
MpuaaTHi KOMNO3WLT TakoX BKMOYAKOTb KOMMNO3WLIT ANs JOrNA4y 3a NOPOXHUHOK poTa, Hanpuknag,
3ybHy nacTy, 3acib ana uueHHa 3y6iB, 3yOHWM MNOpOLUOK, 3YOHUIM renb, NIASCHEBUN renb,
ononickyBad Ans pota/aybHuin enikcup, WTy4HY CrivHy, 3acib ans 3ybHuMx npoTesis, cnpew Ans poTa,
nacTunku, TabneTkn ona nepopanbHOro 3aCTOCyBaHHS Ta XKyBaribHY ryMKY.

BuHaxig Takox nponoHye BUKOPUCTAHHS iN Vitro KOMMNO3ULiK, K ONUCaHO B LbOMY AOKYMEHTI, Ans
3anobiraHHss abo 3MeHLLEHHSI YTBOPEHHS abo pocTy GionniBku Ha noBepxHi, Ta/abo ansa pyvHyBaHHS
abo 3MeHLUEeHHSs KinbKoCTi GionmniBok Ha NoBepxHi. [lepeBaxHO, cnocodu CNpPsiMOBaHi Ha 3MEHLLIEHHS
OionniBkn abo yTBOpeHHs1 BioNMiBKM Ha MOBEPXHi. Y OesKNX BapiaHTax 34iMCHEHHS crocib Bkovae
NPUBEAEHHSA B KOHTAKT BiONMiBKKN, NPUKPINEHOI OO MOBEPXHI, 3 KOMMNO3NLISIMKX, ONMCaHMMK B aHOMY
AoKyMmeHTi. Komnoauuii BknoYyaroTb, Hanpuknag, ouunyBarbHi adbo ctepunizauinHi KomMnosuuii.

Byab-sika noBepxHst Moxe Byt o6pobneHa KOMMNO3MLi MU, ONMCaHUMKN B JAHOMY OOKYMEHTI, ANng
MOKPUTTA TakMX MOBEpXOHb. [loBepxHi MoOXxHa, Hanpuknag, obnpuckyBaTwu, 3aHyptoBatM abo
npocoyvyBaTn KOMMO3uuismu. NoBepxHa BKOYAE CKNo, MeTarn, NopucTi Ta HenopucTi noBepxHi. Lie
TakoX CTOCYETbCS 30BHILLHIX i BHYTpILLHIX NOBEPXOHb obGragHaHHA, sike Moxe OyTn 3abpyaHeHe,
Hanpuknag obnagHaHHA XapyoBOi MPOMMCNOBOCTI abo MeguyHoro obnagHaHHs B IiKapHAX i
3aKnagax OXOpPOHW 300POB'S, a TaKoX CaHTEXHIYHUX CUCTEM (HanpuKnag, 3fMB PakoBMHM), CTiMbHULb,
OypiBenbHMX MaTepianie, MNOBITPOMPOBOAIB, YMCTUX MpUMIlLeHb. [lOBepxHs TakoX CTOCyeTbCs
BHYTPILIHbOT ab0 30BHIWHBLOI YacTMHM TPYD, Hanpuknag ApeHaxiB, a TakoX OacelHiB, pesepByapis
(Hanpvknag, Ona akBakynbTypu), OYUCHUX INbTPIB, YHITasy, pPakoBWH, MOBEPXOHb Yy TEMMuL.
lMoBepxHs TakoX BKMOYae BoAY, HANpuKNag, 3 noimnku.

Y [esKkux BapiaHTax 34iNCHEHHS TMOBEPXHS € MeAWYHMM MPUCTPOEM, TakuM $iK MNpoTesu
(imnnaHTatM KkynbwoBoro cyrnoba, 3ybHi iMnnaHTaTn, npoTe3yBaHHs cyrnoba, romnocose
NpoTe3yBaHHs, NPOTE3yBaHHS CTATEBOro YneHa), MexaHiYHU cepueBuin KnanaH, KapaioCTuMynsTop,
apTepioBEHO3HWM LUYHT, CKMepanbHUM 3aTuckad, katetepu (Hanpuknag, UeHTparnbHWMA BEHO3HWN
KateTep, BHYTPILUHbOCYOUHHUI KaTeTep, Ce4yoBUM kaTeTep, kateTep XikmaHa, kateTep nAns
nepuToHeanbHOro dianidy, eHagpoTpaxeanbHui KateTep), TUMNaHOCTOMIYHa Tpybka, TpaxeocToMivHa
TpybKa, XipypriyHMi LIOB, KICTKOBWMM (DiKCATOP, KICTKOBWMW FBUHT, iIHTPAOKYNspHa fiH3a, KOHTakTHa
niH3a, BHyTpilWHbOMATKOBAa  chipanb, aopTtodemopanbHUin  TpaHcnnaHtat abo  cyauHHWR
TpaHcnnaHTaT. |HWwi iHdekuii Big MegudHUX nNpUCTPOIB BKOYAKOTb IHEKLIT YepeBHUX OpeHaxis,
CTEHTIB XXOBYHUX LUNAXIB, FPYAHNX iIMNNaHTaTIiB, KapQioCTUMYNATOPIB, LWWYHTIB CNIMHHOMO3KOBOI PiguHM,
KOHTaKTHUX NiH3, OedibpunaTopis, 3yOHMX NPOTE3iB, eNneKTpUYHMX AianisaTtopis, eHAoTpaxeanbHUX
TPYOOK, MOCTIMHUX CEYOBUX KaTeTEPIB, BHYTPILLHLOMATKOBUX Cripanein, BHYTPILLHbOBEHHUX KaTeTepiB,
npoTesiB cyrnobiB, MexaHiYHMX CepueBUX KnanaHiB, HedpoCTOMiYHMX TpPybOK, OpTOonegu4HUX
iMNMaHTiB, KaTeTepiB ANA NepuToHeanbHOro Aianidy, NpoTesiB KnanaHiB cepus, npoTesiB cyrnobis,
anocnnacTMyHUX opToneauyHUx BUpoOiB, TKAHUHHUX HAaNOBHIOBAYIB, ypeTpanbHUX CTEHTIB, CYANUHHUX
npotesis, LUBJI-acouinoBaHy MHEBMOHIO, iHeKUii BEHTPUKYNAPHUX AOMNOMDKHUX MPUCTPOIB,
BEHTPUKYNAPHUX BifBeAEHb, BEHTPUKYNSPHUX LUYHTIB Ta rONOCOBMX MPOTE3iB.

Y feskux BapiaHTax 34iMCHEHHSA MOBEPXHA € XipypriYHUM NPUCTPOEM, TakUM SK 3aTucCKad, L,
HOXWL, ra4oK Ans WKipn, Tpybka, ronka, peTpakTop, ckanep, 4punb, 4ON0TOo, pawnine abo nuna.

AK BMKOPUCTOBYETLCHA B LIbOMY AOKYMEHTi, "MiCTUTW" Ta 1Oro BigMIHIOBaHHSA BXWBaKTbCA B
HeoOMeXyBanbHOMY 3HAY€EHHI ANs MO3HA4YeHHs TOro, WO eNemMeHTW, WO WayTb nicns crosa,
BKIMIOYEHi, ane enemMeHTW, KOHKPETHO He 3rajaHi, He BuKnovawTbcs. Kpim Toro, paiecrnoso
"cknagatuca 3" Moxe OyTu 3aMiHeHO Ha "cknagartuca no cyTi 3", WO o3Hayae, Wwo crnonyka abo
OOMOMDKHA cnonyka, 9K BU3HaYeHO B LibOMY AOKYMEHTI, MOXe MICTUTU 00OaTKOBUN(i) KOMNOHEHT(K),
HDK Ti, 9Ki KOHKPETHO BW3HAYeHi, NpUYOMY 3asHayeHWn A0AaTKOBUN(i) KOMMOHEHT(M) He 3MiHIE
YHiKanbHy XapakTepucTuKy BUHaxoay.

OfHWHY BMKOPUCTOBYIOTb B OAHOMY AOKYMEHTI A MO3HayYeHHs ogHOro abo Ginblue HiXk 0gHOro
(TobT0, WoHanmeHwe ogHoro) ob'ekta. Hanpuknag, "enemeHT" o3Ha4ae oguH enemMeHT abo Ginblie
HI>K OOWH €NeMEHT.

CnoBo "mpubnmsHo" abo "OnmM3bKo" MpyM BUMKOPUCTAHHI B MOEAHAHHI 3 YMCIIOBUM 3HAYEHHSIM
(mpubnusHo 10, 6nm3bko 10) NepeBakHO O3HaYae, WO 3Ha4YeHHS Moxe ByTn 3agaHum 3HaveHHsM 10
Ta 3Ha4YeHHaM, BinbM abo MeHLIUM Bif Hboro Ha 1 %.

Cnonyku Ta KoMNo3uii, oNnUcaHi B LIbOMY AOKYMEHTI, € KOPUCHUMMU ANd Tepanii Ta TepaneBTUYHUX
npouenyp i, TakKuM YMHOM, MOXYTb OYTU KOPUCHUMU SIK JiKapCbki 3acO0M Ta BMKOPUCTOBYBATUCHA B
crnocobi npuroTyBaHHSA nikapcbkoro 3acoby. Y pgeskux BapiaHTax 34iACHEHHS Yy BMHaxogi
3anponoHoBaHi cnocobu, siki He € NikyBaHHSAM Tina noguHn abo TBapuHW, Ta/abo cnocobu, ski He
BKNIOYaoTb Npouec Moaudikauii reHeTUYHOT iAEHTUYHOCTI 3apOAKOBOI MiHii NIOANHN,

A€ KIiTHa He € KITITMHOK 3apOAKOBOI TiHIT NIOOUHN.
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YCi nocMnaHHg Ha NaTeHTW Ta nitepaTtypy, HaBedeHi B LLbOMY OMUCI, BKIOYEHI B AaHUN OOKYMEHT
y MOBHOMY 00CA3i LUNSAXOM NOCUMaHHS.

BuHaxig [ogaTkoBO MOSAACHIOETLCHA B HACcTynHUX npuknagax. Lli npyknagm He obmexytoTb obcsr
BMHaxody, a cnyxaTtb nuule ans nosiCHEHHSA BUHAXO0Ay.

MPUKIAON

Kinbka cnonyk, sugineHux 3 Allium, 6ynu BuBYeHi in vitro, o6 BU3HAYMTK iX BNNuB Ha BakTepii 3
MeToH po3pobku anbTepHaTMB aHTUbIoTUKaM. Hanpuknag, Sorlozano-Puerto et al. [Biomed Research
International 2018 Article ID 7861207] onucye aHTubakTepianbHy akTuBHicTb PTS i PTSO npotu
BENNKOI KiNIbKOCTI MaToreHiB nogvHu (212 rpamHeratMBHux Gauun i 267 rpamMno3uTUBHUX KOKIB,
BUOINEHMX 3 KIIHIYHMX 3pasKkiB, OTpUMaHuX Big 479 pi3HMX MaUieHTiB), BUKOPUCTOBYHUM
pekoMmeHaoBaHun ctaHgapTHui meton (CLSI) gns Bu3HaveHHsa 3HadveHb MIC50 i MIC90, a Takox
3Ha4yeHb MBC50 i MBC90 (ocTaHHi BUKOPUCTOBYKOTLCA AJ1 AeMOHCTpaLii npsiMoro 6akrepuumgHoro
edeKTy) sk nokasHuka aHTubakTepianbHoi aktuBHocTi. [aHi wogo PTSO Tta PTS nopiBHoBanu 3
HU3KOK aHTMBIOTMKIB, L0 BUKOPUCTOBYKOTLCA B KIiHIYHIA MNpakTULi NpOTM TakuxX MaToreHis.
PesynbTtaty nokasyloTb, WO Ana BCiX WTamiB BakTepin Kinbka aHTUBIOTUKIB i3 AOCNigXyBaHOI rpynu
oynn edektuBHiwmnmn, Hixk PTSO abo PTS, Ha wo BKa3syloTb HWxYi 3HadeHHs MIC aHTubioTuka.
Buxogaum 3 umx pesynbTaTiB in vitro, daxiseub y Ui ranysi He posrnagatume PTSO abo PTS sk
KOPUCHY anbTepHaTUBY 3BUY4aHMM aHTMOIOTMKaM Yy MikyBaHHi BakTepianbHux iHEKLIN.

HocnigxeHHsa in vitro, onucaHi B Sorlozano-Puerto et al. BMMIpIOIOTE NpUrHiYeHHA pocTy
NMaHKTOHHUX MiKpoopraHiamiB. Ak O6yge 3po3ymino daxiBuio B AaHin ranysi, gig cnonyku npotm
MMaHKTOHHUX MIKpOOpraHiaMiB He BKa3dye Ha [Ail0 Takmx cnonyk npotu OGionniBku. Lle ©Oyno
NPOAEMOHCTPOBAHO ANs psiAy NPOTUMIKPOOHMX npenapartiB, sik 06roBoproBanocsd padiwe, i Takox
pobpe Bigomo B nitepatypi. OuB., Hanpuknag, [Roy et al.], skui Bkasye Ha Te, Wo OakTepii B
OionniBkax mMatoTb MiABULLIEHY PE3NCTEHTHICTb 40 3BMYAMHUX aHTMBiIOTMKIB NpubnmaHo B 1000 pasis
[2018 Virulence 9:522-554].

Ha BigmiHy Big JdocnigjkeHb, MOB'A3aHWX 3 MNMAAHKTOHHUMW  MIiKpOOpraHiamamu, y umx
eKcnepMmeHTax Brepwe npogemoHcTpoBaHo BnnuB PTSO Tta PTS Ha OGionniBkn. Y Takux
AOCMIMKEeHHAX cepedoBulle Ta YMOBM KynbTMBYBaHHSA (MOCTiiHE CTpPyWyBaHHS Yalok, LWwob
BUKIMKaATN CTPEC Yepes3 cuny 3CyBY, MOPIBHAHY 3 TUM, WO BiaByBaeTbCA B KPOBOTOLI) CTUMYMOOTh
MikpoopraHi3amu, Hanpvknag 6akrepii, WBnako yTeoptoBaty bionniBku. Takum aHania GionniskM MoxHa
NpoBOAWNTM ABOMa crnocobamu: LNAXOM AO0AaBaHHA AocnigXyBaHoi crnonyku (Hanpuknag, PTSO) 3
no4yaTKy eKcnepuMmeHTy, Wwob ouiHMTK Ti 3gaTHiCTb 3anobiraTn yTBopeHHK GionniBku, abo LNsSxom
AoAaBaHHSA OOoCHigKyBaHOI CnonykM Ao 3pinoi 6ionniBkM Anst OUiHKM edeKTy po34MHEHHS BionniBku
(BignoBigae, Hanpwknag, Npuknagy 2, y skoMy icHytouy Gionnisky o06pobnsanu PTSO).

OcHoBHi MexaHi3amu fii cnonyku B aHanisi 6ionniBku noe'sidaHi abo 3 ii iHribyBaHHAM BigyyTTA
KBOPYMY Ta HaCTYMHUM KOMEKTUBHWM MEPEMWKAHHSM TeHiB, WO NpuM3BOAWTbL A0 aaresii 6aktepin i
CuHTe3y, abo 3i 36MpaHHsAM NO3aKkNITUHHOMO MaTpuKCy AN (POPMYBaHHA TPUBMMIPHOI CTPYKTYpU
OionniBka. Lli MmexaHi3aMu NOBHICTIO BiAPI3HATLCA Bif YNCTOrO aHTUGaKTEpianbHOro/MPOTUMIKPOGHOTO
edekTy "sHuweHHa". Akwo cnonyka, ska edeKTMBHO nepeBipeHa B aHanisi 6ionnieku, ane He mae
aHTubakTepianbHoro edekTy (Hanpuknag, NeBHi aHTUTINa, BMPOONeHi NpoTu cneundivyHux OGinkis
bionniskm gna gectabinizauii  cTpykTypu 6ionniBku), NOTIM CNONYKYy MOXHa KOMOGiHyBatn 3
aHTUBIoTUKOM, W6 3abe3neunTu 3HULLEHHSA BakTepii, Wo BUBINbHATLCA 3 Bionniekn. Ocobnueo ue
CTOCYETbCSA BUMALKIB, KOMW iMyHHa cMCTeMa TBapMHU CKOMMPOMETOBaHa. HAKLIO peyoBMHa, Taka siK
PTSO, mae neBHy aHTMbakTepianbHy egeKTUBHICTb (Xo4a i 3a AOMOMOrOK iHLIMX MEXaHi3MiB), Le
Oyne posrnmagatucs sk GaxkaHui [oOaTKOBMIM edeKT Yy KNiHiYHIA Tepanii, Wo nigTpyMye 3HULLEHHS
DakTepianbHOT NONynALUii BPOAKEHOK iIMYHHOK CUCTEMOLO. ..

Mpuknagm 2-4 onucyloTb Ait0 CMNOMYK 3a BMHAXOAOM 3 BMKOPUCTAHHAM AochigkeHb Gionniekuy in
vitro. Taki gOCNimpKEHHS 3HAYHO BiAPI3HAKTLCA Big OOCNIIKEHb, TaKMX sIK onucaHi B [Sorlozano-Puerto
et al.], ki BUMIpIOKOTb iHFiIByBaHHS POCTY NIIAHKTOHHMX MiKpoopraHi3miB. [aHi Npuknaanm HeouikyBaHo
OEMOHCTPYHOTb, L0 CMOSTYKM 3a BUHAXOAO0M BMMBAKOTh Ha 3HULLIEHHS BionsiBku.

Mpuknag 1 Buginenus PTSO i PTS

O6car: PTSO i PTS Buginanu 3 poCnMHHOIO €KCTpakTy, Wo Mictutb 56 % PTSO i 14 % PTS
(Ha3BaHi B 4aHOMy JOKYMEHTI "pPOCNMHHUI eKCcTpakT, 36aravyeHun PTSO/PTS").

Cxema pocnifXeHHs: NOpsAOK erolBaHHS CNoMyK BiAMOBIAHO A0 X NONAPHOCTI OUiHIOKTL 3a
ponomoroto BEPX, a ymoBu gns posgineHHs Bu3HavaioTb 3a gonomorod TLUX 3 BUKOpUCTaHHAM
renTaHy Ta eTunauetaTty sk pyxomoi dasun. dnew-KonoHky AoBxuHoo 110 cm i giameTtpom 25 cm
3anoBHoBanu 15 kr giokcuay kpemHito (po3mip yactuHok 40-60 mkm Big ACROS Organics™) vy
rentaHi, i KomnoHuUi paBanu cTabinisyBatMca npoTarom Houi. OYULLEHHST NPOBOAWMMAM  LUMSAXOM
noctynoBoro 36inbLueHHs nonsipHocTi Big 0 % go 40 %. ®pakuii, Wwo npeactaBnstoTs iHTepec, PTS (=
nik 6) i PTSO (= nik 7), obuagi igeHTUdikosaHi 3a gonomoroto H-AMP, noyanu entotoBaTucst nicns
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BUKOPUCTaAHHA 20 niTpiB pyxomoi ¢asu Ta Oynu 3idpaHi y dpakuii po3mipom 2 nitpu. Ppakuii
po34insanu 3rigHo 3 igeHTudikauieto koxXHOI cnonyku metogom TLUX, i BignosigHi dppakuii ona KoxHoi
cnonykm (PTS abo PTSO) ob'egHyBanu. PO34YMHHMK BuMnaptoBanu 3a [OMNOMOroH POTOPHOro
BMMNapHuKa, wWwob oTpumaTn ouuwleHy dpakuito PTS (32435-2-A) i 2 ounweHi dpakuii PTSO
(MHA32435-2-B, MHA32435-2-C), sk 3a3Ha4eHo B Tabnuui 1.

HeobxigHa 4nctota >98 % 6yna gocarHyta nuwe 3 dpakuieto MHA32435-2-B (=PTSO), Toai sik
dpakuia MHA32435-2-A (PTS) i MHA32435-2-C (= 2-a dpakuis PTSO) nokasanun 4nctoty < 98 % i
notpedyBany [OAATKOBOrO OYMLLEHHS OKPEMO 3a [OMOMOrow Apyroi donew-xpomartorpadii ons
OTPUMaHHSA 6a)kaHOi YNCTOTH.

MoBTOopHe ounwieHHs PTS (MHA32435-2-A) nNpoBOAMMM LUMSIXOM HAamnOBHEHHSA (OreLl-KONOHKM
(ooBxuHoto 50 cm i giameTpom 20 cM) 2 Kr giokcuay KpeMHito (po3mip 4yacTuHok 40-60 MKM Big
ACROS Organics™), BMKOPWUCTOBYKOUM eTurnaueTaT i rentaH sik pyxoMy dasy Ta 30inbLiyroun
nonsapHicTb Big 0 % go 20 %. Ppakuii, Wo npeacTaBnaTb iHTepec, 36upanu y dpakuii posmipom 250
MM, iaeHTudikyBanu 3a gonomoroto TLIX i o6'egHyBanu. Po3umMHHUK BunapioBanu Ha pOTOPHOMY
BUNAapHUKyY Ansg otpumarHsa PTS (EWR32514-01-1) 3 ynctoToro >98 %.

[MoBTOpHE ouunlleHHs HeuucToi dpakuii PTSO (MHA32435-2-B) npoBoaunu Ha Tin xe newu-
KOMOHLLi, BMKOPUCTOBYKOUM Ty camy pyxomy a3y, wo u gns MHA32435-2-A, 3 pisHuueto B 3 Kr
AIOKCMAY KPeMHilo (4N 3anoBHEHHS KOMOHKK), 36inblyodn nonapHicTe Big 0 % o 30 %, a po3mip
dpakuii ctaHoBuB 100 Mn. [loBTOpHE O4MLIEHHS MPUM3BENO A0 OTPMMAaHHA [ABOX dpakuin
(EWR32514-02-1 i EWR32514-02-02) PTSO 3 unctoToto >98 %, sik noka3zaHo B Tabnuu,i 1.

Tabnuusa 1

MMik 6 i nik 7 yicToTN Ta Y% BIOHOBIEHHSI 3 POCIIMHHOIO eKCTpakTy, 36arayeHoro PTSO/PTS

1-i1 eTan oumnweHHa PTS (nik 6) i PTSO (nik 7) 3 pocnnHHOro ekctpakTy, 36aradeHoro PTSO/PTS (992
r)

MMikn Maca (r) BEPX H-AMP Yuctota (%) | % BigHOBNEHHS
6 (=PTS) 64 MHA32435-2-A MHA-32435-2-A 93 6
7 (=PTSO) 651 MHA32435-2-C MHA-32435-2-C 99 86 (3 obox
7 (= PTSO) 198 MHA32435-2-B MHA-32435-2-B 72 cpakuiit)
2-11 eTan NOBTOPHOrO OYMLLEHHS MiKy 6 i niky 7 (dp. 3 yuctoToro 72)
6 (=PTS) 46 EWR32514-01-1 EWR32514-01-4 99 5
7 (= PTSO) 123 EWR32514-02-1 EWR32514-02-4 99 82 (3 ycix
7(=PTSO)| 39 EWR32514-02-02 |EWR32514-02-5 99 thpakyin 3
ynctotor >98 %)

3 uboro npuknagy nokasaHo, wo PTSO i PTS Gynu o4yvlleHi 0O BMCOKOrO CTYMEHS YUCTOTW.
3pasku 3 yuctoTtoo >99 % BMKOPUCTOBYBANW, SIK 3a3Ha4YeHO B Mpuknagax y UbOMY AOKYMEHTI, i
nosHayanu gk "ynctumn PTSO" i "unctun PTS".

Mpuknag 2 Bionniska B ®BP (doTobiopeakTop)

o6 BusHauutn edekt PTSO, PTS i DPD (gunponingucynbdig) npotu Gionnisku, Gionnisky
BMPOLLYBanu B KOHTPONbOBaHMX YMOBax Yy peakTopi 3i cknsHoto Tpybkoto, ®BP. Ak mMopenbHy
cuctemMy BukopucToByBanu oTobiOpeaKkTop, OCKINbKM Yy CKNSHMX Tpybkax 6yno 4iTko BMAHO
yTBOpeHHs Bionnisku. licns yTBOpeHHs 3pinoi GionniskM gogasanu 3pocTatodi piBHi unctoro PTSO,
PTS abo DPD, 6ionnieky Bugananu tutpyesaHHamM ynctum PTSO, PTS abo DPD, i Bu3Ha4anu gosu,
npu skmx Gionnieky 6yno 3HuweHo. licna uporo Bu3Havanu MikpobHun cknag GionniBkM mMeTogoMm
rMBOKOro CeKBeHyYBaHHS.

Cxema gocnigyKeHHs

leTepoTpocbHa MikpobHa GionniBka: 6GionniBky KynbTuByBanu B 26,5-niTpoBOMY CKMNstHOMY
doTtobiopeakTopi (PBP) 3 pgoxumHOW Tpyobu 37 meTpiB Bkn. BurMHu (ckno GemTube RD-25 Big
LGEM). ®BP 3anoBHoBanu 22 nirpamv HecTepurizoBaHoro cepegosuia (Tabn. 1).

Tabnuugs 2

Cknag cepefnoBua Ansi KynbTUBYBaHHSA GionsiBku

IoH KoHueHTpauis

MakpoenemeHTn
NH4* 0,3 MM
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Tabnuuga 2

Cknap cepefoBuLla Ans KyNbTUBYBaHHA Gionnisku

loH KoHueHTpauis

K+ 10 MM
Ca2+ 6,8 MM
Mg2+ 3,1 »mM
NO3z 18 MM
S042- 4.6 M
PO4* 2,4 MM
MikpoenemeHTu

Fe2+ 31 mkM
Mn2+ 14 mkM
Zn2+ 10 MkM
B- 65 MkM
Cu2+ 1,5 MkKM
Mo2+ 1 MkM

CepepoBuiie gogaTkoBo MicTuno 1 r/n rnoko3un. IHoKynAuia sBigbyBanacst WNAXOM AOAaBaHHSA
500 mn Boam 3 kaHaBu 3 Zuidpolder nobnusy Delfgauw. MNoBiTpa 3akavyBanu 3i wsugkictio 1,0
niTp/XB: Npy UbOMY HanawTyBaHHI LMPKynsuis cepepoBuula Yepe3 OBEP y cepepoBuli 6yna skomora
MeHLow, ane 6yna ctabinbHa 3aTpumka Ans peanisauii umpkynsuii cepegosuwia B ®6P. ®BP 6yB
3aKpUTUA TEMHMM MIIACTUKOBMM €KpaHoM, LWob 3anobirtn BnnmBey ceiTna. IHkybauito npoBogunu npu
12-18° C, pH koHTpontoBanu 5 pasiB Ha TwxaeHb o 5,2-5,7, pas Ha 1,5 gHs. Micns 3aranbHoi 4o3n 5
r/n rnoko3un (Yepes 1 TXAEHb) YTBOPUBCS CrnM3oBui wap (bionnieka), KM NOKPUBAE BCIO BHYTPILLHIO
NMOBEPXHIO CKNsHOI Tpyokn. CepepoBuile Gyno 3amiHEHO CBKUM cepefoBulieM 6e3 rmoKo3u, Konu
yTBOpUnacs Gionniska.

PTSO, PTS abo DPD 6ynu gogani oo ®BP, sk 3as3HayeHo B Tabnuusx. Ynctum PTSO i PTS
oTpMMyBanu, sK 3a3HayeHo B npuknagi 1, i crtabinbHi po3unHuM rotyBanu y Bogi 06pobkoto
ynbTpa3sykoM 1000-kpaTHO po3segeHux cymiwen. DPD (gunponingucynbdig ynctotn >98 %) 6ys
nocraeneHmn Sigma. Micna koXxHOro etany gogaBaHHSA KynbTypy 6ionniBku iHKyGyBanu npotarom 24
rOOVH ON1s CNOCTEepPEeXeHHs! 3a cTabinbHIiCTio Gionnieku.

KinbkicTb aepobHux, aHaepobHux/mikpoaepodineHux i rpubkosux KYO B 6GionniBui Ta
HagocafoBiM piAvHI BM3Hayanu BiONOBIAHO OO CTaHOAPTHWUX onepauiiHux npoueayp, sk OnucaHo
HUKYE: ans aepobHMX KOMNOHIEYTBOPHOKOYMX OOVHULb Ha M (KYO/mn) JVB.
https://www.iso.org/standard/53728.html; ans BM3HAYEHHS aHaepobHUX KYO/mn avB
[https://www.thermofisher.com/order/catalog/product/ANO025A#/ANO025A]  (4awkn  iHKyOylOTb Y
0e3KMCHEBOMY KOHTEMHepi) | LWOoAO0 KiNbKOCTi KOMOHIEYTBOPKOWYNX OAWHMLUL Ans rpubis [auBe.
http://edgeanalytical.com/wp-content/uploads/Food_AOAC-997.02.pdf (anB. Tabnuuio 2)].

Cknag MmikpobHOI nonynauii 6ionniBkM BW3Havanu 3a [OOMOMOrOK MeTareHOMHOro aHanisy
(Cmnboke ceksBeHyBaHHs lllumina).

Byno B3sTO We oauH 3pasok Gionnisku, i YacTuHy 36epiranu npyn Temnepatypi MmiHyc 80 rpaaycis
AK IHOKYNAT AN noganblinx JOChimpKeHb. [HWy YacTuHy 6ionniBku poO3YMHANN 3a AOMNOMOroK M'siKOi
00po6KKN yNbTPa3BYKOM i BUKOPUCTOBYBaNM ANsl BM3HAYEHHSA KiNbKOCTI aepobHMX, aHaepobHux Ta
rPMOKOBMX KOJOHIEYTBOPIOKOYMX OAMHULB, SIK onucaHo Buuwe. [licna uboro 6yno pospaxoBaHo, 4K
BiNOBIJA€E KiNbKICTb KOMNMOHIEYTBOPIOKOYMX MIKPOOPraHiaMiB y cepeoBULL KifTbKOCTi MiKpOOpraHiamis y
Gionnieui oo 0bpobkn. Takum YMHOM Oyno nigpaxoBaHO, UM OynM 3HMLLEHI MiKkpoopraHiamm nig yac
06pobkK, un BakTepii 3anuwmnmcs xmnsumK, a nuwe Gionnieka 6yna contobinizoBaHa.

3HULLEeHHA GionniBku 3a gonomoroto PTSO

MikpockoniyHuiA aHani3 nokasaB cyMmill rpubiB, HANMPOCTILWKWX | BakTepin.

MeTareHoMHUIA aHani3 nokasas, Wo bGionniBka ckNagaeTbCcsa 3 CUIbHO 3MiwaHoi nonynsauii. byno
BUSIBMNEHO LWOHaMeHwe 611 pisHux poais 6aktepini. Hwkye HaBedeHO M'ATb HAWMOLWMPEHIWNX poaiB
Ta IXHKW BIiOHOCHY u4wucenbHicTb: Pseudomonas 46 %, Acidovorax 13 %, Burkholderia 4 %,
Achromobacter 4 % i Lelliotia 3 %. byno BusBNeHO LWoHanMeHwe 5 pisHuMx pogiB rpmbie. Hwkue
HaBedeHO M'ATb HAWMOLIMPEHIWMX POAiB Ta IXHIO BIOHOCHY w4ncenbHicTb: Cladobotryum 5 %,
Emiricellopsis 31 %, Fusicolla 17 %, Mucor 37 % i Rozella 10 %.

HopaBaHHa PTSO npusBeno Jo pgesiHterpauis Gionnisku. Lle moxHa ©6yno nobauntu nicns
nepworo posyBaHHs 0,05 mkn/m PTSO wnsxom 3BiNMbHEHHS CKynyeHb OionmiBku, Togi SK npwu
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3aranbHOMy Ao3yBaHHi 0,65 mkn/n GionniBka cTtana 3HAYHO TOHLLOK i BUMMSOAE Malke MOBHICTHO
pO3KnageHo Npu HaMBULWLOMY AO3YBaHHI.

Onga toro, wob gocnigntu, Y PTSO mae gectabinisytounin epekT Ha 6ionniBku 4m NpoCTo 3HULLYE
MiKpoopraHiamu, 3pasku 6ynu BigibpaHi 3 bionniskn nepen o6pobKoto, a 3pasku pigkoro cepegoBuLLa
Oynu BigibpaHi 0o Ta nicna 0bpobku Ta Oynu iHOKYNbOBaHI, SIK ONUCaHO BuLle, WO6 BM3HAYUTK
KINbKICTb  KONOHIEYTBOPIOIOYMX OAMHUUBL. KonoHieyTBoptotodi oguvHuui Ha wmn GionniBkm Ta B
cynepHaTaHTi ouiHIoBanun 3a 4ONOMOrolo MeTofiB nociBy Ta HasegeHi B Tabnuui 3. MNicns uboro 6yno
po3paxoBaHO, Y1 BiOMNOBIAAE KifbKiCTb KOFOHIEYTBOPHOKYMX MIKPOOPraHiaMiB y cepefoBULLi KifbKOCTI
MikpoopraHiamiB y 6ionniBui 4o 06pobku. Takmm YMHOM Oyno nigpaxoBaHO, UM MiKpoopraHiamu 6ynm
3HULLIEHI Nig Yac 06pobkK, Yn BakTepii 3anMwmnnucs xuenmn, a nuwe bionnieka 6yna conobinizoBaHa
(Tabnuug 6).

Tabnuusa 3
KinekicTb BUBINbHEHUX KNITWMH Nig Yac contobinisauii rerepoTpodHO BupoLLeHoi bionniBku nicns

JonasaHHs pisHuX fosyBaHb PTSO. KinbkicTe aepobHunx, aHaepobHmx/MikpoaepodinbHUX i rpubKoBMX
KYO Bignosigana ctaHgapTHin pobouin npoueaypi, Sk onMcaHo B 4AHOMY AOKYMEHTI

KymynstusHe AepobHi KYO . Mpubkosi KYO
flosa [03yBaHHSA yepes 24 AnaepoHi KYO yepes 24
[eHb (mkn PTSO/n PTSO/ yepes 24 roguHn
kYT TYPH) (MK n roavHm (x (x 1000) roanHn
KynbTypw) 1000) (x 1000)
0 0 0 300 47 18
2 0,05 0,05 2033 383 150
6 0,1 0,15 3367 750 150
8 0,5 0,65 6267 1127 517
13 1,0 1,65 17333 4400 20333
15 2,0 3,65 5867 2933 1567

HagiTb npu HalHmwx4omy go3yBaHHi PTSO aepobHi, aHaepobHi/mikpoaepodinbHi Ta rpubkosi KYO
30inbwytoTbes. Lle Bkasye Ha Te, Wo HaBiTb NPU HU3bKUX A4o3yBaHHAX PTSO nouvHae pynHyBaTu Wap
OionniBkM 3 noganblUMM BUBINbHEHHAM ©OakTepin. Mpu HamBuLin koHueHTpauii PTSO aepobHi,
aHaepobHi/mikpoaepodinbHi Ta rpmnbkosi KYO 3MeHLWYyOTbCH, WO BKasdye Ha Te, WO npu GinbL
Bucokux gosax PTSO BnnuBae Ha NNaHKTOHHI MiKpOOpraHismu.

3HuLEeHHS GionniBku 3a gonomoroto PTS

BionniBky BupowyBanu, Sk onucaHo Buwe. MeTareHOMHWIA aHani3 nokasas, wWo 6ionniBka
CKragaeTbCa 3 CUMbHO 3MmiwaHoi nonynsuii. byno BuaBneHo woHanmeHwe 362 pi3HWX pogis
DakTepin. Hwxye HaBegeHO M'ATb HaAWMMOWMPEHIWWX PoOAiB Ta IXHIO BIOHOCHY YMCENbHICTb:
Pseudomonas 72 %, Raoultella 6 %, Flavobacterium 3 %, Enterobacter 1,5 % i Acidvorax 1 %.

BisyaneHun posnag GionniBkn MoxHa Oyno BUSIBUTM MicNsi Jo4aBaHHSA 3aranbHOro 003yBaHHSA
unctoro PTS 11,65 mkn/n. Contobinizauis 6ionniBku npudeena o 36inbweHHs KYO ans aepobHux,
aHaepobHux BakTepili i rpubiB y kKynbTypi (Tabnuus 3).

Tabnuusa 4
KinbkicTb BMBINbHEHNX KMITWH Nig Yac contobiniszauii rerepoTpodHO BUpOLLEeHOi Bionnisku nicns

AofdaBaHHs pisHMx go3dyBaHb PTS. KinbkicTe aepobHux, aHaepobHux/mMikpoaepodinbHMX i rpubKoBmx
KYO BignoBigana ctaHgapTHin pobouin npouenypi, Sk oNMcaHo B JAHOMY AOKYMEHTI

ﬂq,an_KOBa oqmﬁgioro Sirf;uj:gg’a AepobHi KYO | AHaepobHi KYO | 'pnbkosi KYO
KinbKiCTb PTS (kn/n) | PTS (mkn/n) (x 1000) (x 1000) (x 1000)
0 0 0,0 1600 453,333 14,333
1 0,05 0,05 600 536,667 11,667
2 0,10 0,15 466,667 129 90
3 0,50 0,65 1000 19,6676 23,667
4 1,00 1,65 1190 216 25,333
5 2,50 4,15 1003,333 253,333 24
6 25 6,65 1566,667 290,000 19,333
7 2,50 9,15 1410 74,667 12,667
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Tabnuusa 4

KinekicTb BMBINbHEHUX KNITKH Nig Yac contobinisauii rerepoTpodHO BUpoLLeHoi 6ionnisku nicns
JoaaBaHHs pisHUX fo3yBaHb PTS. KinbkicTb aepobHux, aHaepobHUX/MikpoaepodinbHNX i rpubKoBmnx
KYO Bignosigana ctaHgapTHin pobouin npoueaypi, 9K ONucaHo B 4aHOMY JOKYMEHTI

)J,qp,aT.KOBa oqmﬁgioro szrj;uj:igga AepobHi KYO | AHaepobHi KYO | Mpnbkosi KYO

KINbKIiCTb PTS (mkn/n) | PTS (mkn/n) (x 1000) (x 1000) (x 1000)
8 2,50 11,65 540 59 12
9 2,50 14,15 1430 573,333 103,333
10 2,50 16,65 2366,667 1033,333 223,333
11 2,50 19,15 2200 930 273,333
12 2,50 21,65 1183,333 620 126,667
13 2,50 23,15 756,667 234 59
14 2,50 2,65 230 109,333 12,333

Ho nepworo posyBaHHs PTS Bxe cnocTtepiranocsa neBHe He3anexHe Big PTS-gosyBaHHs
BMBINbHEHHSA MikpoopraHiamie 3 OGionniBkM, Todi Ak GionniBka OGyna nomiTHO cTabinbHot. [Meplie
BUMIiptoBaHHss B Touui O, mmoBipHO, € aptedaktom. [logibHo go PTSO, PTS npussogutb A0
30iNbLUEHHS XXMBUX MIKpOOpPraHiaMiB y HagocagoBil piavHi, WO CBiAYNTb NPO PYMHYBaHHS GionniBKu.
Mpu Ginbw BUcokmx gosax KYO 3HMXKyeETbCS, WO CBigYUTL NPO Te, WO npu BinbLl BUCOKMX gosax PTS
BMMMBAE Ha NNAHKTOHHI MiKpOOpPraHiamu.

3HuweHHa 6ionniskm 3a gonomoroto DPD

Bionnisky BupoLwyBanu, Sk onucaHo Buwe. MikpockoniyHun aHanis nokasas, WO 6ionniBka
ckragaeTbcs Sk 3 rpubis, Tak i 3 6aktepi. AHani3 MiKpoBHOI nonynsauii He NPOBOAUBCS, OCKINbKN He
O4iKyBanocs iCTOTHUX BigMiHHOCTEN WoAo MiKkpoBHOIT nonynauii 6ionnisku.

DPD popaBanu 0o KynbTypu, sk 3a3HadeHo B Tabnuui 5. Mig yac nepwunx 7 go3 y peaktopi 6yna
npucyTHS GionniBka, sika BidyanibHO He 3pocTana i He 3aMeHLlyBarnacs 3anexHo Big gogaHunx gos DPD.
MMicna 8-oi go3n, 3aranbHoro gogaBaHHA 167 mkn yuctoro DPD/nitp kKynbTypu (= 160 mMr ymcToro
DPD/niTp) GionniBka noyana BUBINbHATMCA 3i CKkna Ta po3duHaAnaca B cepegosuuli. Lien npouec
NpOAOBXYBaBCHA A0 3aranbHoro Jo3yBaHHs 317 Mkn ymctoro DPD/niTp ymcTtoi KynbTypu. MNpn GinbLu
BMCOKUX JO3YBaHHSIX Ha CKIi 3anuvwanucsa nuwe nnamm 6ionnieku, ae 6yna paHiwe ToBcTa bionnieka.
Mopanbwi gogaeanHsa DPD He BMaanunu 3anuywok TOHKOI GionniBku.

Tabnuusa 5
KinbkicTb BMBINbHEHNX KMITWH Nig Yac contobinisauii retepoTpodHO BUpoOLLeHOi Bionnisku nicns

AoAaBaHHs pisHmx go3dyBaHb DPD. KinbkicTe aepobHux, aHaepobHux/MikpoaepodinbHMX i rpnbkoBmx
KYO BignoBigana ctangapTHi pobouin npouenypi, sk onucaHo B 4aHOMY OOKYMEHTI

Hosa DPD (mkn 3aranDbFr)|g Ao3a AepobHi KYO yepes| AHaepobHi KYO Mpnbkosi KYO
yuctoro DPD/nitp (KyMynSTUBHA) 24 roguHn yepes 24 rognHn | Yepes 24 rognHn
KynbTypH) y ({M ) (x 1000) (x 1000) (x 1000)

0 0 413333 48333 31000
0,50 1 400000 45333 33333
1,00 2 440000 43333 29000
5,00 7 390000 43333 35000
10,00 17 403333 39333 25333
50,00 67 376667 40333 24000
50,00 117 426667 37667 22333
50,00 167 563333 43000 18333
50,00 217 1766667 267000 18667
50,00 267 1413333 340000 17000
50,00 317 936667 100000 223333
50,00 367 163333 35667 273333
50,00 417 107333 19333 24333
50,00 467 103333 9333 12667

22



10

15

20

25

UA 130769 C2

Tabnuusa 5

KinekicTb BMBINbHEHUX KNITKH Nig Yac contobinisauii rerepoTpodHO BUpoLLeHoi 6ionnisku nicns
AoaaBaHHs pisHux go3dyeaHb DPD. KinbkicTe aepobHux, aHaepobHux/mMikpoaepodinbHuX i rpnbkoBux
KYO Bignosigana ctaHgapTHi pobouin npoweaypi, Sk onMcaHo B JaHOMY AOKYMEHTI

[osa DPD (mkn 3aran[|)>;g Ao3a Aepo6Hi KYO yepes| AHaepobHi KYO Mpunbkosi KYO
yuctoro DPD/nitp (KyMynsiTviBHa) 24 roguHu yepes 24 roguHun | Yepes 24 rogmHu
KynbTypn) y (:'AK” s (x 1000) (x 1000) (x 1000)
50,00 517 98333 5467 8000

Ha nigctasi Tabnuui 5 BusBnsaetbcs, wo DPD (3paskoBa cnonyka dopmynm Ill) nouynHae
BNAMBaATUM Ha O6ionniBKy nicns 3aranbHOi 003n npubnmsHo 167 mkn/n. Tpu Ginbli  BUCOKMX
KOHLIEHTpaUisiX, aHaepoOHi/mikpoaepodinbHi Ta rpubkosi KYO 3MeHLWyoTbCs, WO BKasye Ha Te, WO
npw GinbL Bucoknx gosax DPD BnnvBae Ha NNaHKTOHHI MIKPOOPraHiamMmu.

Tabnuusa 6

3aranbHa KinbKiCTb KOMNOHIEyTBOPIOWYNX 0aMHMLE Y BionniBkax 4o Ta nicns 06pobkun 3azHavyeHMun
crnonykamu B cepenosuLli ®BP 0* o3Havae: GionniBka 3HMKNa

% ob6'emy GionniBku no | 3aranbHa KinbKiCTb (BUBINbHEHA 3
ExkcnepumeHT y ®BEP BiAHOLLEHHIO A0 06'eMy|  ©ionniBKM) KONOHIEYTBOPHOHOYMX
KynbTypn oamHuub/mn (x 1000)
EkcnepumenT 1 (PTSO) y .
(reTepoTpodHa Hakonu4yyBarsnbHa Y GionniBui _Hapocanosin
PioVHI KynbTypi
KynbTypa)
[o noyaTtkom 06pobKu 18 205 000 365
0,9 mr ynctoro PTSO/niTp KynbTypu 0 0* 42 000
EkcnepumeHT 2 (PTS) (reTepoTpodHa
HakonuyyBanbHa KynbTypa)
[o noyaTtkom 06pobKu 11 36 000 2 068
20 mr ynctoro PTS/niTp KynbTypu 0 0 3403
EkcnepumeHT 3 (DPD) (reTepotpodHa
HakonuyyBasnbHa KynbTypa)
[o noyaTtkom 06pobku 7 52 000 493
208 mr ynctoro DPD/niTp KynbTypu 0 0 3 403

3 paHnx Tabnuui 6 6yno HecnogiBaHO NPOAEMOHCTPOBAHO, LU0, He3BaXar4un Ha Te, WO Bapiauis
KINbKOCTi MiKpoopraHiamiB, ski BusBneHi B 6Gionnisui, 6yna BUCOKOI, WMOBIPHO 4Yepe3 BMCOKY
reTeporeHHiCTb BionniBkM, CTano 3po3yMino, WO edekT 3HuWeHHa 6ionniBkM  3a3HavyeHuMu
Monekynamy nonsrae He Yy conobinidauii GioNniBKM LWNSXOM  3HULIEHHA MIKPOOpraHiamis 3
noAanbLlUMM PO34YNMHEHHSIM BioniBKK, a Y 3MiHi MiKpoBHOI dhidionorii TakMm YMHOM, Wwo nuwe Gionnieka
byna pectabinizoBaHa Ta po3unHeHa.

Mpuknag 3 OocnimkeHHs Gionniskuy in vitro

Cxema [JocnimpkeHHs: yTBOpeHHs BionniBku BMBYanu 3 rpamno3nTtvBHMM Staphylococcus aureus
(S. aureus) i rpamHeraTuBHo Pseudomonas aeruginosa (P. aeruginosa). Lli 3pa3skun € noTeHUinHumu
natoreHamu, i ecpekT 3HULLLEHHsT BionniBkM OBOX 3pas3kiB, Lo MicTaTe PTSO, gocnigxysascs in vitro.

BunpobyBaHi KoMno3uuii matoTb HaCTYNHWIA ckrag;

QS1: 236 Mr pocnuHHOro ekctpakty, 3b6aradyeHoro PTSO/PTS, 3 530 mr/nitp PTSO i 133 mr/nitp
PTS 3amiwyBanu 3 250 mn gemiHepanisoBaHoi BOAM.

QS2: 135 mr yuctoro PTSO, oTpmMmaHoro, sk 3a3HaveHo B npuknagi 1, i po3segeHoro B 250 mn
AeMiHepanisoBaHoi BOAW LUMASXOM NepemillyBaHHs NpoTAroM Houi, wo signosigae 540 mr/nitp PTSO
y BOAi.

YTBOpeHHs GionniBkM BUBYaNM 3 BUKOPUCTaHHAM rpamno3ntueBHoro Staphylococcus aureus ATCC
6538 (S. aureus) i rpamHeratMBHoi Pseudomonas aeruginosa ATCC 9027 (P. aeruginosa).
EkcnepvmeHTansHun metog 6yB agantoBaHuin 3 ASTM-E2799-17 (CtaHaapTHWUIA METOA TECTyBaHHS
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ONsa TecTyBaHHsSI e(peKTUBHOCTI Oe3unHdikytodoro 3acoby npotm GionniBkn Pseudomonas aeruginosa
3a gonomoroto aHanizy [MBEC ASTM International, West Conshohocken, PA, 2017]. Y ubomy meTogi
BUKOPUCTOBYETLCA P. aeruginosa, i B LbOMY NpuUKnagi Ton camui TeCT Takox Oyno 3acTocoBaHO AN
nepesipku BnnvMBY Ha S. aureus. AHania MBEC (miHiManbHa KoHUeEHTpauia 3HuweHHs Gionnisku,

aHrn.: Minimum Biofilm Eradication Concentration) - uUe BWUCOKONPOAYKTUBHWUI CKPWHIHIOBUN
IHCTPYMEHT ANg BU3HAYEeHHHA €PEeKTUBHOCTI areHTiB NpoTu BionniBoK Pi3HOMaHITHUX MIKPOOpPraHi3miB.
Ona nepeBipkn BrnnuBy QS1 i QS2 Ha 6Gionniskn, BupoLleHi B 96-nNyHKOBMX NnaHwWeTax,

BUKOpUCTOBYBanu Aea metoan. Ha ®ir. 1A nokasaHo cnocib, sikuin BUKOPUCTOBYIOTb AS1s1 BUMIPHOBAHHS
OionniBOK y MIKpOTUTpaUiiHMX nnaHweTax, a Ha Pdir. 1B nokasaHo cnoci®é BUMIpOBaHHSI YTBOPEHHS
OionniBkM Ha Kinkax.

KopoTko, HibHy KynbTypy P. aeruginosa Ta S. aureus possoaunu go 0,1 (OD600). lNMicna yboro
OakTepianbHi cycneHsii BHOCMIM MineTkol B 96-nyHKOBi NnaHweTu B MiHiManbHe abo OaraTe
cepegoBuule y cnieeigHoweHHi 1 go 9. MiHimanbHe cepegoBulle Mae HacTyMHUK cknag: KaseiH,
0,5 %; rnioko3a, 2 r/n; MgS04, 1 MM; FeSO4 * 7H20, 0,5 mr/n. pH BcTaHoBnoBanu Ha pisHi pH 7,3 3
noganbluol cTepunisadieto. 36araveHe cepeaoBulle MICTUTb  HACTYMHI  MOXWBHI  PEYOBUHU:
kaseiHoBui nenToH, 17 r/n; coeBui nentoH, 3 r/n; gukanito rigpodocdar, 2,5 r/n; HaTpito xnopug, 5
r/n; rmoko3n MoHorigpar, 2,5 r/n. pH BcTaHoBnoBanu Ha piBHi 7,3 3 noganbLuo ctepunidadieto. 96-
NyHKOBI NNaHweTw iHkybyBanu npotarom 24 roguH npu 37 °C i ytBoptoBanacs 6ionniska. icnsa uboro
Bionnieky nigaaTb BAAMBY AOCHIAXKYBaHUX PO34MHIB, SK nokasaHo Ha dir. 1.

PaHHe yTBOpeHHs GionniBku BigOyBaeTbecs B nepiog Yacy 0-24 roguHu, nisHe yTBOPEHHSsT BionniBku
BinOyBaeTbcsi B nepiogq 24-48 roguH. CycneHsito BuMAansawTb, a HNyHKW/KINKM NpOMUBAOTbL
AemiHepaniszopaHoto H:0. ToTim pgopatoTe kpuctaniyHunm pionetoBun (0,1 %) i 3abapBniooTb
npotsarom 15 xB; Aani BigOyBaeTbCs NpoMMBaHHSA AemiHepanizoBaHoto H20. BignosigHo, GionniBky
3HebapBnoBany OLTOBOK KUCIOTOK i MEPEHOCWMM Ha MIKPOTUTPAUIMHMIA nnaHweT, Ak ue 6yno
3pobneHo B npuknagi 4. lNornuHaHHS BumiptoBanu npu 550 Hm.

PesynbTatun i 06roBopeHHs:

Ananiz MBEC BukopucToByBaBcs Ans BusHadveHHs Bnnvey QS1 i QS2 Ha GionniBky (YTBOpPEHHS),
AK nokasaHo Ha ®ir. 2. PesynbTati nokasaHi y BigcoTkax 3pocTaHHs (HOpMani3oBaHi onsa Gakrepin
6e3 edektopa 100 %); momaBaHHA croBa "kinok" (uudppn) BKasye Ha 3pOCTaHHS Ha KOHYCi 3
nonictupony; 6e3 "kinka" BKasye Ha piCT BCepeAuHi NyHKU TPaguuiiHOTO MIKPOTMTPALUINHOIO
nnaHweTy. Ak nokasaHo Ha ®dir. 2A (ni3He yTBOpPeHHs1 GionniBkK), CNOcTepiranocsa NPUrHiYeHHs1 pocTy
B NyHKax, konm QS1 i QS2 gogaeanu B 6araTe cepegoBuile Ans obox 6akrepianbHMx 3paskie. Kpim
Toro, goaasaHHa QS1 i QS2 npusBeno Ao NpurHideHHa pocty P. aeruginosa i S. aureus B nyHKax i Ha
Kifnkax B ymoBax MiHiManbHoro cepefouiia (®ir. 2B).

Buxogsum 3 aHanisy Gionnisku (agantoBaHo 3 ASTM-E2799), siBHi iHribytoui edhbektn QS1 Ta QS2
Ha picT GionniBkn crnocTepiranucs y P. aeruginosa Ta S. aureus. bionniBku o6ox GakTepin 3aszHanu
cunbHoro BnnuBy QS1 i QS2 y ubomMy aHanisi nig yac yTBopeHHs Gionnisku.

Mpuknag 4 JocnimpxkeHHsa Gionnieku in vitro

OGcsar: sk onucaHo B LbOMY AOKYMEHTI, i CMONyKM MPOTU MNAHKTOHHUX MIKPOOPraHi3miB He
BKa3ye Ha Ailo Takux cnonyk npotu Gionnisku. MNpoTte, 6ynun po3pobneHi mogeni in vitro ona BUBYEHHS
bionniBkoBux iHMpekUin, i pesynbTaTtn Taknux mogenen MOXyTb Kpalwe nepeadbadmtn edekT in vivo.
Hanpuknag, Bahamondez-Canas et al. Biomedicines. 2019 Jun; 7(2): 34 onucye HU3KY mofernen in
Vitro Ans BUBYEHHS paHOBOI BioNniBKOBOI iHQEKLi. Y LbOMy NpUKNadi MpoOBOAMIMCA EKCMEPUMEHTHU in
Vitro 3 pisHMMM WTamamun NOTEHLUiINHO naToreHHuX 6akTepin [Staphyllococcus aureus i Streptococcus
uberus], MikpoOHUMU 3paskamu, SKi BUKIMKAKOTb MACTWUT y KOpiB, a Takox wodo [Staphyllococcus
aureus] y niogen.

Cxema gocnigKeHHs:

Y uboMy npuknagi 6ynvu BUKOpUCTaHI Taki wramu 6akrepin:

Staphyllococcus aureus ATCC 25923, otpumanni 3 konekuii ATCC; Staphyllococcus aureus 074,
nob'a3Ho HagaHun npod. PiHKOM, hakynbTeT BETEPMHAPHOI MeANLMHN YTPEXTCbKOrO YHIBEPCUTETY,
HigepnaHgn, onuvcaHuUn £K KMIHIYHUIA i30NAT Big4 KopiB 3 MactutoMm. |Hdopmauis woao wramy
HaBegeHa pani B: [Melchior, M. B., Fink-Gremmels, J., & Gaastra, W. (2006). Comparative
Assessment of the Antimicrobial Susceptibility of Staphylococcus aureus Isolates from Bovine Mastitis
in Biofilm Versus Planktonic Culture. Journal of Veterinary Medicine Series B, 53(7), 326-332;
Staphyllococcus aureus ATCC 15564, otpumanun i3 konekuii ATCC, i kniHiYHMI i3onaT Streptococcus
uberis] Big KopoBM 3 MacTMTOM, 4YacTMHa 3 Konekuii kadegpu BeTepuHapHOi Mikpobionorii,
iHbeKUiMHNX Ta napa3utapHux xBopob Tpakiicbkoro yHiBepcuTeTy, Bonrapis.

MiHimanbHy iHridytody koHueHTpauito 6ionniekm [MBIC, aHrn.: Minimum Biofilm Inhibitory
Concentration] i MikpoTUTpaUiHy KOHUEeHTpauito 3HUWweHHs Gionnisku [MBEC, anrn.: Microtiter Biofilm
Eradication concentration] Bu3HayaloTb Ta BUMIPIOKOTb, SIK 3a3Ha4YeHo B Tabnuui 7.
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Tabnuua 7

MeToawm, 3actocoBaHi Ans BudHadeHHs MBIC 90 i MBEC y ubomy gocnimkeHHi

MapameTp

MNocunaHHA

BusHauyeHHs

MBIC 90

Haney EF, Trimble MJ, Cheng JT, Vallé Q,
Hancock REW. Critical Assessment of Methods to
Quantify Biofilm Growth and Evaluate Antibiofilm
Activity of Host Defence Peptides. Biomolecules.
2018 May 21;8(2):29.

AK HaMHWXKYa KOHUEHTpauis, sika
iHribyBana wioHanmeHwe 90 %
YTBOPEHHS BionniBKu.

MBEC

Cruz CD, Shah S, Tammela P. Defining conditions
for biofilm inhibition and eradication assays for
Gram-positive clinical reference strains. BMC
Microbiol. 2018 Nov 3;18(1):173.

MinimanbHa KOHUEeHTpauis,
HeoOxigdHa ANA  3MEHLUEHHS
KiNbKOCTi KNiTUH BionniBKM HUXYe
Mexi BUSABITEHHS
BUKOPWUCTOBYBaHMX aHanisis

3acTocoByouM MeToau, KOPOTKO onucaHi B Tabnuui 7, BuwesragaHi 6aktepii TectyBanu 3
POCNNHHUM eKcTpakToMm, 3baradeHnm PTSO/PTS, uuctum PTSO Ta uyuctum PTS, sk onucaHo B
npuknagi 1, i DPD, sk onucaHo B npuknagi 2. PesynbtaT npegcTasneHi B Tabnuusax Hmk4e.

Tabnuusa 8
MBIC 90 ans wTtamie Staphylococcus aureus i Streptococcus uberis
PocnuHHUI ekcTpakT,
BbakTtepianbHi wtamm 3b6aradeHnin PTSO/PTS, DPD PTSO PTS
MKr/Mn MKr/Mn MKr/Mn
MKr/Mn

St. aureus ATCC 25923 64 >1024 128 128

St. aureus 074 64 >1024 128 128

St. aureus ATCC 15564 64 >1024 128 128

Str. uberis >64 >1024 128 512
Tabnuusa 9

MBEC (3HuwwieHHs 6ionnisku) ans wramie Staphylococcus aureus i Streptococcus uberis

PocnuHHUIM ekcTpakT,

BakTepianbHi wWTamm 3baraueHun PTSO/PTS, DPD PTSO PTS

MKr/Mn MKr/Mn MKF/MI
MKr/Mn

St. aureus ATCC 25923 512 >1024 512 >1024

St. aureus 074 512 1024 256 256

St. aureus ATCC 15564 512 >1024 256 256
Str. uberis 256 >1024 512 64-128

HanHwmxuyi 3HaveHHs MBEC cnocTtepiranucsa ons pocrnvHHOro ekcrpakrty, 3daradyeHoro PTSO/PTS,
3a gkum nwnm nuwe PTSO T1a nuwe PTS. Ockinbkn gaHi oTpuMaHi 3a 4OMoOMOorol norapudmivyHol
cepii po3BefieHb, uYncernbHa Pi3HUUA NpeacTaBnde nulle OAMH KPOK po3BeAeHHS. Y CYKYMNHOCTI Ui
€KCMEPUMEHTM in Vitro NPOAEMOHCTPYBanM akTUBHICTb CMOMyK 3a BUHAxXo4oM npoTtu GionniBku, LWo
NiaTBEPOKYETBLCS KNiHIYHUMU pe3ynbTaTamu, ONUCAHUMK B HACTYMHUX Npuknagax.

Mpuknagu 5-8: JlikyBaHHs po3nagiB, NoB'A3aHux 3 6ionniekoto, in vivo

LLlo6 npogemoHCcTpyBaTth in Vivo edekTn onMcaHux B JaHOMy OOKyMeHTi cnonyk, PTSO T1a PTS
Oynu gocnigkeHi Ha psagi poanagis, NoB's3aHMx 3 Gionniskoto, in vivo.

MacTuT Bemnukoi poratoi Xyaobu - ue 3axBOPIOBaHHS, SKe LLOPIYHO Bpakae MINbAOHU KOpIB Y
BCbOMY CBIiTi. XBOpoba CNpuvYMHEHA BEJNIMKOK KiNbKICTIO Pi3HOMaHITHMX OakTepin Ta B OesKuX
BUMNaZKax ApDKOXKIB, SKi BpaxaroTb MOJIOYHY 3ano3y MakTyluuxX KOpiB, BUKMWKaKOYU NEepCcUCTyrody
iHdbekuilo Ta 3ananbHy peakuito. MacTuT Benukoi poratoi Xyaobu Moxe 6yTn CIpUYMHEHWUIA Pi3HUMHK
rpaMno3nTMBHMMKU Ta rPaMHeEraTMBHUMKU MaToOreHamu, i MOLUMPEHICTb OKpeMux 30YyOHWKIB MOXe
NEeBHOI MIpPOK0 BiOPI3HATMCA B Pi3HMX KpaiHaxX i Ha KOHTMHeHTax. Hamnbinbll sickpaBok KNiHIYHO
03HaKow BCiX (POpM MacTUTy € HebaxaHe 36iNnblUEHHSI KiNMbKOCTi COMaTUYHWUX KMiTUH Yy Monoui,
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NpU3HAYeHOMY ANl CNOXMBAHHSA NIOAVHON, CMPUYMHEHE (XPOHIYHO) 3anarnbHOK peakuielo TKaHUHN
BUMEHi. Lle BTOpUHHE 3ananeHHs 3MeHLlye BUPOOHULITBO MOJSOKa i, OTXe, CMAPUYUHSE CEPUO3HI
€KOHOMIYHi BTpatM Ana depmepa. 3a OCTaHHI [ECATUNITTA Ha PUHKY 3'9BUAUCHA  YMCNEHHI
dapmMaLeBTUYHI NPOAYKTU, O MICTATb Pi3Hi Knacu aHTUBIOTUMKIB, SKi 3aCTOCOBYIOTb OKpeMO abo B
KOoMbBiHaLii ona nikyBaHHS OCHOBHUX iH(PEKLINHUX areHTiB, AiarHOCTOBaHUX 9K npuymHa mactuty. Ll
hapmMaLeBTUYHI NPOAYKTU BBOASATb CUCTEMHO (LLNSAXOM iH'eKUin) abo MicLLeBO Yepes kaHan cocka ans
6opoTbbun 3 BakTepianbHUMK iHdeKUiaMU. OgHak, He3BaXKarouM Ha Li BENWKi 3ycunnsi, MacTuT BEMKoi
poratoi Xygobu 3anuwaeTbCs HaWMOLLUMPEHIWNM 3axXBOPHOBAHHAM Yy MOJIOYHMX KOPIB, OCKIfbKU
aHTUbIoTUKOTEpanis, K NpaBumo, NUlie TUM4YacoBO edeKTMBHA, i, 3a GaraTbOX MPUYMH, KinbKiCTb
comatnyHux KnituH (SCC, aHrn.: somatic cell counts), sk KniHIYHMI MapKep MacTuTy, 3anuvwanacs
BMCOKOIO Ta HEraTMBHO BMNnvBana Ha Hagoi Momnoka.

MacTtut - ue Bigomun posnag, NoB'si3aHui 3 GionniBkow. YTBOpPeHHs GakTepianbHUX GionniBok
Oyno NpooeMOHCTPOBaHO B EKCMEPUMEHTaX in Vitro 3 KynbTUBYBaHHAM 30yAHMKA MacTUTy B yMOBaX,
O CcnpusloTb YTBOPEHHI0 OGakTepianbHOI GionniBkM (MOXHa BM3Ha4YMTWU nicnsg 3abapBneHHa Ta
LUMNAXOM BWMIPIOBAHHA TeHIB, SKi KepyloTb YTBOPEHHAM O6ionniBkM), a TakoX LWMASXoM in situ
3abapeneHHs maTpuui 6ionniskn B iHikoBaHOMY BUMEHI BENWKOI poraTtoi xygobu. Hanpuknag, ®ir. 1
y Schénborn S and Krémker V [2016 Journal Veterinary Microbiology, 30;196:126-128], Ha 4kin
306paxxeHo maTpuuto BionmiBKM 3 TKAHUHW BUMEHI KOPIB, SIKi CTpaXKa4aloTb Ha MacTuT.

BiomeanyHi JocnigXeHHs1 OCTaHHIX OeCATUNiTb Nokasanu, Lo YTBOPEHHs GionniBku BiabyBaeTbCs
He nuLle y Bunagkax iHgekLii BUMeHi Ta MacTUTY BENMKOI poraToi Xygobu, ane € 3aranbHOK 03HaKO
MiKpOOpraHiamiB, LLO NPOHWUKAOTb Y TKAHWHW FIOOMHM Ta TBAPWH i BUKNMKaKOTb NEPCUCTYIOMI iHdbeKUiT
Ta 3ananeHHsl. Ha cborogHilWHin AeHb MIKpOOHi GionniBkM € OAHIED 3 TONMOBHUX HEBUPILLEHUX
npobnem cy4yacHoi Tepanii iHeKLiNHNX 3aXBOPIOBaHb NoAew | TBApUH.

KniHiyHi  Ogokasn, HaBedeHi B HaBEOEHWX HMXKYE npuknagax, BMSABUNM  HecnogisaHuin
TepaneBTniHMn edekt PTSO (i, meHwot mipoto, noro noxigHoro PTS) y nikyBaHHi BaxnuneBux
OionniBKOBUX 3axBOpPIOBaHb, TakMX SK OuMyaumii MacTuT Ta iH(iKOBaHi XPOHiYHI paHu (Hanpuknag,
nansuesun gepmatut i UCD). OnucaHo kinbka MNONbOBUX OOCHIMKEHb, sIKi AEMOHCTPYIOTb, LO
3actocyBaHHa PTSO 6GeanocepeaHbO MnoB'si3aHe 3 TpuBanuMM CTabiNbHUM 3MEHLUEHHS KifbKOCTi
COMaTUYHUX KNITUH Y KOpIB, SiKi OTPUMYBanu fikyBaHHS, O CBig4YMTb NpO nikyBaHHA 6akTepianbHoi
iHdbekuii Ta pereHepauito TkaHuH. [NoganbLui NPUKnagy onMCyTb BNMB HA XPOHIYHI paHu, NOB'A3aHi 3
bionniskoto (To6TO, NanbUeBWn oepmaTuT i gepmaTtuT yuienvHn sumeHi (UCD).

Lli BiokpuTTS € 4yQoBUMM, OCKINbKM 3aranbHOBM3HAHO, WO 3BU4YalHi aHTUOIOTMKN He edeKTUBHI
npotu OGionniBkoBuX iHdekuin. Lli cnocTepexeHHs OMuCaHi B YWCIEHHUX HAYKOBMX CTaTTAX 3
MeOuUMHU NIOOVHW Ta BETEpWHaPpii, YCi BOHW NPUMYyCKaloTb, WO YTBOPEHHsI GionniBOK € OCHOBHOM
NPUYMHOIO peunamBYHOUNX | NEPCUCTYIOUMX IH(EKUiA, a TakoX 3ananeHb i MOLKOMKEHb TKaHWH.
MpeacraeneHa ekcnepuMeHTanbHa (in vitro) Ta in vivo (kniHiYHi cnocTepexeHHs ) edpekTuBHicTb PTSO
Ta PTS npoty npoTtoTuUnHMX BGionniBKOBUX iHAPEKUiN AEMOHCTPYE, WO Li CNONyKn MOXHa e(eKTMBHO
BMKOPUCTOBYBaATU B KMiHIYHIA MpakTtuui ans 3anobiraHHa Ta JnikyBaHHA 6ionniBKOBMX iHAEKLin.
YTBOpeHHA Ta po3dineHHs 6ionniBkn BigbOyBaeTbCA AK MpsMa B3aemodid MiX Mornekyrnamu Ta
Mikpobamu i TOMy He 3anexuTb Big rocnogaps (TeBapyHu Ym nogunHun). OcKinbkn MexaHiam, skun bepe
yyacTb y hOpMyBaHHi GionniBkM, € BUCOKOKOHCEPBATMBHUM Y Pi3HUX BUAIB GaKTEpi, MOXHA TaKoX
NpUNYCTUTK, WO CMOMyKM edEKTUBHI NMPOTU LUMPOKOro crnekTpy OionniBkoBMX iHdeKuin y nogen i
TBapuH. lNpuknagn TakoX AeMOHCTpYTb, wo PTSO Tta PTS moxHa BBOAUTW nepopanbHo Ta
BMNMBATU Ha Pi3Hi OiINGHKKW (Hanpuknag, MOroYHi 3ano3un Ta KkonuTta).

Mpuknag 5 Mactut

O6csar

Bynu npoBeaeHi ekcnepuMMeHTH, Wo6 nepesipuTyM BNNvMB TabneTtku, ska mictutb 3,84 1 PTSO
nntoc 0,96 rpam PTS, Ha KinbkKicTb KNiTUH abo KinbKicTb coMmatuiHux knitnH (SCC) y mornoui.

SCC noB'a3aHni 3 KiNbKICTHO NaTOreHiB, siki 3HaXOASATbLCSA B YBEPTi, BUOMMIN AN1s iMYHHOT CUCTEMW.
KinbkicTb KNiTUH Yy KOXHOI KOPOBW BMMIpHOBaNu 3a [OMOMOrOK peecTpauii BUPOOGHMLTBA MOSoKa
[MPR, aHrn.: milk production registration]. Taky MPR npoBogate nepiognyHo koxHi 30-40 AHIB Ha BCixX
dhepmax.

Kinbkictb comatuyHux knituH (SCC) € OCHOBHMM MOKa3HMKOM HKOCTi Moroka. binbwictb
COMaTUYHUX KIITUH - Ue nenkouunTn (Bini KpoB'siHi KMiTMHK), KINbKICTb SIKMX CTae Bce OinbLuoto B
Moroui, K npaBuno, B pesynbTati iMyHHOI BiANOBiAI Ha NnaToreH, WO BUKNUKAE MacTUT, - HEBEMNWKa
KiNbKICTb eniTenianbHMX KIiTUH, SIKi € KNiTMHamMK, WO BUPOONSAOTL MOMOKO, WO BUAINATLCA
3cepeavHu BUMeEHi, konu BiabyBaeTbcs iH(ikyBaHHA. 3ananeHHs 4acTto BiaOyBaeTbCsl B OOHIN 3
YBepTEN BUMEHI, IO NPU3BOAMTL A0 MiABULLEHHS KiNbKOCTI KNITUH Yy LbOMY BUMeHi. OgHak depes
po30aBneHHs iHWWUMKN YBEPTAMU BMMEHI 3aranbHe 30iMnblUeHHS KiNbKOCTi KNiTUH 6yge Huxkynm. SCC
KiNbKICHO BM3HAYa€eTbCs K KiMbKiCTb KNiTMH Ha M monoka. SCC Bka3dye Ha HasABHICTb (CYOKNiHIYHOI)
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iH(beKUil BMMEHiI 3 naTtoreHamu, WO BUKMAWKaKTb, Hanpuknag, MacTuT, i € OCHOBHUM MOKa3HUKOM
AKOCTi Mornoka. Bsaemoss'asok SCC i mactuty posrnaHyto B [Sharma et al., 2011 Asian-Aust J Anim
Sci 24:429-438].

SCC i MPR

Oani SCC 6ynu oTpumaHi Big peectpadii BupobHuytea monoka (MPR). MPR - ue 6a3u gaHux, wo
nokasyoTb Yyci AaHi (Hanpuknag, SCC) woao BMpobneHoro Monoka Big KoxHoi okpemoi koposu. MPR
BinibpaHmx depm 6ynu goctynHi nepiogmyHo koxHi 30-40 gHiB. SCC KiNbKiCHO BU3HA4YaeTbCH $K
KiNbKICTb KINITMH Ha M MOJoKa. Y 3aranbHuUX pucax: okpeMa KopoBa 3i 3HadeHHsm SCC 100000 abo
MeHLWle BKa3dye Ha "HeiHdikoBaHYy" KOpOBY, i He Oyno 3Ha4yHMX BTpaT MNPOAYKTMBHOCTI 4epes
cybkniHiyHMM mactut. lNMoporoee 3HadeHHss SCC y 150000 Bu3Haummo 6, 4M 3apaxkeHa KOpoBa
MactutoM. KopoBu 3 pesynbTatom noHag 150000 matoTb BUCOKY MMOBIPHICTb ByTn iHdikoBaHNMM
npuHaMHi Ha ofHin 4yBepTi. KOpoBK, 3apaxeHi 3Ha4yHMMM natoreHamu, maoTb SCC 300000 abo
OinbLwe.

Mpuknagm 5.1

HocnigXeHHs KinbKOCTi KNiTKMH ¥ 18 KOpIiB 32 4ONOMOroK ONMCAHOro BULLIE NaHLeTa.

JocnigXeHHs KinbKOCTi KMiTUH y 9 KOpIiB 3a AONOMOrO0 BMLLIEONMCAHOrO NiaHLweTa Ta NOPIBHAHHS
3 11 kopoBamu, siKi He OTpPMMyBarnu NiKyBaHHS.

Ons pocnigxeHHs 6yno obpaHo Tpu depmun. Y Tabnuui 10 HaBegeHo iHopmaLilo Npo po3Mipu
depm Ta BUpobGneHe MOMoKo.

Tabnuusa 10
onucu hepm, BUKOpUCTaHUX Yy npuknagi 5.1

Pepma 1 Pepma 2 depma 3
Poamip dbepmun 550 kopiB 200 kopiB 250 kopiB
Ei“;)b"'c“’ NiTpiB (y CepenHboMy Ha KOPOBY Hal 44 500 nirnis | 11,200 mitpis | 8,200 nitpis
CepepHin BigCcOTOK Xu1py B MONOLi 4,0 % 4.6 % 4,3 %
CepegHin BigcoTok binka B Monodli 3.5% 3.7% 3.5%

: . Pob6otnsoeaHe | Pob6oTtusosaHe | PoboTusoBaHe

Cnocib foiHHA " . !

OOIHHS OOiHHS OOIHHS
JocTtyn oo Bynuui Tak Tak Tak

[ns BBegeHHsa TabneTku Bigbupanu kopis i3 SCC nepepg nikyBaHHAM noHag 250000 knituH/mn. 3
KOXHOT cbepmum Byno BigibpaHo Taky KinbKiCTb KOpIB:

- Ha depwmi 1: 6 kopis;

- Ha depwmi 2: 7 kopis;

- Ha dbepmi 3: 5 kopis.

B pesynbTati Bunwwno 18 kopis.

Hani SCC 6ynu npoaHanisoBaHi 4o nikyBaHHs Ta B 3-Tto MPR nicnsa nikyBaHHs.

PesynbTat i 06roBopeHHs

KinbKkicTb i cepegHs KinbkiCTb COMaTUYHUX KNiTUH y Monoui Big 18 kopiB HaBegeHo B Tabnuui 11.
lMicna nikyBaHHA BCi KOPOBM Manu KinbkicTe KNiTMH Hwk4ve 150000 knituH/mn npm MPR 3. MPR 3
HacTynae npubnuaHo yepes 80-100 gHiB nicna nikyBaHHa. 3aranom 60 % manu KinbKiCTb KNITWH
HaBiTb HWk4y 3a 100000 kniTuUH/m#.

Tabnuusa 11

KinekicTb i cepeaiHs KinbkicTb comaTudHuX KnituH (x 1000) y monoui Big 18 kopis

HOMEpP KOpPOBM KinbkicTb cOMaTU4HMX KNITUH
MPR 0 MPR 1 MPR 2 MPR 3
depma 1 KopoBa 1 385 856 106 45
KopoBa 3 289 145 148 133
KopoBa 4 256 85 105 104
KopoBa 5 304 19 30 32
KopoBa 6 371 243 59 17
KopoBa 9 2354 1077 507 91
depma 2 KopoBa 2 311 45 27 53
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Tabnuusa 11

KinbKkicTb i cepegHs KinbkicTb comaTnyHmx KnituH (X 1000) y monoui Bia 18 kopis

HOMeEpP KOPOBU KinbkicTb cCOMaTU4HMX KNITUH
KopoBa 5 361 816 345 119
KopoBa 6 444 168 356 17
KopoBa 8 473 126 139 115
koposa 10 265 18 33 131
kopoBa 11 414 124 623 198
KopoBa 12 318 507 84 46
depma 3 KopoBa 1 3096 223 19 24
KopoBa 2 258 25 17 26
KopoBa 3 580 115 82 51
KopoBa 5 358 14 9 14
KopoBa 8 228 107 52 178
CepegHe 615 262 152 77

BucHoBok

MokasaHo, wo SCC y monoui 3HM3unnacs y BigibpaHunx kopis nicnsa nikysaHHa TabneTkoto. Lie 6yno
Ay)Xe OWBHO, TOMY WO Ue 4iTko nokasano, wo PTSO/PTS nornMHaeTbCcsl KULIKIBHUKOM, a MOTIM
notpannsie B kpoB. PTSO/PTS 3acTtocoByBanu nepopanbHO B KNHIMHUX OOCHIMKEHHSX MacTUTY,
OnucaHux B AaHOMY AOKYMeHTi. OCKinbKu KNiHiYHO 3Ha4YyLWLMiA edhekT cnocTepiraBcs B TKAHWHI BUMEHI,
ue cBiguutb Npo Te, wo PTSO/PTS He Tinbkn npoxoautb Yepes pybeup (Lo CBiAYMTb NPO CTIMKICTb
4O MikpoopraHiamiB pybus), ane TakoX [ocsrae MocTneyviHKOBOro KpOBOTOKY (LIO CBigYMTb Mpo
MiHOpPHY abo He3HauyHy nediHkoBy GioTpaHcdopmauilo Ta iHakTMBaUito), i B KIHLEBOMY MiACYMKY
MOJOYHOT 3amno3n B KOHLEHTpaLlii, ika € TepaneBTMYHO edhekTuBHO. Lle npuknag Toro, wo tabnetka
edekTnBHO 3MeHLWye SCC i, oTKe, Mae XopoLwni TepaneBTUYHUIN edPekT Npu iHekUiax, NoB'a3aHNX 3
BuMeHeM. Kpim Toro, yci kopoBu npogemoHcTpyBanu Hwkdmi SCC, Hix 150000 knituH/mn nicna MPR
3, WO BKasye Ha edheKTUBHICTb Ars BCIX OKPEMMUX KOPIB Y LbOMY AOCHIOKEHHI.

Mpuknag 5.2

Ons ananisy sukopuctosyBann ®epmy 1 i epmy 2, sk 3a3HayeHO Hwkde. Kopis Bigbupanu Ha
OCHOBI KinbkocTi knituH 3 MRP 0 (nepea nikysaHHs). Big 200000 knitud/mn go 500000 knituH/mn
KopiB oTpumyBanu abo He oTpumyBanu Tabnetky, sika mictuna 3,84 r PTSO nntoc 0,96 rpam PTS 3a
TOW camuin nepiog.

Ons kopiB rpynu nikyBaHHs 6yno BigibpaHo Taky KinbKiCTb KOpPIB:

depma 1: 5 kopiB

depma 2: 4 kopiB

Ons kopis rpynu 6e3 nikyBaHHS Byno BigidbpaHo TaKy KifnbKiCTb KOpIB:

®epma 1: 5 kopis

depma 2: 6 kopis

Ons rpynu nikyBaHHa Ta rpynu 6e3 nikyBaHHs 6yno obpaHo piBeHb SCC 150000 kniTvH/mMn Ha
OCHOBi 300pOBOr0 MakCMMarbHOro PiBHA KMiTUH y MOMOLUi Monogmx kopis (Tenuub). BigcoTok kopis
HWXX4e LbOoro piBHA HaBedeHo B Tabnuui 12. Pe3ynbTtaTn nokasanwu, Lo BiACOTOK KopiB Huxye 150000
y rpyni nikyBaHHsi 36inbluyeTbcd, Todi AK y rpyni 6e3 nikyBaHHs - Hi. [pyna nikyBaHHA HapeLuTi
pocsrae 100 % nicna MPR 4. KopoBu, siki He oTpumMmyBanu rnikyBaHHS, nokasanu Benuke noLmpeHHs
SCC i He nokasanu »Xo04HOro 3Ha4YHOro 3MeHLLUEHHS! KiNTbKOCTi KNiTUH.
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Tabnuuga 12

BiocoTok kopiB, y skux SCC Hkya 3a 150000 kniTMH/MN 3 nikyBaHHAM | 6€3 HbOro, a TakoX BiANOBIAHE
3HayeHHs P. He Bci kopoBu y gocnigxeHHsax 6ynu nepesipeHi Ha SCC y koxHin MPR: ue BkasaHo B
OCTaHHiIX 2 KONOHKax

BigcoTtok 3
NiKyBaHHAM BigcoTok 6e3 L . . .
X KinbkicTb kopiB, | KinbkicTb kopis,
Hwx4e 150000 niKyBaHHS : .
. 3HayeHHs P | nepeBipeHux Ha| He nepeBipeHmnx
KNiTUH/MIN Hwx4e 150000
. SCC Ha SCC
(cepeaHst SCC KNiTUH/MIN
X 1000)
MPR 0 (nepeg 0% 0% 9 11
niKyBaHHAM) (290) (290)
89 % 36 %
MPR1 (159) (431) 0028 9 11
89 % 18 %
MPR2 (111) (322) 0 005 9 11
89 % 33%
MPR3 (77) (212) 0050 9 9
100 % 29 %
MPR4 (75) (320) 0021 7 7

BeBegeHHa TabneTtok kopoBam i3 KiNbKIiCTHO KNiTMH y mexax 200000-500000 kniTvH/MA 4iTKO
NPOAEMOHCTPYBaANO €MEKTUBHICTb Y 3MEHLIEHHSA KINbKOCTi COMAaTUYHWUX KNITUH MNOPIBHSAHO 3
KopoBamu, SKi He OTpUMyBanu nikyBaHHS.

Mpuknapg 5.3

HocnigkeHHss npoBoguriocsi Ha [OeB'ssitTu  depmax 3 BMKOPUCTAHHAM OOINbHUX  pobOTIB,
MiHiManbHWI po3mip ctaga ctaHoBuB 80 KopiB (ronblUTUHCEKA nopoaa). bynu BknoYveHi nuwe Koposu
3 nigeuweHoto SCC. BaxaeTbes, WO KOpoBu MaloTb niasuweHy SCC, AKLWO BUMIPHOETLCS NoHag
300000 knitvH Ha mn. KopoBum nepebyBanu Ha paHHiX cTagisx nakrauii oo 5 wmicauiB nepefg
HenakTauinHMM nepiogoM. Takum YMHOM 3a HUMKU MOXHa Byno cTexuTn npoTarom Ginbll TpMBanoro
nepiogy yacy.

Hani SCC 6ynu 3sibpaHi Ha ocHosi MPR. KopiB, ski oTpumyBanu Tabnetky, wo mictutb 3,84 r
PTSO nntoc 0,96 r PTS, aHanidysanu Ha Bnnue Ha SCC. [ani ouiHOBanNu gaHi WoAo KiNnbKOCTi KopiB.,
y SKkux cnoctepiranocs ameHweHHa SCC, i 3aranbHOro 3MeHLEeHHs KinbKoCTi KniTuH. Kpim Toro, 6yno
npoBeaeHO NOPIBHSAHHA MiX rpyrnamMu KopiB 3 PisHUMU CTadisMy NakTauii 3a HasgBHOCTI BNIMBY BiKy.

3MeHLeHHs SCC nicns BBeAeHHs TabneTku

PesynbTaTh WOAO KiNbKOCTI KOPIB, siKi 4EMOHCTPYTb 3MeHweHHs SCC Ha Habip gaHux MPR,
HaBegeHi B Tabnuvui 13. Mepwa MPR nicna npuiiomy Tabnetkn byna goctynHa ans Bcix 63 kopi.
Onsi 44 xopiB BBeAeHHs1 TabneTkn edekTnBHo 3meHwwmno SCC. Ona 42 kopie SCC Gyna MeHwa
300000 knituH. Opyre BumiptoBaHHs MPR 6yno goctynHe gnsa 48 kopis. Ans 31 koposn SCC 6yna
HWX4a, HbK Ao npunomy Tabnetku. Cepeg Hux 31 koposa nokasana SCC meHwy 300000 KkniTuH.
TpeTte BumiptoBaHHa MPR goctynHe nuwe ana 12 kopis. 3 umx 12 kopiB y 9 kopis Bce e byna Huxkya
KiNbKICTb KNiTWH, HiXK 0 BBEAEHHSA TabneTku.

Kpim Toro, 6yno Takox OuiHEHO 3aranbHe 3MEHLUEHHS KinbKOCTi KNiTuH. PedynbtaTtn nepwoi MPR
HaBegeHi B Tabnuui 14, pesynbtatu gpyroi MPR - y Tabnuui 15. Pe3ynbTaTu nokasykTb, LWO
OinbLicTb KOpiB, siki 4EMOHCTPYTb 3MeHweHHa SCC, BigHeceHi go rpynm 100000-500000 kniTuH.
Konu cepegHe 3meHLweHHs SCC nepepn BBedeHHsIM TabneTku nopiBHIOWTL i3 cepeaHim SCC nicns
BBEOEHHS, cepeaHe 3MeHLLEHHS cTaHoBUTb 250000 KniTuH/Mn.

Tabnuua 13

KinbkicTb KOpIB 3i 3MEHLUEHOH0 KinbkKicTHo kriTuH (SCC)

B3aranbHa KinbKicTb KinbkicTb 3i Kinekictb kopis < 300 Tuc.
KopiB 3MEHLIEHHAM KNiTUH
Mepwa MPR nicns
b 63 44 42
TabneTkum
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Tabnuusa 13

KinbkicTb KOpIB 3i 3MeHLUEHOI0 KinbkKicTto kniTuH (SCC)

3aranbHa KinbkicTb KinbkicTb 3i Kinekictb kopiB < 300 Tuc.
KopiB 3MEHLUEHHSM KNiTWH
Opyra MPR nicns 48 31 31
Tabnetku
Tpeta MPR nicnsy
9 8
Tabnetku
Tabnuusa 14
3MEeHLLEHHS KINbKOCTI KMiTMH npu nepwin MPR
3MEeHLLUEeHHs B KNiTuHax KinbKicTb KopiB BigcoTtok
0-100000 kniTKH 11 17%
100000-500000 kniTuH 19 30 %
> 501000 kniTuH 12 19%
bes edhekTy 21 33 %
Tabnuusa 15
3MEeHLUEHHS KinbKOCTi KNiTUH npu apyrin MPR
3MEHLLEHHS B KNiTUHaxX KinbKkicTb kopiB BigcoTok
0-100000 kniTuH 6 13%
101000-500000 kniTuH 17 35%
> 501000 kniTnH 8 17 %
bes edexty 17 35%

Crapia nakTauii

Y monogux kopis (nepwwa abo gpyra cragis nakrauii) nicna BBegeHHs TabneTkn MoXnvMBun GinbLu
BUpakeHuin edekT 3meHweHHA SCC, Hix y cTapwux TBapuH. 3 63 KopiB, 3anydYeHuX Y AOCNIMKEHHS,
32 KopoBM 3HaxoOATbCA B nepulin abo gpyrin nakradii (Monogi kopoBu), Togi sK iHWwi 31 kopoBwu
BapilolOTbCA Big TPeTboi Jo wocToi naktauii. Cepen kopiB, ki nepebyBatoTb y nepuin abo apyrin
naktauii, 23 kopoBM i3 32 KOpiB MatoTb 3HWXEHI PiBHi KiNbKOCTI KNITUH (72 %). 3 31 KopoBwU, SAKi BXxe
Manu Kinbka nakTauin, 18 kopiB Manu 3HwXeHi piBHI kinbkocTi kniTuH (58 %). HecnogisaHo, ue
CBiguYUTb NPO Te, WO MiKyBaHHA Mae kpawuin edekT Ha KopiB, siki nepebyBatoTb y nepuin abo apyrin
nakrtauii. [ns Monodwmx KopiB KifbKiCTb KMITUH TaKoX 3anuwanacs HWK4YOoK Micnst BUMIpHOBaHHSA
apyroi MPR. Le d4iTko pemoHcTpye ecdpekTuBHiCTb Tabnetku, wo Mictute PTSO/PTS, wopo
3mMeHweHHs SCC, Wwo BBaXaeTbCA 03HAKO HAassBHOCTI (CYOKMiHIYHOIO) MacTuTy.

Mpuknapg 5.4

Monoko kopiB i3 nigBuweHuMn 3HaveHHamun SCC gocnigxyBanym Ha HasaBHICTb GionmiBoK, ki
MO>XKHa BUAINMTU 3 MOSIOKa Y BUrNSAi NnacTiBuiB. Y cBXOMY Momoui koposu 3 nigsuweHoto SCC bynu
BUAINEHi nnactiBui. 3pasku roTtyBanuM AnNs  MIKPOCKOMIYHOrO  AOCNiMKeHHs (3abapenioBanu
cTaHZapTHUM 3abapBneHHaM 3a pamom i KpucTanidyHuM cpioneToBMM) i cnocTepiranu 3a 4ONOMOror
dnyopecueHTHoro mikpockona NIKON. bynu BusiBneHi 6akrtepii. BionniBky BuciBanu Ha vawky 3
arapom i Buainsanu 6akrepii.

Ona Staphylococcus aureus 100 mkn 3paska Mornoka Bucisanu Ha arap benppa-lMapkepa 3 5 %
eMyrnbCieto se4Horo xoBTka 3 3,5 % L-tenyputy. Yawku iHkybyBanu npu 37 °C npoTtarom 24 roguH.
MMicna uboro YNCTY KynbTypy iAeHTUIKOBAHOI KOMOHIi S. aureus rotyBanu Ha arapi 3 OBEYOH KpOB'to.
Logo euaineHHs Streptococcus uberis, 100 Mkn 3pa3ka MOMoOKa BUCIBanM Ha arap 3 OBE4YO0H KPOB'lo 3
10 mr/mn nonimMikCUHY Ta HeoMmiUmnHy Ta iHkyGyBanm npu 37 °C npoTtarom 24 roguH. Bigibpanu konoHito
Ta roTyBanu YMCTY KynbTypy LUMSIXOM Pi3HUX MociBiB Ha 5 % arap i3 oBe4oi kpoBi. BugineHi wramm
3amopoxyBanu B 1,5 mn cepeposuwa TSB (TpunToHHun coeBum OynbinoH) 3 gogaBaHHsaM 20 %
rnigepuny. lgeHTudikauito wramy nposoaunu 3a gonomorot Vitek2 [Biomerieux Benelux B.V.,
AmepcdopT, Higepnangu].

Ansi npurotyBaHHsA GionniBku KNiTMHWM po3Bogunu A0 koHueHTpadii 108 KYO/mn y cepegoBuLui
TSB. 20 mkn nepeHocunu B 180 mkn cepeposuwa TSB, Wo MiCTUTb 2 r/n rNiokosu, B 96-nyHKOBOMY
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nnaHweri. MNnaHweTn iHkybyBanu npu 37 °C npoTarom 5 gHiB 6e3 yknagaHhs. Micna uboro Hagnuwok
cepeposulla Buaananu, a Gionnieky npomuBany Haanuwkom docdatHo-conboBoro 6ydepy dChB.
JlyHKn BMCyLLyBanM Ha NOBITPI Ta roTyBanu 4O MiKPOCKOMNIYHOro 3abapBreHHs Ta aHanisy, 9K onncaHo
BULLLE.

Bnnue Ha MOMOKO cnocTepirany MNpOTAroM KinbkoxX [AHIB MiCnsi BBEOEHHA KOpOBi Tabnetku
PTSO/PTS (3,84 r PTSO nntoc 0,96 rpam PTS).

PesynbTatn i 06roBopeHHs

MikpockoniyHe cnocTepeXeHHst GionniBkK, BUAINEHOI 3 MOJOKa, YiTKO NpPOoOAeMOHCTpyBaro
HasABHICTb KMiTWH, noB'a3aHux 3 OGionniBkoto. Lli KNiTMHM BMKOPUCTOBYBANMCS ONsi MPUrOTYBaHHSA
UMCTUX KynbTyp i Oynu ineHTudikoBaHri sk S. aureus i S. uberis. MMoTim GionniBkM KynNbTUBYBaAnNM in
vitro. Lle 4iTko npogeMoHCTpyBano y4acTb 6ionmiBok y MacTUTHUX iHAbeKLiaX.

HeBpnoBssi nicns BBegeHHs kopoBi Tabnetkm PTSO/PTS Monoko Big KOpoBWM, sika OTpuMyBana
niKyBaHHS, MICTUINO rpygoudkM, Konu Buxoauno 3 BumeHi (®Pir. 3A i B). MNpoTarom gekinbkox AHIB 3
BUMEHI nae MONOKO 3 rpygodkamu, nicng 4Yoro KopoBa 3HOBY MOYMHAE BUPOGNATU HOpManbHe
Monoko. [licna uboro 4epBOHWI iHGEKUIMHUIA KOMip BUMEHi 3HUK, a SCC 3Ha4yHO 3MeHLlunach
NPOTAroM HACTYNHUX TWXKHIB. BulleonucaHi cnocTepexeHHa € 3BUYaNMHWM MPOLLECOM 3aro€HHS
mMacTuty nicns npuiomy Tabnetkn PTSO/PTS.

Mpuknap 5.5

KinbkicTb KNiTUH € BaXNMBMM MOKA3HWKOM 340pPOB'S BUMEHI, i NOr0 BUMIPIOIOTL AN BUBYEHHS
BnMBy TabneTtku, dka mictutb 3,84 r PTSO nmoc 0,96 rpam PTS, Ha 300poB'S BUMEHI.
Hocnigxysanu asi rpynu no 20 kopiB 3 ABOX pi3HMX dhepM. KopiB BigbupatoTb, KOMK KiNbKICTb KIiTWH
nepesuye Mexy 250000 kniTMH/MN Ha oOcTaHHIM abo nepegocTaHHin MPR. Y KOXHOi KOpoBwU
aocnigkysaHoi rpynu 6epytb npoby nepen Tum, sik aaBatu TabneTtky PTSO/PTS. licnsa oTpymaHHs
TabneTtkm y KopoBuM Opanu 3paskum OAMH pa3 Ha TWXKAEHb i 3pa3oK aHanidyBanM Ha KinbkKicTb
COMAaTUYHUX KNITUH MPOTAromM TPbOX MICAUIB, @ aHani3 Ha KifnbKiCTb KMITUH MPOBOAWUNN LLOTMXKHS
NPOTArOM TPbOX MiCALIB.

CepepnHs KinbKiCTb KMiTUH Ans 060X dhepM, BUMIpOBaHa WOTWXHS, HaBedeHa B Tabnuui 16.

Tabnuusa 16

CepeaHsi KinbKicTb KMNiTUH, BUMipsiHa Ha chepmi 1
i bepmi 2 NpoTAroM TpbOX MicaLiB

KinbkicTb KNiTUH -| KinbKicTb KMITWH -
TwxHi | cbepma 1 (x 1000| depma 2 (x 1000
KNiTWUH/MIT) KNiTWUH/MIT)

0 742 562
1 797 1487
2 988 1410
3 816 739
4 1162 1102
5 530 676
6 409 936
7 201 738
8 169 292
9 180 312
10 273 200
11 242 403
12 206 389

PesynbTatn 060x hepm BkasyloTb Ha LUBMAKE 3MEHLUEHHS KifTbKOCTI KNITUH MPOTAroM MepLumx
NPMOM3HO WECTN TUXKHIB 3 MoganbLIMM NOCTYNOBMM 3MEHLLEHHSAM Yepesd ciM TwxkHiB. Lo Bignosigae
OuiKyBaHOMY eoeKTy [03U. BUCHOBOK Nonsrae y TOMYy, LLO MiCris NiKyBaHHSA NEPLUOH0 40300 TabneTtku
PTSO/PTS y kopiB i3 kinbkicTio kniTnH Buwe 250000 kniTmH/mMn cnocTtepiranocsi 3Ha4dHe 3MEHLUEHHSI
KiNIbKOCTi KNiTUH nNpnbnusHo go 250000 knituH/mn. 3 yboro npuknagy 6yrno npogemMoHCTPOBaHo, Lo
BMnMB Ha 3ameHweHHs SCC 6yB HaA3BUYaNHO TPUBAINUM.

Mpuknapg 5.6

YoTupun okpemi doepmun Ta 3aranom 47 kopiB AOCHigKyBanu BB Tabnetku, ska mictute 3,84 r
PTSO nntoc 0,96 rpam PTS, Ha SCC.

Cxema gocnigKeHHs

®depma 1: 11 kopis, 3aranom 3 MPR nicnsi nepLuoro nikyBaHHS.
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depma 2: 8 kopis, 3aranom 9 MPR nicnsi nepLuoro nikyBaHHS.
depma 3: 16 kopis, 3aranom 13 MPR nicnsa nepLuoro nikyBaHHs.
depma 4: 12 kopis, 3aranom 2 MPR nicns nepLuoro nikyBaHHS.
HopaTtkoBsi gaHi npo dhepmn HaBefeHi B Tabnuui 17.

Tabnuuga 17
[aHi depm 1 -4
Pepma 1 Pepma 2 Pepma 3 depma 4
Poamip dhepmun 170 kopiB 200 kopiB 100 kopiB 250 kopiB
KinbkicTb niTpis (y
cepegHbOMY Ha KOpOBY 8000 nitpis 11200 niTpis 9000 niTpis 10000 niTpis
Ha piK)
. .. [oiHHA B .. JJ‘Q:'.HH;' B .
Cnoci6 foiHHSA B Po6oTun3oBaHe AOiHHS|  AoinbHMX | PoTOpHE AOiHHSA
OOiNbHMX 3anax
3anax
JocTtyn oo Bynuui Tak Tak Tak Tak
Pe3ynbtati i 06roBopeHHs
Y Tabnuui 18 HaBegeHo cepeaHIo KinbKiCTb KMITUH B MOMOLi 3 OKpeMux depm.
Tabnuusa 18
MPR 0 MPR 1 MPR 2 MPR 3 MPR 4
cepegHe 1856,787 707,5319 447,3261 225,3438 213,7727
KiNbKIiCTb KOpiB 47 47 46 32 22

Y Bcix Bunagkax kinbkictb SCC 3HWXKyeTbCA nicna nikyBaHHa. [Onsg ®epmu 2 i 3 Bynu JOCTYMHi
MHOXMHHI MPR, siki nokasyBanu cTtabinbHo HuM3bke 3HadeHHsi SCC. Lle Bkadye Ha eeKTUBHICTb
TabneTku Woao 3meHweHHs SCC npoTtsiroM OinbLu TpUBanoro nepiogy 4acy.

Mpuknapg 5.7

Ha ogHin cdepmi 3 5500 kopis y XeHdbopai, wraTt KanidopHiq, womicsaus BuMiptoBanu KinbkicTb
COMaTUYHUX KNiTUH i CTaTUCTUKY BMPOOHMUTBA MOJIOKa, OO BUBYATK BMAMB TabneTky, ska MiCTUTb
3,84 r PTSO nntoc 0,96 rpam PTS, Ha 300poB'st BUMeHi. KopiB Bigbupanu Ha oCHOBI pi3HMX KpUTEPIiB,
SIK 3a3Ha4YeHO Hux4Ye, i nikyBanu, ik 3a3HayeHo Hwxk4e. byno nepesipeHO edeKkTUBHICTbL TabneTku
PTSO/PTS nopiBHAHO 3 KOHTPOSLHO FPYMoH0 WoAo 3meHweHHA SCC.

Lini nonaranu B ToMy, wWob gocnigantu, Yn 6ynun 3HayHi BiAMIHHOCTI Npy MOPIBHSAHHI HACTYMHMX
rpyn nicng nikyBaHHSA:

- Hwkua 3aranbHa cepegHs SCC y rpyni nikyBaHHs PTSO/PTS nopiBHAHO 3 KOHTPOIBbHOK rpymnoto

- binbwe kopiB 3 nokasHukoMm Hwxye 200 Tuc. y rpyni nikysaHHa PTSO/PTS nopiBHsAHO 3
KOHTPOIbHOI rpyrnoto

- binbwe kopiB 3 nokasHukoM Hwx4de 100 Tuc. y rpyni nikyBaHHa PTSO/PTS nopiBHsAHO 3
KOHTPOIbHOI rpyrnoto

CnoyaTtKky KOopiB po3finunu Ha Taki rpynu:

Kputepii Binbopy ans BunpobyBaHb Ha hepmi 3 BukopucTaHHam PTSO/PTS gns niaTpumky kopis
i3 cybkniHivHoto Brucokoto SCC

- MoToyHa SCC >200000 (SCC>200)

- MonepegHs SCC >200000 (PSCC>200)

- TBapunun 1-i Ta 2-i naktauiji (LACT<3)

- KinbkicTb pasiB nikyBaHHs mactuty (XMAST) <3

- He kopoBu "He ans po3sefeHHA"

- He npotarom 60 gHiB cyxoctoto. DCC<145 (ue 03Hayae KinbKiCTb OHIB BMHOLLIYBaHHA TENsTU
(MoToYHa TpuBanicTb BariTHOCTI BariTHUX TBapwH). MoTpibHi Byny npvHanmHi 2 micaui 4OOaTKOBUX
OHIiB TecTyBaHHs ansa gaHux SCC, wo6 KopoBu He Byrnn CyXOCTiIMHMMM, NEPLU HiXXK MM OTPMMAaEMO AaHi.

- PosgineHi Ha aBi piBHi rpynu.

- BiaocopTtoBaHi 3a nakradieto, y mexax naktauii copTyBaHHs 3a SCC, noTiM Npu3Ha4eHHs rpynu
AABB, Toulo.

- 3piBHsAHI rpynun ans naktauii, SCC, PSCC, XMAST, ECM (=Monoko 3 KOpeKUieto eHepreTuyHoi
uiHHocTi. dopmyna, sika cTaHgapTu3ye obcar BUpOOHULTBA Ha OCHOBI BMICTY Xupy Ta binka B monodui.
BrkopncToBYETLCS ONA NOPIBHAHHSA KOpIB/CTaA, 3 Pi3HOK NPOAYKTUBHICTIO Ta KOMMOHEHTaMWN MOJIOKa.
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Hanpuknag, ue 4O3BOMSE NOPIBHATU KOPOBY AY>XE€ BUCOKOI NPOAYKTUBHOCTI 3 HU3bKUM BMICTOM XUPY
Ta NpOoTeiHYy 3 KOPOBOK HMXYOT MPOOYKTUBHOCTI 3 BUCOKMM BMICTOM XUpy Ta Binka), Towo.

Baranom 6yno BigibpaHo 100 kopis, 50 kopis 6yno BigibpaHO AN NikyBaHHSA OAHiEl0 TabneTkor
PTSO/PTO, a 50 kopiB He nikyBanu Ta BUKOPUCTOBYBaANU A5 NOPIBHSAHHA (KOHTPOIb).

Yepes 6 TwxHiB cepeaHs SCC y rpyni nikysaHHa PTSO/PTS (323 tuc.) 6yna Ha 38 % Hux4a, Hix
Yy KOHTpOnbHIin rpyni (523 Tuc.), i 6yno 3Ha4vHo Ginble kopie 3 SCC meHwe 200 Tuc. (24 kopoBu, SKi
OTpUMYyBanu nikyBaHHS, NOPIBHAHO 3 15 kOHTponbHMMYK kopoBamu) i 3 SCC meHwe 100 Tuc. (13 kopis,
AKi OTPUMYBAIN NiKyBaHHS, MOPIBHSAHO 3 7 KOHTPOSIbHUMM KOpPOBaMM).

Mpuknapg 5.8

Ha Tpbox depmax y HigepnaHgax BicCiMHagUATb KOPIB i3 NiABULLIEHOK KINbKICTIO COMaTUYHUX
KnitTuH (>200000 kniTMH/MN), WO BKasye Ha MacTuT, Oynu BigidpaHi Ans oTpumaHHsA TabneTku, sika
Mictute 3,84 r PTSO nntoc 0,96 rpam PTS. KinbkiCTb COMaTUYHUX KNITUH BUMIpHOBanNu Tpudi 3
perynspHumMun iHTepBanamm B TpuausaTb AHiB. [lepen nikyBaHHAM Yy BiCiMHagUATW KOpiB cepenHs
KiNbKICTb coOMaTU4HMX KNiTH nepesuwysana 600000 knitwH/mn. lig Yyac nepLlioro BUMIPHOBaHHA
cepefHsi KinbKiCTb COMaTU4HMX KNiTUH Oyna Hwx4voo 3a 300000 kniTwuH/mn, wWwo € 6inblw HiX
N'ATAECATUBIACOTKOBUM MOKPALLEHHAM. Y Apyry AaTy BMMIPIHOBaHHSA cepefHE 3Ha4YeHHs Ans rpynu
Oyno Hwx4mMM 3a noporose 3HavyeHHA 200000 kniTuH/MN, NPU SKOMY KOPOBY BBaXanu iH(iKoBaHO0.
TpeTin uMKN BUMIpIOBaHb MOKas3aB, WO CepedHE 3HaveHHs 3Hu3unoca o 100000 knitmH/mn. Ll
KOpOBM, OMIUINHO NOMIYeHi AK Taki, WO MalTb BMCOKY KiMbKiICTb COMaTUYHUX KMiTWH, Tenep
BMPOBNATb MOSIOKO, IKE MOXE MaTW HaMBULLLY LiHY.

Mpuknag 5.9

Y ppyromy BuNpoOOyBaHHi, NpoBeAeHOMY Ha MOJIOYHIN depMi iHWOro KrieHTa, pesynbTatu
nikyBaHHs Tabnetkoto, wo mictutb 3,84 r PTSO nntoc 0,96 rpam PTS, nopiBHOBanu 3 kopoBamu, Ski
OTpMMyBanu cTaHdapTHe NiKyBaHHS CYXOCTIHUX KOpIB aHTUBioTMKamMn (KOHTPOIbHI kopoBw). NogibHo
no npuknagy 5.8, obuagi rpynu cknaganuca 3 KOpiB, SAKi Manu No4YaTKOBY BWCOKY KiNbKiCTb
comaTudHux KnitvH. [es'ate kopiB 6ynu BigibpaHi ans npunomy Tabnetok PTSO/PTS, a 11 kopis
Oynu BigibpaHi ona gocnigpkeHHss 9k KOHTporb (aue. Tabnumuto 19). KinbkicTb COMaTUYHUX KNITUH
yYaCHWKIB BUMIpIOBanu Yepes perynspHi npoMixkkn vacy ans 3aranom 3 36opis gaHunx. Ha nepwy gaty
BMMiptoBaHHs nicng nikysaHHa (MPR 1) 89 BigcoTkie kopiB, ki otpumysanu PTSO/PTS, nokasanu
KiNbKICTb COMaTUYHMX KiTUH Hkde 150000 kniTuH/mMN NOpiBHAHO 3 36 BiACOTKaMU KOPiB KOHTPOSbHOI
rpynu. lig yac YeTBepTOro BMMIiptOBaHHS BCi KOpoBW, siki oTpumyBann PTSO/PTS, 3HU3MAM KinbKiCTb
COMaTUYHUX KIiTUH A0 piBHS Hwxde 150000 kniTMH/MN, NOPIBHAHO 3 nuwe 29 BiACOTKaMu KopiB, SKi
OTpUMyBanu TpaguuifHe nikyBaHHS.

Tabnuusa 19
Y%, fKi
oTpumyBanu | % KOHTPOSO 3 KinbkicTb kopiB, KinbkicTb
nikyBaHHs, 3 SCC Huxye 3HayeHHa P | aki oTpuMyBanu| KOHTPOJSTbHUX
SCC Huxkue 150 150 Tuc. niKyBaHHS KopiB
TUC.
MPR 0 (nepeg 0 0 9 11
NiKyBaHHAM)
MPR 1 89 36 0,028 9 11
MPR 2 89 18 0,005 9 11
MPR 3 89 33 0,050 9 9
MPR 4 100 29 0,021 7 7

Mpuknag 5.10

Ha yoTupbox depmax BUMIpIOBanu 3MiHY KiNbKOCTI COMaTUYHUX KNITUH y KOpIB i3 MigBULLEHUMM
pe3ynbTataMu TECTyBaHHsI 3 YacoM. [lepen nikyBaHHAM Yy BUOpaHMX KopiB Ha nepuwin cdpepmi (n=11)
cepefHs KinbkicTb coMaTUYHMX KNiTMH cTaHoBuna noHag 3500000 knituH/mn, y BMOpaHMX KOpiB Ha
apyrin pepmi (n=8) cepeAHa KinNbKiCTb COMaTUYHUX KNITUH cTaHoBuna mamxke 600000 kniTuH/mn, y
BMOpaHMX KopiB Ha TpeTi depmi (Nn=16) cepenHs KinbKiCTb COMaTUYHMX KMNiTUH CTaHOBWUNA Mamxe
893000 kniTuH/mMn, a y BMOpaHMX KOpiB Ha 4eTBepTin depmi (N=12) cepedHs KinbKiCTb COMaTU4HUX
kniTnH ctaHoBuna 2288000 knitvH/mn. KinbKicTe KNiTMH BMMIpIOBanNu nig 4ac LWOMICAYHOI peecTpauii
MOMOYHUX MpopykTiB. JlikyBaHHA TabneTkoto, sika mictute 3,84 r PTSO nntoc 0,96 rpam PTS (1 Ha
koposy), BigoyBanoca Mk MPR 0 i MPR 1. CepefHs KifbKiCTb COMaTUYHUX KNITUH Aang BigibpaHux
KOpiB 3Ha4yHO 3HM3unace Ha Bcix pepmax go MPR 1. Jo MPR 3 78 % ycix BigibpaHux kopiB manu
KiNTbKICTb COMaTUYHUX KNITUH Huwk4e 250000 knitun/mn. CepegHst SCC gns BCix KopiB 6yna Hux4e
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200000 knituH/mMn yepe3 4 wmicAui nicna nikyBaHHA Ta 3anuwanacs Hwkde 200000 knitmH/Mn
NPOTArOM yCbOro nepiody TecTyBaHHs (To6TO, WoHanMeHLwe Ao 6 MicauiB nicns nikyBaHHSA).

Mpuknag 5.11

EdekTnBHa anbTepHaTvBa TpaauLinHii Tepanii cyxocTinHux kopis [DCT, aHrn.: Dry Cow Therapy]

Y HeszanexHomy AocnifjkeHHi, npoBegeHoMmy B YoTepdopAcbKOMY TEXHOMOMYHOMY iHCTUTYTI,
PTSO/PTS 6ynn BunpobyBaHi Sk anbTepHaTUBHE CYXOCTiHe nikyBaHHA. 17 KopiB OTpumMyBanu
Tabnetky PTSO/PTS, Toai sk WicTHagUsaTb KOpiB OTpUMyBanu TpaguuiiHe CyXOCTIHE NiKyBaHHS.
Tabnetka PTSO/PTS mictute 3,84 r PTSO nntoc 0,96 rpam PTS i Oyna BBegeHa 3a 3 TWXHI o
cyxocTtoto. KoHTporbHa rpyna B TOW Xe AeHb OTpuMana TpaguuinHe niKyBaHHSA, sike BKIYano
3BUYANHUIA aHTUBIOTUK, SIKUM BUKOPMUCTOBYBABCA AN CYXOCTiHOI Tepanii. MopiBHIOOYM Ui ABa
MeToau cyxocToto, 3apasunucsa 23,5 % kopis, siki oTpumyBanu PTSO/PTS, nopieHaHO 3 60 % kopis,
AKi OTpMMyBanu TpaguuiiHe nikyBaHHsi. KopiB Oyno posfgineHo Ha Tpu rpynu: KOPOBM 3 HU3bKOH
KiNbKICTIO coMaTU4HMX KriTH (<200000), kopoBM i3 CEepeaHbOoN KIiNIbKICTIO COMAaTUYHUX KIiTUH
(200000-400000) i KOpOBM 3 BMCOKOK KifbKiCTHO comMaTtudHux KknituH (>400000). Konu «kopis
KnacudikyBanu Ha OCHOBI KINbKOCTi IX COMaTUYHMX KNiTUH nepepn cyxocToeMm, nikyBaHHa PTSO/PTS
oyno ycniwHum y 92,9 % (13 3 14 kopiB) kopiB 3 HU3bkMM piBHeM SCC, Toai sik 3aranbHa DCT 6yna
ycniwHow nuwe ansg nikyBaHHa 50 % (6 3 12 kopis) uiel nonynsuii. Pesynetaty rpynu i3 cepegHbot0
KINbKICTIO COMaTUYHMX KIiTUH B6ynun noaibHMMM OO KOPIB i3 HU3BbKOIO KiNbKICTIO COMaTUYHUX KNiTWH. [Ons
KOpIiB i3 BMCOKOK KifTbKICTIO COMaTUYHMX KNiTUH Tabnetka PTSO/PTS 6Gyna edeKkTMBHOW Tepanieto
cyxocTinHmx kopiB y 50 % (1/2) kopie, a 3aranbHa DCT 6yna edektuHoto y 50 % (1 3 2) kopis. Lle
BKMOYano ocobnmBy KOpoBy, sika oTpumyBana nikyBaHHss PTSO/PTS, y sKoi KinbKicTb COMaTUYHMX
KniTmH ctaHoBuna 9993400 knituH/mn. Lia kopoBa nokasana 3meHweHHs Ha 146 %, oTeneHHs 3
KiNbKICTIO coMaTtuyHMx KnitTuH 1560000 kniTvH/MA, i iX KiNbKiCTb NpPOAOBXYyBana 3MeHLlyBaTUCS
NPOTArOM HaCTYMHWX ABaHaAUATU TWXKHIB 6€3 NoganbLUIoro fikyBaHHS.

Mpuknag 5.12

HocnipxeHHst 6yno NnpoBefeHO CTOPOHHBLO KITiHIKOK Ans ouiHkn TabneTtkn PTSO/PTS. 3aranom
y 16 TBapuH Ha 5 depmax crnoctepiranu 3a 3MiHaMW BUCOKOI KiNbKOCTi KMITUH MiCns BBEOEHHSA
Tabnetku, aka mictute 3,84 r PTSO nntoc 0,96 rpam PTS. 14 TBapuH 3aBepLuunun AOChiAXKeHHS. Y
cepegHboMy Ha 44 ©yno npoAeMOHCTPOBaHO CepefHE 3MEHLUEHHS KinbKoCTi KnituH Ha 45 % (3
685000 go 378000).

Kpim Toro, 6yna npoBegeHa OUiIHKA BUSIBIIEHHS Ta MEPCUCTEHLIT NaToreHa B OKpeMUX YBEPTSX.
Bigibpanu 3pasku 3 20 uBepTel i3 NigBULLIEHOI KiNbKiCTIO KMiTMH Big 19 kopiB i3 6 depm Ta
KyneTuByBanu. Ha 1 goby pisHi natoreHu [Streptococcus uberis, Staphylococcus aureus, Escherichia
coli Ta iH.] 6ynu BusABneHi y 12 yBepTsAX, a y 8 4BepTsAX NaToreHiB He BusABNeHo. 3 12 yBepTen i3
BUABMIEHUMUN NaTtoreHaMu Ha 42-i feHb naToreHn O6ynu BUsiIBNEHI nuwe y 4 4BepTsX i xogHoro y 8
yBepTax. Lle BignoBigae aMmeHLWeHHI0 naToreHis Ha 67 %.

Mpuknag 5.12

Y npakTnyHoMy AocrigXeHHi cybkniHiYyHoro mactuTy, nposegeHomMy y BepxHin basapii, 3aranom y
14 kopiB i3 MacTuToM Bynn HasiBHI 3MiHK WOO0 PO3BUTKY KINbKOCTI KMITMH Nepeq Ta nicnsd BBEAEHHS
Tabnetkun, gka mictute 3,84 r PTSO nnioc 0,96 rpam PTS. Kpim TOro, nepesipann HasiBHICTb i
KiNbKICTb MaTOreHiB nicns nikyBaHHS Yepes Pi3Hi NPOMIKKM Yacy y BUBpaHMX YBepTaX BUMEHI.

Cxema gocnigyKeHHs

KinbKiCTb KNITUH € BaXXfIMBMM MNOKA3HWKOM 340POB'S BUMEHI, i MOro BUMIPHOIOTL ANA BUBYEHHS
BNnmBYy Tabnetku, aka mictutb 3,84 r PTSO nntoc 0,96 rpam PTS, Ha 300poB's BUMeHi 14 TBapuH Ha
5-Tn depmax. KopiB Bigbupanu, Konmu KinbKicTb KMiTMH nepesBuwye mexy 250000 knituH/mMn Ha
OCTaHHi abo nepepocTaHHin MPR. Y KOXHOI KOpOBWM AOCMigXKyBaHOi rpynn 6panu 3pasku Mosioka
nepen BBeAeHHSAM Tabnetku. lMicna nikyBaHHA y KOpIB Yepes BiAMOBIOHI MPOMIXKM Yacy Bigbupanu
3pasku, i 3pasku aHarnisyBanu Ha KinbKiCTb COMaTUYHUX KNiTUH i iHdikoBaHUX YBepTen y BUMeEHI. Kpim
Toro, 6yno igeHTudikoBaHO MIKPOOHI MaTOreHHi 3pasku Ta BU3HAYEHO KiNbKiCTb 4epe3 BignoBigHi
NPOMDKKU Yacy.

Pesynbtati i 06roBopeHHs

Y Tabnuui 20 npencTtaBneHi pesynbTaTu BUMIPOBaHb LWOAO KiMbKOCTI COMATUYHMX KIITUH,
BUSIBIIEHUX NaTOreHiB 4yepes pis3Hi MPOMDKKM Yacy nicns nikyBaHHsA. [lepen nikyBaHHAM KirnbKiCTb
KniTmH 6yna Buwe 250000/mn, WO NepekoHNMBO BKa3yBasno Ha HasBHICTb iHdpekuii, i y OinbwocTi
KopiB KinbkicTb 3pocTtana. JlikyaHHs nposoaunoca mik MPR-0 i MRP+1. licna nikyBaHHA Big
iHekuin Ha t=0 cnocTepiranocsa 3MeHLWeHHs HasiBHOCTI natoreHa 3 10 4yBepTen 3 BUSABIIEHHAM
natoreHa Ha 1-i geHb Ao 7 4uBepTen Ha 14/15 geHb. NaToreHu Bce Le crnocTepiranvcs (3MeHLLEeHHS
Ha 3 uBeprTi, wWo Bignosigae 30 %), i Ha 42/43/44 peHb BUXigHI naTtoreHn Bce e Oynu BUSBNEH B 3
YBEpPTAX, WO BiANOBIAANoO 3MeHLIeHH0 Ha 7 4BepTent (70 %) Big NoYaTKOBO iHGIKOBAHUX YBEPTEMN.
OpHak y NpoOMDKOK Yacy eKCnepumeHTy 7 kopiB Oynu iHiKOBaHi iHWMMKU naToreHHnMn Gaktepiamu, i
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LMX KOPIB JOBENOCSA NMOBTOPHO IliKyBaTU (pe3ynbTaTh He MOoKasaHi). Y BCiX KOPIB KifNbKiCTb COMaTUYHUX
KNiTUH 3HM3MNacsa Ha 7-u AgeHb nicnsa nikyBaHHa. Ockinbkn SCC € 3aranbHOBM3HAHUM MOKa3HUMKOM
PiBHS 3ananeHHs, nikyBaHHS Marno siBHUA NPUrHivyoumnin edekt Ha 3ananeHHs. LlikaBo, Lo KinbKicTb
SCC 6yna 3HayHO 3MeHLleHa BXe Ha 7-n JeHb nicnsa nikyBaHHs, a 4epe3 36-55 gHiB 6yno
NPOAEMOHCTPOBAHO CepPeaHE 3MEHLLEHHS KiNbKOCTi KNiTUH Ha 45 % (3 685000 no 378000 kniTuH/m”).

OpHak y BinbLUOCTi BMNagkiB maTtoreHiB Bce X Baanocs BuaABuTU. Kpim TOro, rpyaku Gionnisku
3anuwanun Bum'a 3 2-ro AHS 3 BUCOKOKO LIBUAKICTIO Ta Bynu NoBHICTIO BuaaneHi. Lle viTko BkasdyBano
Ha Te, LWO 3a 3anarneHHs Bignosigae OionniBka, a He NMAHKTOHHI KNiTUHW, SKi BCE LUE MPUCYTHI Y
BUMEHI. KinbKiCTb NAI@HKTOHHMX KMiTUH 3 YaCOM 3MeHLLyBanach, MOKu iX He MOoXHa Byrno BUsSBUTY, i Le
3MEHLWEHHs MoXe OyTM BUMKIMKAHO Iuwe BIignoBiga Ha  4ilo  iMyHHOI  cuctemu.  Lle
NPOAEMOHCTpYBaso, Wo BuaaneHHs OionniBkM 0e3 3HULWIEHHST KNiTUH OOoCTaTHbO Ans 6opoTbbu 3
3anarneHHsiM, a iMyHHa cucTtema BignoBigae 3a 60poTb0y 3 iHGeKLiEro.

Tabnuuga 20

P03BWTOK KiNbKOCTI COMaTUYHUX KITiITUH HA KOPOBY Ta HasIBHICTb NATOreHiB Ha YBEPTi BUMEHI nicns
nikyBaHHs TabneTtkamu, siki mictate 3,84 r PTSO nntoc 0,96 rpam PTS

Cbepma HOMeEP KOpOoBU MPR* MPR MPR MPR
-2 -1 -0 + 1**
1 70 137 456 382
1 2 38 238 388 126
3 195 356 366 264
4 25 40 2244 553
2 5 292 1726 1320 1076
6 31 262 733 491
7 173 1303 453 251
8 233 423 403 342
3 9 92 598 445 263
10 93 123 407 275
11 56 26 579 317
4 12 2540 749 502 348
13 H.p.*** 577 636 224
5 14 369 466 658 374

*: MPR (peecTpauii BupobHuutea monoka) x 1000; **, MPR Ha 7 oGy

Kpim Toro, 6yna npoBegeHa ouiHka BUSIBNEHHS naToreHa (30yaHuka) abo nepcucTeHuii naToreHa
B okpemux yBepTax. focnigxysanu 20 yBepTen 3 MiABULLEHOI KiNbKICTIO KMiTUH Big 19 kopiB i3 6
depM (3pa3ok Moroka, KynbTypanbHui nigxig). Ha 1 gofy pisHi natorenn [Streptococcus uberis,
Staphyllococcus aureus, Escherichia coli Ta iH.] 6ynu BusiBneHi y 12 yseptsx, a y 8 UBepTsix naToOreHis
He BusiBneHo. 3 12 ysepTen i3 BUABMEHUMN naTtoreHamun y 1-n AeHb, Ha 42-11 AeHb naToreHn Gynu
BUSIBMEHi nuwe y 4 yBepTaX i xogHoro y 8 usepTax. Lle Bignosigae aMeHLeHH0 naTtoreHis Ha 67 %.

3 ubOro ekcnepumeHTy AcHo, wo PTSO/PTS nornMHaeTbCsa KULLIKIBHUKOM i TPAHCMOPTYETbCS A0
MOnoYHMxX 3anoas. lMicna yboro PTSO/PTS notpannse B GionniBKy (SKy MOXHa BBaXXaTW CBOEPIAHOO
"hopTeuetd”, B HAkih xoBalTbCA OGakTepii) y KOHUEHTpauisaX, fki € [OCTaTHbO BUCOKMMM, W06
Bigbynocs BUBINbHEHHs OionniBkM. Xo4ya TOYHMI MexaHi3M, 3a [AOMOMOrol SKoro BigbyBaeTbcs
NpoLec PO34YMHEHHS Ta BiJOKpEMITEHHS BiONNiBKM, HESICHWI, HECMOAIBAHO CMOJYKN BUKMMKAKOTb Takui
edekT.

Mpuknapg 6 Prototheca

Oyxe cmepTenbHUA BapiaHT MacTUTy BUKNUKaTb MikpoBogopocTi Prototheca spp., wo
yTBOptotoTh Bionnieky [Congalves et al., 2015, Dairy Sci 98 (6): 3613-3621. Valessa et al, Cienc. Rural
vol.49 no.2 Santa Maria Feb 28, 2019]. Bunagkn mactuty, cnpudmHeHoro Prototheca zopfii, onucani y
Pi3HMX KpaiHax i 3pocTalTb B YCbOMY CBIiTi Ta € CEpPWO3HOK MNpobrnemMor 4epes npuTtamaHHy
PE3NCTEHTHICTb LMX MIKpOBOZOpPOCTEN OO0 3BuYanHoi Tepanii [Pieper et al.,, 2012. J. Dairy Sci.
95:5635-5644]. Lis pe3ncTeHTHICTb NoB'A3aHa 3i 34aTHICTIO iHdiKyBaTW Ta BUXMBATU B Makpodarax, a
TakoX BTOpPraTucsl B TK@HUHM MOMOYHOI 3ano3u, Wo pobuTb iX BignoBiganbHUMKU 3a NEPCUCTYIOYY
iHgbeKLUito 3 perynsipHoto nosioto P. zopfii B monoui [Marques et al., 2006, J. Dairy Sci. 89:4202-4204].
Kpim TOro, nomiyeHo, Lo BOHM MOXYTb yTBOpIOBaTK GionniBku y BumeHi [Shahid et al. 2020, Sci Rep
10, 698].
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Mepepaya Prototheca spp. BigbyBaeTbca Mk iHGikOBaHMMKU Ta 300POBMMK KOpOBaMW Mif 4ac
OOTHHSA, perynspHoro ta iHTEHCMBHOrO nikyBaHHA aHTubioTukamu [Pieper et al., 2012], Ta BigcyTHoCTI
ririeHn nig 4Yac nigrotoBku kopiB A0 AOIHHA. Kpim Toro, P. zopfii BmxnBae y dekaniax i 3abpyaHioe
KOXHe cepepoBuLe.

Y MOMo4yHOMy CcepefoBMLLi Taki NOBEPXHi, 9K HepKaBilova cTanb, CKMo, ryma Ta MoninponineH,
3apaxeHi MikpoopraHiamamu. 3rogom MIKpOOpPraHiaMmM MOXYTb PO3MHOXYBaTUCA Ta BMPOONSTU
Bionnieskn Ha umx noBepxHsAx [Davies, 2003. Nat. Rev. Drug Discov. 2:114-122].

JlikyBaHHa macTuty, BuknukaHoro Prototheca spp., aHTuGioTMkamMn BUKNWKAE nuvle TMMYacoBe
nokpaLleHHs1 iHgekuii Prototheca spp. in vivo, a 36ygHuk He ycyBaeTbcs [Costa et al.,, 1996.
Mycopathologia 133:85-88]. Tomy BuMOpakyBaHHA KopiB, iH(ikoBaHux P. zopfi, € ogHum i3
PEKOMEHOBaHMX, KO HE EAVHUM, 3aXOA0M KOHTPOSIO ANS 3MEHLUEHHS 3aXBOPIOBAHHS.

OO6cdr: Y npakTnyHoMy JochnigkeHHi (cyb)kniHiyHoro mactuty, npoBegeHomy y BepxHin basapi,
3aranom y 14 kopie i3 MacTuTom 6ynM HasBHI 3MiHM OO0 PO3BUTKY KiNIbKOCTI KNITUH nepeg Ta nicns
BBeOEHHS TabneTkn, ska mictntb 4,8 r PTSO nntoc 1,2 rpam PTS. Kpim Toro, nepeBipsanu HasiBHICTb i
KinbkicTb Prototheca nicns nikyBaHHA Yepes pi3Hi NPOMIXKM Yacy y BUBpaHUX YBEPTAX BUMEHI.

Cxema pgocnimpKeHHs

KinbkicTb KNiTUH € BaXNMBMM MOKA3HWKOM 340POB'S BUMEHI, i NOro BUMIPIOIOTL AN BUBYEHHS
BrnnmBy Tabnetok PTSO/PTS Ha 300poB'a BuMeHi 44 TBapuH. Kopis Bigbupanu, konm KinbkicTb KMiTWH
nepesuwlyBana mexy 250000 kniTuH/Mn nig Yac octaHHboi MPR y monoui, i B Monoui 6yna BusBneHa
MikpoBogopicTb Prototheca. Micna uboro Tabnetka PTSO/PTS 6yna BBeaeHa. licna obpobok y kopis
BiaOMpanu 3paskM oavH pas Ha Micslb, i B KiHLi eKCNepuMMEHTY 3pa3oK aHanidyBanu Ha KinbKicTb
KNITWH i HasiBHICTb MikpoBogopocTen Prototheca y BumeHi.

Pe3ynbtatn i 06roBopeHHs

Y Tabnuui 21 npeacraBneHi pe3ynbTaTu BUMIpPHOBaHb LWOAO KiNbKOCTI MigpaxyHKIB COMaTUYHUX
KMNiTWH 3a Yac i npucyTHOCTI Prototheca HanpukiHLi eKCnepuMeHTy.

Tabnuusa 21

Kinbkictb comatnyHmx knituH (SCC) i amiHn SCC 3 yacom nicnsa nikyBaHHsa Tabnetkamu PTSO/PTS, i
npucyTHicTb Prototheca HanpukiHLi ekcnepumeHTy

_ SCCt=1 .| SCC t=1 miHyC BusBneHHs
Homep koposu SCC t=0 MicsLD SCC t=2 micsaui SCC =2 Prototheca
837 1146 3528 3012 516 +
4631 5011 3497 2975 522 +
4827 1877 3190 453 2737 +
4927 4358 671 2177 -1506 +
4941 2190 3401 2151 1250 +
5027 2473 3997 3063 934 -
5083 3784 1162 3804 -2642 +
5116 530 617 280 337 +
5147 542 488 414 -74 -
5470 582 539 132 -407 -
5485 1511 1059 383 -676 -
5505 1109 5404 1491 3913 +
5544 246 197 124 -73 -
5581 436 423 696 -237 -
5586 4052 3994 2847 1147 +
5674 3370 2645 3649 -1004 +
5706 3186 2552 640 1912 +
5807 931 1292 1152 140 +
5841 652 62 220 -158 +
5880 1030 637 431 206 -
5889 1427 2027 352 1675 -
5916 1811 285 442 -157 -
5945 1078 370 162 208 -
5998 2944 951 1433 -482 -
6011 960 691 158 533 -
6026 1699 1386 1284 102 +

36



https://www.sciencedirect.com/science/article/pii/S0022030215002283#bib0155
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/polypropylenes
https://www.sciencedirect.com/science/article/pii/S0022030215002283#bib0055
https://www.sciencedirect.com/science/article/pii/S0022030215002283#bib0040

10

15

20

25

30

35

UA 130769 C2

Tabnuusa 21

Kinbkictb comatnyHmx knituH (SCC) i amiHn SCC 3 yacom nicnsa nikyBaHHs Tabnetkamu PTSO/PTS, i
npucyTHiCTb Prototheca HanpukiHLUi ekcnepumeHTy

Homep koposn|  SCC t=0 S.\ﬁ;:,l SCC t=2 micsi chct(; Ly E‘;‘;‘;‘:ﬁg;’;‘
6041 4586 5176 7009 11833 i
6078 650 238 113 125 ;
6081 2051 2627 1374 1253 ;
6131 708 564 101 373 ;
6140 1731 48 466 418 ;
6152 1114 1479 1101 378 ;
6181 1462 1366 2018 11552 ;
6182 1001 2423 1821 602 "
6186 1209 1849 625 1224 "
6192 3522 5401 6439 11038 :
6195 3935 4432 2535 1897 ;
6230 1528 895 487 408 :
6241 1892 1456 203 1253 :
6252 3211 3034 2802 232 "
6275 511 404 689 285 :
6282 522 1562 1312 250 :
6556 2438 3355 1745 1610 ;

*: MPR (peecTpauii BupobHuuTtea mornoka) x 1000; **, MPR Ha 7 pgoby; ***:

Mepen nikyBaHHAM KinbKicTb KNiTMH Oyna Buwe 250000 kniTMH/MA, WO NEpPeKoHMBO BKasyBamno
Ha HasiBHICTb iHdeKUii, i y BinbLOCTi KOpiB KinbKicTb 3pocTana. Y BCiX KOpIiB KiflbKiCTb COMaTUYHMX
KNITUH 3HM3nMNacs Ha 7-1n geHb nicns nikyBaHHSA. Ockinbkn SCC € Mipoto piBHSA 3ananeHHs ik Hacnigky
iHgoeKLUiT, NikyBaHHSA Mano SBHUIA NPUrHidytouMin edekT Ha 3ananeHHs. LlikaBo, wo kinbkictb SCC 6yna
3HA4yHO 3MEHLUEHAa BXe Ha 7-i AeHb nicns fnikyBaHHs, a vyepe3 36-55 aHiB Oyno npoaemMoHCTpoBaHO
cepefHe 3MeHLIEeHHS KinbKOCTi kNniTuH Ha 45 % (3 685000 go 378000 kniTuH/mn).

Kpim Toro, Oyna npoBefgeHa OUiHKa BUSIBNIEHHSA naToreHa (30ygHuka) abo nepcucTeHuii natoreHa
B okpeMux 4BepTax. Jocnigkysanu 20 4yBepTen 3 NiABULLEHOIO KinbKiCTIO KNiTuH Big 19 Kopis i3 6
depm (3pa3ok Mornoka, KynbTypanbHun nigxig). Ha 1 poby pisHi natoreHn [Streptococcus uberis,
Staphylococcus aureus, Escherichia coli Ta iH.] 6ynu BusiBneHi y 12 uBepTsix, a y 8 4BepTsiXx NaTOreHis
He BusiBneHo. 3 12 ysepTen i3 BUABMEHUMN natoreHamun y 1-n AeHb, Ha 42-11 AeHb naToreHn Gynu
BUSIBIEHI nuwe y 4 4BepT4ax ixogHoro y 8 4ysepTax. Lle Bignosigae ameHLwweHHI0 naToreHiB Ha 67 %.

3apaxeHHs1 BUMeHi MikpoBogopicTio Prototheca 3asBuyan npussoanTb 4O BMOpaKyBaHHSA KOpIB,
OCKifbKN BOAOPICTb HevyTnvBa Ao GinblwocTi aHTMGioTukiB. HeouikyBaHo BusiBunocs, wo PTSO/PTS
MOBHICTIO yCyBae iH(peKL,ito, | BUOpaKyBaHHSA He Oyno HeobXigHUM.

Mpuknag 7 MNanbueBnn gepmaTuT

LLle opHieto KaTeropictd XPOHIYHWUX iHAEKUin € paHW, iHdIKoBaHi MikpoopraHiamamu, Lo
yTBOptotoTh BionniBku. Micnsa iHMIKyBaHHSA paHM MiKpOOpraHiaMy noyuMHaroTb yTBOpoBaTy Gionnisky,
SIKa 3anuLIaeTbCS NPUKPINIEHo Ao paH. BupobHuuteo mikpobHoro EPS (Mo3akniTMHHMX noniMepHuX
peyoBuH, aHrm.: Extracellular Polymeric Substances) gonomarae 6Gionnisui cdopmyBaTn cknagHy
TPUBUMIPHY CTPYKTYpPY MPOTArOM KiNbkoX roAauH. Lli cknagHi CTPyKTypu pe3uCTeHTHi OO0 3aXMUCHUX
MeXaHi3miB y paHi. Konu ana 6opotebu 3 6akTepismmn 3aCTOCOBYOTb aHTUBIOTUKYN, BOHN MOXYTb nuLle
4YaCcTKOBO 3HMLLMTK BionniBKy, a paHa Ta nmignerni TKaHMHW 3anuwatTbes iHgikoBaHMMK. Bigomo, wo
ui GionniBkM NpPM3BOASATL 0 XPOHIYHMX iH(DEKLUIN i He3arooBaHMX paH. Y Cnonyyennx LtaTtax wopoky
AdiarHocTyloTb 6nm3bko 16 MINbMOHIB HOBMX iHGDEKLIiA, BUKNMKaHMX OionniBkow. Takum YUHOM,
OionniBkM € OCHOBHOK MEPELLKOAOK [ANA 3aroeHHs pad. lpuknagamu Takux iHQIKYHUYMX paHu
naTtoreHHUx MikpoopraHiamie € OakTepii (rpamno3uTuBHi GakTepii, Hanpwuknag, [Staphylococcus
aureus; Streptococci; rpamHeraTuBHi OakTepii, Hanpuknaa, Treponema spp., Escherichia coli,
Yersiania pestis, Pseudomonas aeruginosa; gpikmxi/rpnbn, Hanpuknag, Candida spp. (albicans),
Cladosporidium herbarum, Trichosporum, Rhodosporidium, Malassezia].

OpHum i3 npuknagiB paHoBOI iHdekuii, Aka HeraTMBHO BMAMBAE Ha MONOYHY MPOAYKTUBHICTb
Kopis, € nanbuesun gepmatut [Schlafer et al, 2008 Veterinary Microbiology 128, Issues 1-2: 118-125].
ManbueBu gepmatuT (CMHOHIMUK: Bonoxati N'aTkoBi 6OpoAaBKM, NONYHNYHA KONUTHA FHUNb, xBopoba
MopTennapo, iTanincbka KoNUTHa rHUMb, NanNiNOMaTO3HUIN NanbLEeBUn AepmaTuT) - Le iHdeKUis, sika
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BUKIMKAE KyrnbraBiCTb BENMKOI poraToi XygoOu. YpaeHHs nanbLeBOoro AepMaTtuTy € BUPa3KOBUMMU
abo nponiepaTvBHUMKN YTBOPEHHAMM MK uUmbynmHamu [Beninger, 2018 et al, Vet Res 49:111].
ButpaTtu Ha nikyBaHHA nanbLeBOro gepmaTtuty ctaHoBnAte 75 gonapis CLUA Ha kopoBy Ha pik Ans
depmun 3 65 koposamu [Bruijnis et al., 2010, J. of Dairy Science Volume 93, Issue 6, 2419-2432].
Butpatu 6asyoTbcsa Ha nepegyacHoMy BUBpaKOBYBaHHi, BTpaTi MOMNOKa Ta 3HWXEHHI (hepTUNbHOCTI.

ManbueBuin fepmaTUT BUKIMKaOTL aepodinbHi abo aHaepobHi 6akTepii [Beninger, 2018 et al, Vet
Res 49:111), 3okpema Treponema spp. (Demirkan et al. 2018 J. of Dairy Science vol 101 (11) p.
10317 — 10326]. Ak npaBuno, iHpeKUia nodnHaeTbca 3 Treponema spp. AKi NPOHUKaOTb B LUKIPY
HaBkono konuT. Treponema spp. € aHaepobHVMMK rpamMHeraTMBHUMK OakTepisMu i Hanexatb o
cnipoxeT. Lli mikpoopraHiamu 3gaTHi MPOHUKATK B LLKIPY KOPIB 6ins KoNuT, NepeBaXHO MidK KONMUTLSMMN
y MiKnanbueBin WwinvHi. bionnisku, ki po3BMBalOTLCS 3 LMX OcepenkiB gepmaTuty, SBnsaTb coboto
reTeporeHHy MikpoOionoriyHy ChifbHOTY.

Bakrepii, Taki 9k Treponema, MpUCYTHi B KOpOB'A4in naTti abo B Mocnigi XyMHUX TBaApWH i
BBaXalTbCA MKepenom nanbuesoro pepmatuty. KopoBa 3 [obpe (yHKLIOHYHOHO iMYHHOMO
CUCTEMOI0 MEHLU YyTnMBa OO0 nanbLeBoro aepmaTtuty. XKuTno, ririeHa, BEHTUNSALISA Ta XapyyBaHHSA
TaKoX BaXNuBi.

dopmaniHoBi BaHHOYKM AMS HIr MalTb NPOMINakTUYHUA edeKkT npu nanbueBux AepMaTutax i
YyacTo 3actocoByloTbes. OgHak 3 popmaniHy Bi4OMO, WO BiH HECMPUATAMBUA ANS 340POB'S KOPOBM i
depmepa. AKWO Ha KonuTax € nanbueBuMin AepMaTtuT, nicns nigpisaHHA konuTa HeobXigHO peTenbHo
BUCYLLMTM Ta OYUCTUTKM, a NOTIM Ae3iHdikyBaTh KONUTa Y BaHHI ANSA Hir pas Ha asa TWxHi. Kpim Toro,
NnoTiM ypakeHy LLUKipy 3a3Bu4ar 06pobnstoTb CNPEEM, WO MICTUTb aHTMBIOTMKMK, | TAKUM YNMHOM MOXHA
JOCAITN NO3UTMBHMX pe3ynbTaTtiB. OfHaK 4acTo B paHi YTBOPHETbCS TOHKUA Lwap abo nnsamu
OionniBkM, B SIKMX MIKPOOHI KNITUHM 3HAxXoOAaTbCsl B CNNSYOMy CTaHi. Jluwe yactuHa GaktepianbHol
nonynauii rmHe nig Yac nikyBaHHs (aHTUbioTMkamm), Togi AK iHLWI KMITUHU NOYMHAOTE PO3MHOXYBATUCS
nicnst 3akiH4eHHs nikyBaHHA. KpiMm Toro, 3asuyan iHpekuiss NpoHMKae rmmboko B LUKIPY KOpiymy, Oe
YTBOPIOIOTECSA NOKanbHi 6ionniBkM, a Benuki Monekynu aHTubioTukie cnabko edekTtusHi. Kpim Toro,
CEeneKkTMBHUMA TUCK 3aCTOCOBYETLCA 00 iHWMX hOPM PE3NCTEHTHOCTI A0 aHTUBIOTWKIB, OKpiM CTaHy
CMOKOIO KMITUH Yy TKaHWHax i Biowapax. 3 umx npuyunH BinblwicTe cnocobiB nikyBaHHA Ta cTparterin
MaloTb He3HayHuh edekT abo 30BCIM He BMMMBAKTb Ha MOMErweHHs CTaHy npu nanbLuesBomy
AepmartuTi.

Cxema gocnigXeHHs

EkcnepMMeHTM npoBOAsiTb Ha TpbOX OKpeMux chepmax, LoO nepeBipuTn Aito OBOX Cnpeis,
po3pobneHnx Ans nikyBaHHSA paH i nopaHeHb (cnper Ne1 i cnpen Ne2-PTSO). Obuasa cnpei maloTb
O[lHaKOBWIW cKnaf, 3a BUHATKOM Toro, wo cnpert Ne2-PTSO Ttakox mictute PTSO (3,2 % PTSO
mac./mac.). 0,35 Mn po3nunoTb Ha paHy 3a oaHy 06pobKy.

Kopie Ha 13 depmax BigibpaHo 3a HasiBHICTIO manbLeBoro gepmaTtuty. Lli kopoBu 3 nanbueBum
aepmatutom 6ynu BigibpaHi Ta ouiHeHi 3a nokomouieto Ta ix M-ouiHkamu. Ona knacudikauii iHdpbekuii
nanbuesoro gepmatuty 6yno onucaHo 6 knacis [Dopfer et al.,, 1997] [Berry et al., 2012]. Onuc M-
ouiHok Takmn: MO - 3goposi; M1 (paHHS cTagis), HeBernuKe NOYEpPBOHIHHS | YYTMMBICTb, ane akTuBHe
3ananeHHsi, MiHimanbHe nopaHeHHsa 0-2 cMm; M2, nonyHU4YHe-4YepBOHE Ta AyXKe YyTrMBE NOPaHEHHs 3
Binvm enitenianbHUM Kpaem i CTUpYalLlMM BONOCCAM, TOMY AYXe akTMBHe 3ananeHHsa >2 cm; M3
(cTapia 3aroeHHs1), BUpa3KoBe YpaxeHHs, nokpute ctpynom; M4, nepexig y XpoHiyHy Bupasky; M4.1,
KomOiHauist M4 i M1, xpoHidyHa chasa 3 po3nyxsiok KOMUTHO LWiNMHOK. OLiHKM NMOKOMOLLT BU3HaYaoTb
TakuMm YMHOM: 1, HEeMa€e KynbraBoCTi, XOAUTb 3 NPSIMOIO CMINHOLO; 2, Nerka KyrnbrabiCTb, XOAUTb 3 TPOXK
3ropOneHo CnvHOW; 3, CUIbHA KynbraBiCTb i 3irHyTa cnvHa nig Yyac CTOAHHA Ta xoabbu; 4, cunbHa
KynbraBiCcTb i 3irHyTa Hasag nig 4Yac CTOsSHHA Ta Xoabbu, ypaxeHa Hora BUKOPUCTOBYETLCS NULLE ONS
CTOSIHHA Ta 5, cumnbHa KynbraeiCTb i 3irHyTa Has3aj nig 4Yac CTOAHHA Ta Oinblue He CTOITb Ha HO3i,
HaJae nepesary NexXaHHIo.

Mpu nikyBaHHi ypaxkeHHs M2 3aroeHHsi BinbyBa€eTbCA HAaCTYMHUM YMHOM: MpomixHa ctagisa (M3)
npu3BoAMTb A0 3aroeHoi ctagii (M0) abo nepexoouTb y XPOHIYHY a3y 3 pO3Myxrok MiKKOMUTHO
winuHoto (M4.1). M4.1 3arotoetbest Yepesd M4 go M3 nicna edpekTMBHOro nikyBaHHS. [umB., Hanpuknaga,
dir. 4.

lMicna ouiHkn paH BigibpaHi KOPOBM BUMAAKOBMM YMHOM PO3MOAIMSAITECA HA M'ATb rPyn Takum
ynHoM: 'pyna 1: 6e3 nikyBaHHA (koHTponb); Mpyna 2: o6pobka cnpeem Ne1; Mpyna 3: o6pobka cnpeem
Ne2-PTSO; MNpyna 4: nikyBaHHsi cnpeem Ne1 i BBegeHHs TabneTku, sika mictutb 4,8 r PTSO nntoc 1,2
rpam PTS; i 'pyna 5: o6pobka cnpeem Ne2-PTSO Ta BBeaeHHs Tabnetku, sika mictutb 4,8 1 PTSO
nntoc 1,2 rpama PTS, i o6pobka abo cnpeem Ne1, abo crnpeem Ne2-PTSO. Yepes asa TuxHi konuTa
ouiHoBanu 3a M-ouiHkoto i nokomoLieto. KoxxHe KonuTo, SKLLO Le MOXITMBO, 3HOBY MigHIManu Bropy i
3HOBY poBUNM 3HIMOK.

O6pobka gaHux
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OuiHkn KopiB nopiBHIOBanu Mixx rpynamu 1 i 3 i rpynamm 2 i 3. [Ins po3paxyHKy CTaTUCTUYHOI
3HauyLwlocTi 6yno 3actocoBaHO TouHuM KpuTepin Piwepa. M1, M2, M4 i M4.1 BBaxanucsa "He
3aroeHnmmn". M3 nosHauvaeTbcs sk "3aroeHHs", a MO - "saroeHa". [lns gocnimpKeHHs "3aroeHHsa" i
"3aroeHa" 6ynu ob'eaHaHi.

PesynbTatun

OuiHkn M gnsa rpynu nikyBaHHA HaBedeHO B Tabnuui 22. BinblwicTe KopiB, siki OTpuMyBanu
nikyBaHHs1, 3 ouiHkolo M4 matoTb ouiHky nokomodii 1 abo 2 o 06pobkn byab-akum cnpeem. Yci ui
KOPOBM OTpMManu OUiHKy rnokoMouii 1 nicna nikyBaHHS, a LWKipa nicnsa nikyBaHHa Oyna Ginbu
enacTtunyHoto. KopoBa 3 rpynu 5 oTpumMana ouiHKy 3 3a JIoKoOMOLito, ane Bigpasy nicns nikyBaHHS BOHa
oTpuMMmarna ouiHKy 2 3a FIOKOMOLit0, TOMY CMlOCTepiranocs HeranHe nokpalleHHsi. Pe3ynbTaTu Wwono
nanbLeBoro AepMatuTy Bu3Hayanu 3a M-ouiHkamn. Yci KOpoBM 3 akTUBHUMM (OomicHUMM)
ypaxeHHsmn M1, M2 Ta M4.1 6ynun nepeBegeHi oo M3.

KopoBwu, siki oTpumyBanu tabnetky, gaka mictutb 4,8 1 PTSO nntoc 1,2 rpam PTS, i cnpen Net,
nokasanu, wo 93 % ouiHok M4 nepevwnn go M3, a pewTta - go MO nicna nikyBaHHsA. Konu
Bukopuctosysanu cnpen Ne2-PTSO, ouiHkn M2 Ha t=0 nepewnwnu go M3. Koposu 3 ouiHkoto M4 nicns
nikysaHHa nepexogunu Ha MO (23 %), M3 (56 %) abo 3anuwanuca Ha M4 (21 %), Tomy
crnocTepiranuca 3HauvHi MOKpalleHHs npu 3actocyBaHHi cnpeto Ne2-PTSO, Ttoai sk pgopatkoBe
nikyBaHHsa TabneTtkoto PTSO/PTS nokasano gogatkoBui edoexT.

KoHTponbHa rpyna nokasana Buwi M-OUiHKM, OCKINbKW L0 rpyny He nikyBanwu, i cuTyauis
noripwmnacs, sk ovikyBanocs. binbLUicTb KOpiB 3anuwimnacs B XpoHivHin rpyni (M4).

Tabnuuga 22

OuiHka M nepep Ta nicns BignNoBigHOro nikyBaHHA. M3 (KMPHUM WPUETOM) NO3HAYEHO SAK "3aroeHHs",
a MO - "saroeHa" (kMpHUM LWPUHTOM)

rpyna 0 1 2 3 4 4,1
1A 2 5 26 9
1B 8 34
2A 1 1 4 59 3
2B 6 42 20
3A 3 1 16 52 4
3B 10 44 22
4A 6 3
4B 1 7 1
5A 1 1 14 2
5B 4 9 5

Mpyna 1: KoHTponb; 'pyna 2: Cnpen Ne1; 'pyna 3: Cnpent Ne2-PTSO; Npyna 4: Cnpen Ne1 nntoc
Tabnetka PTSO/PTS; Mpyna 5: Cnpeit Ne2-PTSO nntoc Tabnetka PTSO/PTS. A Bkasye Ha KinbkicTb
KopiB i3 neBHOW ouiHkoo M nepepn nikyBaHHsaM, a B Bkasye Ha KiNbKiCTb KOpPIB i3 NEBHOK OLiHKO
nicns NikyBaHHS.

ByB mpoBegeHun cTaTUCTUYHWMIA aHanis, i TouHMn kputepin Piwepa gas 3HayveHHs P 0,037 npwu
nopiBHSAHHI rpyn 2 i 3 (TobTo cnpewt 3 PTSO Ta 6e3 Hboro) i P-3HaveHHs 0,010 npu nopiBHSHHI rpynu 1
3 rpynoto 3 (TobTo KOHTpOnb NpoTu cnpeto 3 PTSO).

CtaH 300poB'a KONWUT NokpawmuBes Ans 0box cnpeis, ane cratucTudHe P-3HavyeHHs OeMOHCTPYE,
wo cnpen, wo Mictute PTSO, npogemMoHCTpyBaB Kpalmi edhekT NOPIBHAHO 3 aHanoriyHUM ClpeeM
06e3 PTSO (p=0,032). KopoBu, siknx obpobnsinu crnpeem Ne1, nokasanu kpaili pesynbTaTu, KOMu
nikyBaHHa noegHyBanu 3 TabneTtkoto PTSO/PTS. [lpuknagu [AEMOHCTPYOTb, WO MicueBe
3acTtocyBaHHs PTSO € kopucHUM ans nikyBaHHA XPOHIYHUX paH, NOB'A3aHUX 3 OionniBKOM, Takux sk
nanbLeBun gepmMaTuT.

Ona kopis, siknx obpobnsanu cnpeem Ne2-PTSO, mu cnocTepiranu Ginblwnii BNvMB Ha iHIKOBaHI
cragii M1 i M2, Hixk Ha XpOHiyHi ypaxeHHs (M4, M4.1). Llinkom iMOBIpHO, WO noansliue nokpalleHHs
OOCSraeTbCsl MPOAOBXEHHAM LbOro nikyBaHHs. OgHa 3 KopiB 3 OLiHKOW nokomouii 4 6Gyna
nponikoBaHa, nepen NikyBaHHsIM xoguna Ha 3 Horax, Konmto YeTBEPTOl HOrM Oyrno CUIbHO ypaXKeHe
nanbLeBuM OepMaTUTOM, TOMYy MOro He MoxHa 6yno BukopucToByBaTtu. [licns nikyBaHHs KopoBa
niwna Ha 4 KonuTax Ta OUJHKOKW JIOKOMOLUii 2, WO YiTKO AEMOHCTpye 3HebontoBanbHUA edekT
niKyBaHHS.

Mpuknag 8 JepMaTuT yLEenuHN BUMEHI
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IHLWIMM NpUKIIagoM XPOHIYHOI paHu, NOB'A3aHoi 3 GionniBkow, € aepmaTuT yuwenuHn sumeni [UCD,
anrn.: Udder Cleft Dermatitis] [Sorge et al, 2019. J. Dairy Sci. 102:11470-11475; Waller et al, 2014, J.
Dairy Sci. 97:310-318]. UCD - ue ypaxeHHs LIKipn, po3TalloBaHe B NepeHi YacTuHi 3'eqHaHHs
BMMEHI 3 YEepeBHOK CTiHKOK abo MiX nepegHiMM YBEpPTSMU BUMEHI. YpaKeHHS Bifpi3HAIOTbCA 3a
30BHILLHIM BUNAA40M | PO3MIpOM, ane 4acTo 3yCTpivalTbCH NOTOBLLUEHA LLUKipa, CKOPUHKW, THIN i paHu,
AKi nerko kposoTodaTb. [epmaTtuT ywenuHu BUMMEHi Moxe OyTW BaXKO BUSBUTU 4Yepe3 Koro
aHaTOMIYHEe MOMNOXEHHs Ta TOM (PaKT, WO Yy XBOPUX KOPIB PIiAKO BUSABMSOTLCSA 3ararnbHi O3HaKu
3axBoploBaHHA. byno onybnikoBaHo Aekinbka gocnimkeHb nowwupeHocti UCD, i GinbwicTb 3 HUX
OXOnmtoBana nuwe odHe YW Kinbka cTaf, siki B OCHOBHOMY KnacudpikyBanucs sk npobnemHi ctaga.
MowmpeHicTb y cTagi B UMX gocnimkeHHsax konuBanacs Big 0 oo 22 %. OpgHak y HewopaBHbOMY
ronnaHacbkoMy gocnigkeHHi 6yno BkmitoyveHo 20 ctag, 3 sknx 3 He manu UCD, Togi SK nowwmpeHicTb
BCEpeauHi cTaga B iHWKX cTagax konueanacs Big 2,5 go 13 % [Amersfort et al., 2012]. ETtionoris UCD
HesiCHa, ane npunyckawTb, WO Aeski dakTopu, Taki KKk kKOHdopMalis BMMeHI Ta Habpsik BMMEHI,
BigirpatoTb NeBHy ponb. PakTopu kopoBw, Taki gk naputeT i DIM (aHi B monoui), Takox 6ynu nos'asaHi
3 UCD [Beattie and Taylor, 2000, J. Brit. Cattle Vet. Assoc. 8, 377-380].

YpaxeHHs HanyacTille BUSABNAOTLCA Ha MiQOLWOBHIA CTOPOHI MiKNanbLEBOI LWiNMHM 3agHix
KiHUiBOK. Treponema spp. 3a3BuMYan MPUCYTHI Y BEMMKIN KiMbKOCTI aKTUBHMX YypaXeHb. YPaXeHHS
fontoYi Ha OOTWK i MOXYTb MPU3BECTM A0 KMiHIYHOI KynbrasocTi. IHdekuiiha npupoga 3assu4an
npu3BOAMTbL 0O €HAEMIYHOrO 3apaXeHHs cTtag Benukoi poratoi xygodu [Plummer et al 2017, Vet Clin
North Am Food Anim Pract 33(2): 165-181] i Bignosigae 3a 3Ha4Hi eKOHOMIYHI BTpaTu.

Cxema pocnigpkeHHsi: bynu BigibpaHi ABi KOPOBM 3 ABHUMW XapakTepucTukamm xpoHiyHoro UCD i
06pobneHi cnpeamun, onucanmmu B Mpuknaai 7. Kopoy 1 (3076) obpobnsanu cnpeem Ne2-PTSO Ha
AeHb 0 i geHb 7. KopoBy 2 (2934) obpobnsanu cnpeem Ne1 Ha t=0 Ta cnpeem Ne2-PTSO Ha 7 geHb. Y
Tabnuusx 23 i 24 HaBegeHo pe3ynbTaTu NikyBaHHS.

Tabnuuga 23
Onwuc paHnu koposu 1 (3076), siky nikysanu B AeHb 0 i geHb 7
Oenb 0 [eHb 7 Hexb 14
3ananeHi, CNn30Bi Ta
OujiHka XPOHi4Hi  paHn, 4yTtnuBi,|Cyxa paHa, He yyTnmBa iiHe 3ananmeHa paHa, WO
YepBOHOrO KOnbopy,| He 3ananeHa paHa 3aroleTbcs
3ananbHa Bomora
Tabnuusa 24
Onuc paHu koposwu 2 (2934), sky nikysanu nuwe Ha 7-1 AeHb
HeHb 0 [eHb 7 [eHb 14
- . ToscTi paHoBi
XPpOHiYHI Ta Cnu30Bi paHu, ; .
. . CKOPVHKM, ABHO| TOHKI paHoBi CKOPVIHKMW,
. TOBCTi pPaHOBi CKOPWHKWU, SIBHO : :
OuiHka . . .| 3ananeHi, YepBOHi Ta| 3ananeHHs Hemae, paHa
3ananeHi, YepBOHi Ta YyTnuBi ;
YyTnuBi 3aroleTbcs

KopoBy 1 o6pobnsnu B geHb O i geHb 7 cnpeem Ne 2-PTSO, i HeramHo cnocTepiranocs
3MEHLUEHHS 3ananeHHs. YXO4HOro nporpecy He crocTepiranocs, konu kopoBy 2934 o6pobnsnu
cnpeem Ne1 y geHb 0. lNicna o6pobku cnpeem Ne2 Ha 7- AeHb cnocTepiranocs siBHE MOKpaLleHHs
OO0 3MEHLUEHHS iH(eKUiT 3 noganbLlUMM 3aroeHHAM paH. Lli ekcnepnmMeHTn NOBTOPOBan Ha COTHAX
KOpIB i cnocTepiran NOKpaLleHHsl Ta 3aroeHHA XPoHiYHMX cnmnsoBux paH UCD 3a gonomoroto cripeto
Ne2-PTSO.

POPMYJIA BUHAXOLOY

1. Komnosuuisa, ska Mictutb nponinnponaHTiocynbdoHat (PTSO), ana 3actocyBaHHA B NiKyBaHHi
iHdbekuii, NoB'A3aHoI 3 GionniBKOH.

2. Komnosauuis gnsi 3acTocyBaHHS 3a M. 1, ka 4OAATKOBO MICTUTb nponinnponanTtiocynbgiHat (PTS).
3. Komnosuuisa, gka mictute nponinnponaHTiocynbdiHat (PTS) abo aunponinavcynegig (DPD), ons
3aCTOCYBaHHS B NiKyBaHHi iHeKLii, NOB'A3aHOi 3 GionniBKoH.
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4. Komnoauuis ons 3actocyBaHHs 3a Oyab-sKUM i3 monepeaHix NyHKTIB, A& 3aCTOCYBaHHSA A404AaTKOBO
BKIMOYa€E BBEAEHHS NPOTUMIKPOBHOro areHTa.

5. Komnosuuis ansa 3actocyBaHHsA 3a Oyab-AKMM i3 nonepeaHix NyHKTIB, Ae 3aCTOCyBaHHA JOOATKOBO
BKIMOYAE BBEAEHHS NPOTM3ananbHOro areHTa.

6. Komnosuuia gna 3actocyBaHHs 3a Oyab-sikuM i3 nonepeaHiX NyHKTIB, Ae MiKyBaHHA npu3HaveHe
ANs 3MeHLeHHs yTBOpeHHs abo pocTy 6ionniBku Ta/abo Ans pynHyBaHHSA abo 3MeHLeHHs Bionnisku.

7. Komnosuuisa onst 3actocyBaHHA 3a Gyab-sikuM i3 nonepenHix NyHKTIB, Ae iHdekuis, nos's3aHa 3
OionniBkoto, SBMNsie cO6OK XPOHIYHY Ta/abo nepcucTyrouy iHdEKLUit.

8. Komnosuuisi ansa 3actocyBaHHsA 3a Oyab-SKMM i3 nmonepegHix NyHKTIB, Ae iHdeKuisa, nos'a3aHa 3
OionniBkoto, siBNsie cobol NanbLeBuin gepmMaTuUT abo XpOoHiYHY paHOBY iHGEKLHO.

9. Komnosuuiss Ansa 3actocyBaHHA 3a Oyab-sIKMM i3 nmonepedHix NyHKTIB, Ae iHdeKuis, noe'a3aHa 3
bionniskoto, ABnsie coboo MacTuT.

10. Komnosuuia ons 3actocyBaHHsA 3a Oyab-sKMM i3 monepeHix MyHKTIB, Ae IiKyBaHHS Npu3HadeHe
Ang ccaBusl.

11. Komnosuuia ana 3actocyBaHHS 3a Oyab-SkUM i3 nonepenHix NyHKTIB, Ae MiKyBaHHSA Npu3HadveHe
ANS XXYNHUX TBapUH.

12. Komnosuuia gna 3actocyBaHHS 3a Oyab-SkUM i3 nonepegHix NyHKTIB, Ae MiKyBaHHSA Npu3HayveHe
ONS KOPOBW.

13. Komnosuuis ans 3actocyBaHHA 3a OyAb-akMM i3 nonepefHix NyHKTiB, Ae 6GionmiBka MiCTUTb
OakTepii, opixaxi, rpnbn, mikpoBogopocTi abo ix kombiHaLito.

14. TMponinnponaHTiocynbdoHat (PTSO) ans 3actocyBaHHs B MiKyBaHHI iHQeEKLUii, noB'A3aHoi 3
bionniekoto.

15. lMponinnponaHTiocynegiHat (PTS) ans 3actocyBaHHA B MiKyBaHHi iHdekUii, noB's3aHoi 3
bionniekoto.

16. Ounponingucynbdig (DPD) ana 3actocyBaHHs B MikyBaHHi iHeKLii, NOB'A3aHOi 3 6ionniBkoto.

17. Bupib, noBepxHA HKOrO MNPUHAWMMHI 4aCTKOBO MOKpWUTaA KOMMO3MLUIED, WO MICTUTb
nponinnponaHTtiocynsdoHat (PTSO) Ta/abo nponinnponaHTiocynbdiHat (PTS), ae Bupi6 €
NPOAYKTOM ANSA YALWEHHS, MEAUYHUM NPUCTPOEM abo XipypriYHUM NPUCTPOEM.

18. Cnocib in vitro Ans 3aMeHLWeHHs yTBOpeHHs abo pocTy 6ionniBkM Ha NOBEPXHi abo PYNHYBaHHS Ym
3MeHLUEHHS GionniBKkM Ha NOBEPXHI,

Ae 3a3HadeHur crocib BKMYae CTafito, Ha SKill 3aCTOCOBYHOTb KOMMO3WULIiKD OO0 MNOBEPXHi Ans
3MEHLLUEHHS YTBOpPEeHHS abo pocTy GionniBkM Ha NOBEPXHI,

abo anst pymHyBaHHA 4M 3MEHLUEHHS1 GiONNiBKM Ha MOBEPXHi, Ae 3a3HayeHa KOMMOo3uuia MICTUTb
nponinnponaHTtiocynbgoHat (PTSO), nponinnponaHTiocynbdiHaT (PTS) abo agunponingncynbdia
(DPD).

19. Cnocib 3a n. 18, ge komno3auuisa mictute PTSO.

20. Cnocib 3a 6yab-akum i3 nn. 18-19, ge KOMNO3nUis AOAATKOBO MICTUTb MPOTUMIKPOBHWNIA areHT.
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