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MOJITIIIYK C. A.

bBinoyepxiscoxuii nayionanonuil azpapnuti yHieepcumein

CTABUIIBALISA ®PEPMEHTHOTI'O ITPEITAPATY
MPOTOCYBTHUJITH I'3X 3 METOKO BUKOPUCTAHHS
HNOT0 Y IITAXIBHUIITBI

V crarTi NpeACTaBAeHO PE3YAbTATH JOCIIIKEHHS ONTUMAIBHUX YMOB s a1copOuiiiHoi iMMobinizaiii Ha ueostiti GpepmeHT-
noro npemnapary nporocyoruiin I'3X:0,1M docdaruuii 6ydepuuit pozunn i3 pH 7,0-7.4, temneparypa 20-25 °C, eMHICTb HOCIs
22,5 mr/r, TpuBasticts npouecy 2 roa. BcraHoBieHo, 110 3a TAKMX YMOB aKTHBHICTb IMMOGiTI30BaHOr0 eH3uMy Bianosinana 85,7 %
aKTMBHOCTI HaTUBHOI (popmu. IMMOGINI30BaHMI Mpenapar BUABWUB CTAOUIBHICTb 31 30€PeKEHHIM BUCOKOT aKTMBHOCTI B yMOBax,
KPUTAYHMX JUIS HATUBHOTO eH3nMy. [1pn pH-iHakTuBaliii HaTMBHOI Ta iMMoOLITi30BaHOT dopM nipotocyOTItiHy I'3X BTpaTi KaTai-
TUYHOI aKTUBHOCTI MO/IN(IKOBAHOTO TIperiapaTy OyJIv 3HA9HO MEHIIE, HK HATUBHOTO, IPUYOMY IS IMMOOLITIZ0BaHOTO (hepMEHTY
criocrepiraimm 3HauHe po3imperHs pH-mipodimo B kucnii 3omi. [Ipu pH 5,0 HatiBHMIA depmenT 30epir 20 % mouaTkoBOi aKTHBHO-
CcTi 1 HeoOOpOTHO iHAaKTMBYBaBCs B inTepBati pH 4,5-4.8, y Toii uac sik iMmobinizoarmii ipu pH 4,0 36epir 42 % axtuBHOCTI. Bu-
3HAYEHO e(DEeKTHBHICTb BUKOPUCTAHHs CTabLII30BaHOr0 Npenapary B A0CHiAax Ha Kypuarax-Opoiisepax. [IporeosituuHa akTus-
HICTb TPABHUX (DEPMEHTIB Y PI3HMX BIAALIAX LITYHKOBO-KHLLIKOBOIO TPAKTY OPOiiiepiB A0CHiAHOT rpynu Oyia JOCTOBIPHO BHILE,
HIK y KypHar KOHTPOJILHOT rpynu. 30KpeMa B XiMycl ABAHAAUSTUIIANOT KULIKK Y KypUaT IPyHH, B PALiOH SIKOI BXOAMB iMMOGLIi30-
BaHWI npenapar, 301IbIIEeHHs MPOTEOITHUHOT aKTUBHOCTI OyJ10 BrLmM Ha 12,8 % nopiBHSHO 3 IPYNOL0, IO OACPXKYBaja HATHB-
HUP eH3uM. 3rofIoBYBaHHs Kypuaram iMmMoOLTi30BaHOro nporocyoruniny ['3X ro3uTHBHO BIUIMBAIO HA MPUPICT JKMBOT MacH i
CIIPYSLIIO 3MEHITICHHIO BUTPAT KOPMY.

Kawuogi ciioBa: eHsuM, iMMoOLITI3a1lisg, HATUBHUA CH3MM, IICOJIIT, a1copOITis, IIPOTEONITUYHA aKTUBHICTh, pH, Oydep-
HUN pO3YMH.
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IMocTaHoBKka npod/eMu, aHAJTI3 OCTAHHIX HOCTiKeHDb i my6Jikaniii. OAHI€I0 3 OCHOBHUX MPO-
OJieM TBapMHHUIITBA € TIOIIYK IIJISIXIB MABHUINICHHS 3aCBOIOBAHHS IIO)KUBHUX PCUOBMH KopMmy. Bupoo-
HUIITBO Cy4acHOI KOMOIKOPMOBOI IIPOJIyKIlii HE 00XOUThCs 0€3 BUKOPUCTAHHS KOPMOBUX (hepMEHT-
HUX TIpPerapariB, AKi JO3BOJISIOTH OLTBLI MOBHO BHKOPHCTOBYBATH KOPMOBHIA MOTCHLIAN CHPOBHUHH,
3MCHIIYBATH YacC BIATOMIBII, 3HHKYBATH BAPTICTH Ta BUTpaTn KopMmis[1, 2, 3].

Ex3orenni en3nmHi JI00aBKH B KOMOIKOPMH IITHIIl TPUCKOPIOIOTH MPOIIEC META00Ni3My 3a paxy-
HOK TOTJHMOJICHHS TiAPOIITUYHUX TPOIIECIB, CIPHUAOYM iHTeHCH Ikl 3aCBOEHHS MOKUBHUX peyo-
BHUH KopMy [4].

Tax, 3acTocyBanHs (hepPMEHTIB y parlioHax OpoiiepiB 301IbIIYE CePeHBO000BI IPUPOCTH MACH
Ha 4-5 %, AHAICHOCHICTh Kypeh-HecydoK — Ha 5 % TIpu 3HWKEHHI BUTpaAT KopMiB Bia 5 mo 10 %, min-
BHUIIY€ 30epeiKEHICTh MOJIOJHIKY Ta TOT'OJIB’ 1 JOPOCIMX TBAPHH Ha 3—5 % [5]. BBeneHns mo ckimamy
KoMOiKopMy Jutst KypuaT-Opotinepis ¢pepmenrroro npenaparty «<HATYDOC 5000» cupusie 30ibiieH-
HIO Macu Opoiiiepis Ha 4,5% 1 cepennpo1000BuX npupoctie Ha 6,1 % [1, 6].

[IpoTe eH3WMHI TperapaTty, SKi 3aCTOCOBYIOTHCS Y TBAPUHHHMIITBI, BUSBISIFOTh HECTAOIMbHICTD il
ITiJ] BIIMBOM YaCTKOBOI a00 MOBHOI iHAKTHBAIIT IX 1HriOITOpaMu, IIpoTea3aMu, KUCIUM CEPEIOBHIICM
tpaBuoro kaunaiy [3]. Kpim roro, depMeHTHI TIpernapaTi MIBUIKO BTPAYalOTh aKTUBHICTH TIPU 30epi-
raudi [7, 8].

301TBIIATH e(DEKTUBHICTh BUKOPHCTAHHS €K30TeHHUX (DepMEHTHUX IpelapaTiB MOXUIIMBO 3a pa-
XYHOK CTBOpCHHs cTabinizoBanux (popm GionpenapariB i3 BUKOPUCTAHHSM MPUHIUIIB i METOJIB iH-
JKeHepHol eH3uMornorii [9, 10, 11].

IMMoOOGimi3oBaHi TIpenapaTy, Ha BiIMIiHY Bl HATHBHUX, MAalOTh PsI IEepeBar: IpoJOHIOBaHICTh i,
CTIMKICTh JIO JICHATYPYIOUMX AreHTIB, MiJBUILIEHY CTAOIIbHICTh, MOMKIIUBICTD BIIJIUICHHS (EepMEHTY
BiJI IPOAYKTIB peakiil Jijisi IOBTOPHOIO BUKOpucTaHus (8, 12].

OmHuM 13 epeKTHBHHX 1 TIPOCTHX CITOCO0IB MOMUMIKaIll (PepMEHTHUX HpenapaTiB € 1X aacopOoris (iM-
MODii3allisl) Ha MPUPOJIHUX HOCISAX 38 PAXYHOK CJICKTPOCTATUYHHX, TiIPOPOOHUX, BOJHEBUX 3B’SI3KiB.
3akpimieHHst Ha HOCIT Crpusic OOMEKEHHIO PyXJIMBOCTI OLIKOBOT MOJIEKYJIH (DEPMEHTY, CYTTEBO IOC/IA0-
JOE B3aEMOJIiI0 MiJK OKPEMUMHU MOJIeKYJIaM# (hepMEHTIB 1 THM caMHM 3amobirae aprouizy [13, 14].
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T'oIoBHUM HeJIoNiKoM (hi3nIHOTO MeTo Iy iIMMOOLTi3alil € Te, 10 (hepMeHT MOKe 3B'SI3yBaTHCS 3 HOCI-
€M HeAOCTaTHBO MilHO. JecopOuito (hepMeHTY MOXKYTh BUKIMKATU HE3HAYHI 3MiHY 30BHIIIHIX YMOB: pH,
HOHHA CHJTa PO3YHHY, TeMIIepaTypa i mpupoaa pozunHnuka [11, 15]. Kpim Toro, y KoKHOMY KOHKPETHOMY
BUINAJIKy HEOOXITHO eKCIIEPIMEHTAIILHO TTiI0NpaTH HOCIH 1 yMOBH Jutst iMmoOiizartii [16].

Oco0sBe 3Ha4eHHs pu iMMOOiTi3aIil HajaeThest Hocistm. Heopraniuni Hocii TIOBHHHI OyTH Me-
XaHIYHO, XIMIYHO 1 OIOJOTIYHO CTIAKUMH B PIIKOMY CEpPEIOBHUILI, HE BUKIMKATH KOHQipMaIliiiHuX
3MiH CTPYKTYPH €H3MMY, MaTH HW3KY BapTIiCTh, JIETKO TPaHyJIIOBATHCH 1 aKTHUBI3yBaTHCh. Ha BH3HA-
YeHHSI ONTHMAaJILHUX PEXUMIB iIMMOOLTI3aIliT, 1110 3a0e3reyars BUCOKY KaTaJiTHYHY aKTHBHICTH IIpe-
napaTy Ta cTaliNbHICTh, CIPSIMOBYIOTHCS CYYacHi JOCIIKCHHS Ta po3poOku [17, 18].

MoaundikoBaHi mIsaxoM iMMOoOini3anii pepMEeHTH 3HANIUIN UPOKE 3aCTOCYBAHHS B TCPAIICBTHY-
HUX IJBIX Y MEJIUIMHI, XapuoBii, TEKCTHIbHIH, hapMarleBTHUHIN, XiMIYHIH, MIKIPSHI # TPOMHCIIOBO-
cTi Towo [8, 19, 20].

Tax, y xap4oBiii MPOMHCIOBOCTI AJisl IPOLIECY HETIEPEPBHOTO TiAPOII3Y KPOXMATI0 BUKOPHCTOBY-
€THCSI BUCOKOCTAOIIbHUIN reTeporeHHuii 0iokaTasizaTop Ha OCHOBI aJcopOOBaHOi TiroKoaminasu. M-
MOO1Ii30BaHa TJIIOKOaMijia3a BUSIBJISIE BUCOKY OloKaTayiTHUHY aKTHBHICTH uepe3 1-1,5 pokiB 30epi-
ranug [21].

Ha ocHoBi rifponitnaanux hepMeHTIB po3po0IeHO reTeporeHHi 0ioKaTaii3aTopy MPOJIOHTOBAHOT
Jii 31 3HMKEHOI0 TOKCHYHICTIO Ta aJIepreHHICTIo, iMMOOIII30BaHI Ha IEIF0NIO3], JIHAIBIET1IIEIOII03
Ta IHIINX HOCIAX A (papMaleBTUYHOTO NpH3HaYeHHS [8].

[lepcrieKTUBHUM € onep:KaHHS iMMOO1LTI30BaHUX (PepMEHTHUX TIperapariB A1 BUKOPUCTaHHS iX Y
MPaKTUI[I KOPMOBHPOOHHUIITBA, TBAPUHHHUIITBA, ITAXiBHUIITBA. TaK, CTBOPEHHI MUISTXOM ajicopOItiitHol
IMMOOLTI3aIli cTaOLTi30BaHAH (PepMEHT 13 MTPOTEOTITHYHOK aKTHBHICTIO JJIA TOMIBII CUTBCHKOTOCIIO-
JTapchbKUX TBApHH 1 MTHL, CIIPHsI€E 30epeKCHHIO aKTUBHOCTI €H3UMY TIiJl 4ac MPOXOMKEHHs Y TPaBHO-
My KaHaJli, a TAaKOX [IPH TPUBAJIIOMY Horo 30epiranni [22].

IMMOOGini3oBanKii Ha 1ICOJITI H3UM 3 TJIIOKOAMIIa3HOI0 aKTUBHICTIO 3aIPOTIOHOBAHO BHKOPHUCTO-
BYBaTH Y TOAIBII Opoiinepi. BctaHoBIeHO, IO JaHWid MpenapaTr CIpusie MpoLecy IIOKOHEOTeHesy 3
OHOYACHUM ITi IBUIICHHSM IIBUIKOCTI TTIKOMI3Y W aKTHBAIIlli TIpoIleciB OKHCHEHHS Y TKaHWHAX [3].

BBesenist 0 kombikopmy i3 nedinnrom docdopy immobinizosarnoro Hoxy 3 kommmiekcoM dep-
MEHTHHX TIpernapatiB MPHUBeENo 10 301IbIIeHHs Macy NiepenetiB Ha 7,2 % [23].

TaxkuM 4MHOM, KOHCTPYIOBaHHS CTIMKHX JIO 30BHIIIHBOTO BILIMBY €H3UMIB IIPOJIOHTOBAHOI Jii 10-
3BOJIMTH 3HAYHO TIJIBUIIUATH CQCKTUBHICTh BUKOPUCTAHHS (DEPMEHTHHX TPEIApariB, SKi 3aCTOCOBY-
IOTHCS Y TBAPUHHHIITBI.

MeTor IOCTiZKeHHSI € BU3HAUCHHS ONTHMAJbHUX YMOB AJIsI CTaOumi3aiii KOpMOBOI €H3MMHOI
no6asku riporocyOTiTiny 13X, sika J1oJlacThest y pation Opoiiepis, Ta HOPIBHAJIBHA XapaKTCPUCTHKA
BJIACTMBOCTEH BUILHOTO Ta iMMOO1II30BaHOr0 (epMEHTY B YMOBAX in Vifro Ta in vivo.

Marepiai i MeToguka gocaimkeHHs. [IpoTeoniTHYHyY aKTUBHICTH npotocyoTwniny ['3X Bu3HA-
ganu MoaudikoBaHuM MeTonoM AHcoHa 3a I'OCT 20264.2—-88 [24]. KimbkicTh OilKa Ha HOCI€BI OITi-
HIOBAJIM 34 3HIDKCHHSIM HOT0 KOHIICHTpAINT B peakiiiinii cymiri, sika BuMiproBanacs 3a Lowry O.H. et
al. [25]. 3HaueHHS aKTUBHOCTI IMMOOILTI30BaHOTO (pepMEeHTY BHpaKalM Y BIICOTKaX Bill aKTUBHOCTI
BUTbHOTO eH3uMYy. Bennunny pH OydepHux pozunHiB BuMiproBany Ha moteHniomerpi pH —340.

Jlist immoOimizarnii BukopucToByBaiu hepmentauii npenapar mnporocyorwiin 13X 3 akTHBHICTIO
70 oyt JlammkuHCHKOrO 3aBOy 0i0- 1 PepMEHTHUX NpenapariB «IH3UM», B SIKOCTI HOCIsSi BHKOPHCTO-
ByBaH 1eoiT COKHUPHULIBKOTO POJOBHUILA 3aKapnaTchKoi 00IacTi.

JlocuiprkeHHs POBOJIMIIN B exoJioro-0iotexHosoriuniii naboparopii Ta BiBapiymi BHAY. B nay-
KOBO-T'OCIIO/IAPCHKOMY JIOC/Iijli BUBYAJIM BIJIMB HATUBHOI'O Ta iMMOO11i30BaHOro (hepMeHTIB Ha BioXi-
MIYHI ITOKa3HUKA T4 MPOAYKTUBHICTH KypuaT-Opoinepis. [ pynu ¢popmyBamucs i3 1o0OOBUX Kypdar 3a
MPUHLKUIIOM aHAIOTiB, 1o 50 romiB y KoxHi# rpymi. [lepiua rpyna (KOHTpoJbHA) OTpUMYyBala OCHOB-
uuit pauion (OP), apyriii rpymi 10 OCHOBHOIO pailioHy JI0jlaBaid HATUBHUE nporocyOtuiin 13X 3
MTPOTCOTITHYHOIO aKTUBHICTIO 5,6 ONWHHUIL HAa | KT KOpMY, TPETii Tpymi JoJaBaln iMMOOILTI30BaHUH
mportocyotnnid I'3X 3 5,6 on./ akT. Ha 1 Kr KOpMy. YTpHUMaHHS Ta TOIIBIIO KypYaT-OOMnepiB 3mic-
HIOBAJIM 31JIHO 3 300TCXHIYHUMHU HOPMAMHU JIisl CijIbCHKOIOCIIOIAPCHKOT IITHII].

OcCHOBHI pe3yIbTATH JOCAIKEHHsI. Y J0C1/1aX I Vitro BU3HAYAIW ONTUMAJIbHI YMOBH JiJisl CTa-
Oinizamii ¢pepmeHTHOrO Tpenapaty nporocyoTunin I'3X mporeomiTnyHOro criekTpy aii. IMmo6iniza-
110 IpoBoavIIA (Bi3UIHUM (2ACOPOIIIHHIM) METOAOM Ha IIPHUPOAHOMY aTFOMOCHIIIKATI — 1eomiTi. Bu-
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Opauwii TIoJTiaHiOHHUI HOCIH 3abe3reuye crabiizaliiio pepMeHTy, a TAKOK BUKOPUCTOBYETHCS Y TOTi-
BT Ty [26, 27].

[pouec dizuunoi agcopOLii eH3UMY Ha HOCIT 3A1HCHIOETECS, B OCHOBHOMY, 338 PaXyHOK €JICKTPOC-
TATUYHOT B3aEMOZI1 Mi’K MaKpOMOJIEKYJIOI0 OiJika Ta MOBEPXHEI0 HOCISI, TOMY B JIOCIIJIaX in Vilro BH-
3HAYaJM ONTHUMAaJIbHI (hi3nKo-XiMiuHi yMoBH (3HauenHs pH, Temreparypu, ckiiajy ta HOHHOI CHIIH
po3unHy, yacy iHKyOawii, KUTbKiCHOTO CIiBBITHOIICHHS HOCis, PEPMEHTY Ta PO3UHUHY) VISl ONCPKAHHS
nperapary 3i 30epiraHHsIM BUCOKOI KaTaJliTHUHOI akTHBHOCTI (Tab.1).

Tabnuus 1 — @izuko-xiMiuHi mapamerpu iMmMoo6inizanii mporocy6Tuiiny I'3X

Ne .

o/ [Mokazuukn OnruMainbHi TapamMeTpu
1. | Cepenosuiue Docdaruuii Oydep 0,1M
2. |pH 7,074
3. | Temmeparypa, °C 20-25
4. | Konmnenrparnist dpepmenry, mr/10 m 60
5. |E€wmkictb HOCIs, mr/1 T

MaKCUMaJibHa 29.8

onTHMaJIbHA 22,5

6. |Yac, xB 120
7. | Cnocib nepemilyBaHHs

8. . 3.6

AxTuBHICTH pepmeHty: 01./1% 35.7

Iponeaypa iMmmo0bimizanii monsraia B nepemMiinyBanti 6ydepHoro pozuuny hepMeHTy 3 HOCIiEM.
[Ipu mociimKeHHI BILTMBY HOHHOI CHIIM PO3YMHY Ta 3Ha4YeHHs pH Ha mporiec aacopOIil BCTaHOBICHO,
0 KaTaJTiTUYHA aKTHBHICTh OJepXKaHOTO MpenapaTy magae B paai 0ydepis: GochaTHHE, OUTpATHUH,
oopartuuit, arieraruuit. [Ipudomy 3i 301IbIIICHHSM HOHHOT CHIJIM PO3YMHY, HE3aJICIKHO Bijl HOTO CKIIATY,
(hepMeHTATBHA aKTUBHICTH Ipenapary 3HrkyBaiacs. OnrTumanbHUM Jyis iMMOOLTI3anlii BUSBUBCS
¢docharuuii 6ydepuuii pozuns 0,1M i3 3HaueHHsM pH B inTepBaini 7,0-7,4. [Ipu iMmMo6Lmizamii y Boai
nporocyormitid I'3X Brpauas 80 % 1mo4aTkOBOI AKTUBHOCTI.

IIpu BU3HAYEHHI €MKOCTI HOCIsI BCTAHOBJICHO, 1110 1 T 1ieostiTy agcopbye 29,8 mr Oinka. IIpore om-
TUMaJbHE HaBaHT@)KCHHS HOCIS, TIPH SKOMY MPOSBISETHCS MaKCUMAIbHA TIMTOMA aKTUBHICTh (epMe-
HTy (0,16 om/Mr Oinmka), cknama 22,5 Mr Oinka Ha 1 T 1eomiTy 1 BianmoBigana 85,7 % Bl aKTHBHOCTI
HATHBHOTO TIpoTocyOTIIIinYy ['3X.

TakyM yuHOM, BU3HAYEHO ONTHUMANIbHI YMOBH A iIMMOOinizamii mpoTocyoTmminy I'3X Ha 1eoni-
1i: 0,IM docdaTuuii Oydpepuuii pozuuns i3 pH 7,0-7,4, Temneparypa 20-25 °C, emHicTh Hocis 22,5
MT/T, TPUBAJIICTH IIPOIECY 2 IO/,

Jliist TOpIBHSUTEHOT XapaKTEPUCTHKH BIIACTHBOCTEH BUILHOTO Ta iMMOOLII30BAaHOIO CH3UMY B JIOC-
Tigax in vitro BUBYAIM 3aJISKHICTh KAaTAMITHYHOI aKTHBHOCTI BiA BenmunHU pH B miamazoHi 3HaYeHb
Bix 1,5 mo 8,0. ITim yac roauHHOT iHKYOaIIil B OyepHuX po3unHaxX BCTAHOBIEHO, o pH-onTuMyM mis
060x hopm mpenaparis 36iraersest (pH 7,2). Ilpu pH-inakrusauii HatTuBHOI ¥ iMMOOiTi30BaHOI Hopm
mpotocyoTnnidy ['3X BTpaTd KaTamiTHYHOI aKTMBHOCTI MOIM(IKOBAHOTO Ipermapary OynH 3Ha4YHO
MEeHIIIe, Hi)K HATUBHOTO (DepMeHTY, IpUYOMY TS iIMMOOITI30BaHOTO (PepMEHTY CIIOCTEepirajii 3HaYHe
posmmupennst pH-tipodinio B kucmiit 3omi. Skio npu pH 5,0 narusauit pepmenr 36epir 20 % mouar-
KOBOI akTUBHOCTI 1 HeOOOPOTHO iHakTHBYBaBCs B inTepBaiti pH 4,5-4,8, To iMmmo0binizoBanwuii npu pH
4,0 30epir 42 % axtuBHOCTIL. Y my:kHOMY cepenosuii (pH 8-9) akTuBHICcTH IMMOOLTI30BaHHOTO (hep-
MEHTY, HOPIBHSAHHO 3 HATHBHOIO (hOPMOIO, CYTTEBO HE 3Minumacs (puc. 1).

Bupuenns mexanizmy Jiii iMM00i1i30BaHKX (EPMEHTIB BXJIMBO K 3 TCOPETHUUHOI, TaK 1 3 mpak-
TUYHOI CTOPiH, TOMY NMPOBOAMBCS HAYKOBO-TOCTIOOAPCHKUI NOCIiA Ha Opoiiepax, pe3yibTaTd SKOTo
CBIIYaTh PO e(heKTHBHICTh 3aCTOCYBaHHS IMMOOLITI30BaHMX IIpeNapariB.

BuBuanu nporeosiTUUHY aKTUBHICTh TPaBHUX (EPMCHTIB B PI3HMX BLAJIIIAX IIIYHKOBO-
KHIITKOBOTO TpakTy Opoiiiepis: Boso (pH 4,5-5,8), 3anozuctuii nuryHok (pH 3,6—4,7), nBanaamstumna-
na xumka (pH 5,7-6,2).

[IpoTeoutiTuuHa aKTUBHICTL BMICTY BOJIy B Ipyliax Kypuar, [0 OTPUMYBAJIM HATUBHUIA Ta IMMOOI-
nizoBanuii nporocyotmiin I'3X, Gyra 0/jHaKOBO i BiporiiHO BUIA, HIXK B KOHTposibHOT (p < 0,01). ¥V
3aJI03UCTOMY IIITYHKY CITOCTEPiraiy pi3ke 3HWKEHHS, A0 PiBHS KOHTPOJILHOI, MPOTEOMITHYHOI aKTHB-
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HOCTI B IpyIIi KypuaT-OpoiiniepiB, 110 OTPUMYBAJI HATUBHHUN (DEPMEHT, Y TOH Yac SK ICH MOKa3HUK B
IpyIri, sika OTpUMyBajia iMMoOisi3oBanuit npernapar, 0ys BuiuM Ha 30 % (p < 0,05). ¥V ximyci jiBaHa-
JUISITATIANIO] KUMKW 3HOBY BiIMidaii 30UIBIISHHS MTPOTEOJIITHYHOI aKTUBHOCTI Y Kyp4aT JOCHIJIHUX
rpyn (p < 0,05), mpote BoHa Ha 12,8 % BUIIA B TPy, B paLliOH SKOi BXOAUB iIMMOO1Ti30BaHUH TIpena-
pat, y IOpiBHSAHHI 3 TPYIOI0, IO OTPUMYBaia HAaTUBHUN (epMeHT (Tadm. 2).

A%
120 ”

Pucynok 1. pH-3aieskHicTh aKTHBHOCTI HATUBHOTO Ta iMMoO6iJIi3oBanoro nporocyorniainy I'3X.

HeoOxinHO BiI3HAYMTH, III0 B YMOBAX in vivo, Ha BIAMIHY BiJ aHAJOTIYHUX YMOB in Vitro, criocTe-
piranach 4aCTKOBa PeaKTHBAIlisSl KaTaJiTUYHUX BJIIACTUBOCTEH HATHBHOTO IpotocyoTmiminy ['3X micis
Iii Ha HBOTO CHIIBHOKHCIIOTO CepelIOBHIIA 3AI03UCTOr0 MUTYHKA, 10, MOXKJIABO, ITOB’A3aH0 3 06i0J0ri-
YHUM OTOYCHHSM O1IKOBOT MOJEKYJIH.

Ta6umiis 2 — IIpoTeosiTH4HA AKTHBHICTH BMIiCTY Pi3HUX BifainiB IIJIyHKOBO-KHIIIKOBOI0 TPAKTY KypuaT-0poiiiepis,
MK-€KB TUPO3uHy XB/Mi1 (M+m, n = 5)

Biimm nUTyHKOBO-KUITKOBOTO TPAKTY
I'pyna -
Bouno 3an03ucTHil LTYHOK 12-nana kuuika (ximyc)
1 (OP) 0,091+0,005 0,197+0,021 0,315+0,016
IT (OP+nat. depm.) 0,203+0,020* 0,224+0.017 0,489+0,038*
MI(OP+ immo06.depm.) 0,185+0,021* 0,293+0,026* 0,55240,052*

Ipumirka: * — BiIXUJICHHA Bl TOKa3HUKIB KOHTPOJILHOI TPYIM CTaTUCTUYHO JOCTOBIpHI ipu p < 0,05.

BinoOpaxeHHsIM IHTEHCHUBHOCTI IIpOIIeCiB MeTaboI1i3My, 1110 3a0€311eUyIOTh PIiCT I PO3BUTOK OPO¥i-
JIepiB, € TaKuil iHTErpaIbHUAN TTOKA3HUK SIK TPOJAYKTHBHICTE. 3T0JIOBYBAHHS KypyaTaM iMMo0ii30Ba-
Horo nporocyoTuniHy ['3X MO3UTHBHO BIUTMBANIO HA TPHUPICT )KUBOI MAcH 1 CIPHSIIO 3MCHIICHHIO BH-
Tpar KopMy. Y MOPIBHSHHI 3 KOHTPOJILHOIO I'PYIIOI0, JIO KIHI[S JOCIIY dKUBA Maca Kypdar, 1o OTpH-
MyBayIi HaTMBHUK hepmeHT, Oyia Bumma Ha 9,0 % (p >0,1), a immo6inizoBanuii — Ha 16,0 % (p < 0,05).
Butpatn xopMy Ha | Kr mpupocTy B 000X ZOCTIIHUX rpynax Oyiau oqHakoBuMHu (2,40 Kr) 1 MEHILIMMH,
HDXK Y KOHTpOINbHil Ha 5,8 %.

BucnoBku. 1. ImmoOinizariis gepmenTHoro mnpenapary nporocyorunin ['3X 3xpilicHioBagacs aj-
copOriitaM MeTo10M Ha HOciT — 1ieoditi, B 0,1M docharnomy OydepHomy posuni i3 3nadentsiM pH
7,0-7,4.

2. OnTyMajbHe HABAHTAKCHHS HOCIs ckiaano 22,5 mr Oika Ha 1 T 1eonity, npu 11bOMY KaTaliTh-
YHa aKTUBHICThL iIMMOOLII30BaHOT0 pepmenTy jopiBHIOBaIa 85,7 % Biji HATUBHOTO (EPMEHTY.

3. IMMoOii30BaHKHA (pepMEHT BHUABUB CTAOUTBHICTD 31 30€peKCHHSAM TOCTATHHOI KATAITHYHOT aK-
THUBHOCTI B YMOBaX, KPUTUYHUX TSI HATUBHOTO (hepMEHTY.

4. Immob6inizoBanuii nporocyotuiiin I'3X crnpusB MiJIBUICHHIO ITPOTCOJITUUHOT AKTUBHOCTI TPaB-
HUX (pepMEHTIB NUTYHKOBO-KHIITKOBOTI'O TPAKTy OpoHiIepiB.

5. BuxopucraHHsa cTabinizoBaHoro mpotocyOoTwniHy I'3X € mepcrneKTHBHUAM s ITiIBHINCHHS
[POJYKTUBHOCTI CLJILCLKOTOCIOAAPCHKOT MTHUIL.

IlepcrieKTUBHUM HANPSAMKOM IOJAJIBIIKX JOC/IIKESHL € CTBOPSHHS IMMOOIII30BaHUX nOJiepme-
HTHHUX KOMIO3ULIH.
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Crabuauzauust gpepMeHTHOro npenapara nporocydrunun ['3X 3 uebio UCHOJIb30BAHUS €r0 B ITHIIEBOICTBE

CeneznpboBa O. O., IHexmicrpenko C. 1., Moaiuyk B. M., IToaimyxk C. A.

B craTbe mpezicTaBiIeHbl pe3yabTaThl NCCIET0BaHMS ONTUMANBHBIX YCIOBHH JUIsl acCOpPOIHMOHHON NMMOOHIM3AIMU HA
neosnre pepMeHTHOro mipernapara nporocyorunun I'3X: 0,1M docdarupiii Oydepnslit pactBop ¢ pH 7,0-7.4, Temieparypa
20-25 °C, emkocTh HOcuTeast 22,5 Mr/r, NpoAOHKUTEIbHOCT Npouecca 2 yaca. YCTaHOBJIEHO, YTO NPH TAKUX YCJIOBHUSIX
AKTUBHOCTh MMMOOHJIM3UPOBAHHOrO dH3MMa COOTBETCTBOBANA 85,7 % aKTHBHOCTH HATUBHOM (Gopmbl. UMMOOHIM3MPOBAH-
Hbld (EPMEHT NPOsBUI CTAOWIILHOCTL ¢ COXPAHEHHEM BbICOKOH aKTMBHOCTH B YCJIOBHSIX, KPUTHUECKUX /Uil HATHBHOTO JH-
3uma. [1pu pH-unakruBanun HaTuBHOM M MMMOGUIKM3KHpoBaHHONH GopM npoTocyoTrnuua ['3X norepu KataqIMTUUECKON aK-
THBHOCTH MOAX(DHULUUPOBAHHOIO Npenapara Obljk 3HAYUTEILHO MEHbLLE, YEM Y HATUBHOIO, IPUYEM JJIsi HMMOOUIN30BaHHO-
ro ¢epmMeHTa HaOJIIOJaK 3HaUUTENbHOE pacmupenne pH-npodus B xucnoii 3oue. [Ipn pH 5,0 natuBHbIi depmenT coxpa-
uun 20 % mepBOHAYANbHON aKTUBHOCTH M HEOOpaTMMO MHAKTUBHpoBaics B untepBaie pH 4,5-4,8, B To BpeMs kKak ©MMO-
oummupoBanuelii npu pH 4,0 coxpanmn 42 % axkruBHoctu. OtnpeneneHa ) (GEeKTHBHOCTH UCIIONB30BAHMS CTa0MIN3UPOBAH-
HOTO IIperapaTa B OIBITaXxHa HbIIIATax-Opoitepax. [IpoTeonnTudeckas akTHBHOCTbh IHINEBAPUTEIBHEIX ()EPMEHTOB B pa3-
HbIX OTAENAX ey JOMHO-KUIICHHOrO TPAKTa OPOIJIEPOB ONBITHOMN IPyINbl Obla AOCTOBEPHO BbIILE, YEM Yy LbITIAT KOHTPO-
JIbHOHW rpynibl. B yacTHOCTH, B XMMYCE [1BEHAALATHIIEPCTHON KUIUKH Y UBITUISIT FPYIIbl, B PALMOH KOTOPOH BXOAMII HMMO-
OUIM3MPOBAHHbBII [TPENAapaT, yBEJIMUSHHE NPOTEONUTHYECKON aKkTHBHOCTH GbL10 Bbiwie Ha 12,8 % no cpaBHEHUIO ¢ rPynmoi,
noJiyuasiueil HaTUBHbIN Gepment. CkapMiIMBaHUE ULIILIIATAM UMMOOWIM3UPOBaHHOro nporocydruanna I'3X nonoxuTenbHo
BJIMSUIO Ha TIPUPOCT JKUBOH Macchl ¥ CIIOCOOCTBOBAJIO YMEHBIIEHHUIO 3aTpaT KopMa.

KnroueBbie cioBa: 3H3UM, IMMOOWIN3AIMS, HATUBHBIA SH3UM, IIEOJIUT, afcOpOIHs, IPOTEOTHUTUIECKAs aKTHBHOCT,
pH, 6ydepnsbiii pacTBop.

Stabilization of enzyme prepareition protosubtilin G3X for use it on poultry farming

Selezniova O., Tsekhmistrenko S., Polishchuk V., Polishchuk S.

Enzyme preparations witchused in animal breeding are unstable. Instability is due to a partial or complete inactivation of
the enzymes in the gastrointestinal tract under the influence of a strongly acidic environment, inhibitors and proteases.
Increasing the effectiveness of the use of exogenous enzyme preparations is possible by the creation of stabilized forms of
biopreparations. To do this, use the principles and methods of engineering enzymology. The aim of the research is to deter-
mine the optimal conditions for the immobilization of the enzyme preparation of protosubtilin G3X (proteolytic spectrum of
the action) by the adsorption method. Conduct a comparative evaluation of the properties of native and immobilized biocata-
lysts on the conditions in vitro and in vivo.

Proteolytic activity was determined by Anson's method. The amount of protein on the carrier was evaluated by reducing
its concentration in the reaction mixture, measured with Lowry O.H. et al .. The activity of the immobilized enzyme was
expressed as a percentage of the activity of the native enzyme. The pH solutions were measured on the potentiometer pH-
340. For immobilization weused enzyme preparation of protosubtilin G3X with an activity of 70 units / g, as a carrier we
used zeolite.

The immobilization procedure consisted of mixing the buffer solution of the enzyme with the carrier. During research
and study of the influence of the ionic strength of the solution and pH on the adsorption process it was established that the
catalytic activity of the obtained preparation falls in the buffers: phosphate, citrate, borate, acetate. Moreover, with an
increase in the ionic strength of the solution, regardless of its composition, the enzyme activity of preparation was reduced.
Optimal for immobilization was a 0.1 M phosphate bufter solution with pH in the range of 7.0-7.4. Protosubtilin G3X lost 80
% of the initial activity during immobilization in water.

When determining the capacity of a carrier, it is found that 1 g of zeolite adsorbs 29.8 mg of protein. The maximum
specific activity of the enzyme (0.16 U / mg protein) is appeared at the optimum load of the carrier 22.5 mg protein per 1 g
zeolite and corresponded to 85.7 % of the activity of the native protosubtilin G3X. Consequently, the optimal conditions for
the immobilization of protosubtilin G3X on zeolite are: 0.1 M phosphate buffer solution with pH 7.0-7.4, temperature 20-25
°C, carrier capacity 22.5 mg / g, duration of the process 2 years.

In experiments in vitro studied the dependence of the catalytic activity of the pH value in the range of 1.5 to 8.0. After 1
hour of incubation in the buffer solutions, it was found that the optimal value of pH for both forms of preparations coincides
(pH 7.2). With pH-inactivation of native and immobilized forms of protosubtilin G3X, the loss of catalytic activity of the
modified preparation was significantly less than the native. Moreover, a significant expansion of the pH profile in the acidic
zone was observed for the immobilized enzyme. If the native enzyme retained 20 % of the original activity at pH 5.0 and
irreversibly inactivated at pH 4.5-4.8; the immobilized enzyme retained 42 % of the activity at pH 4.0.
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We studied the proteolytic activity of digestive enzymes in different parts of the gastrointestinal tract of broilers: goitre
(pH 4.5-5.8), glandular stomach (pH 3.6-4.7), duodenum (pH 5.7-6.2). The proteolytic activity of the contents of goiter in
the groups of chickens witch received native and immobilized protosubtilin G3X, was the same or higher, than in the control
groups (p <0.01). The value of the proteolytic activity of the contents of the glandular stomach in the group of broiler
chickens witch received the native enzyme sharply decreased almost to the level of the value in the control group. same value
in the group witch received the immobilized enzyme was higher by 30 % (p <0.05). There was also an increase of the
proteolytic activity in the chyme of the duodenum in the experimental groups of chicks (p <0.05); however, the catalytic
activity in the group witch received the immobilized enzyme, was higher by 12.8 %.

It should be noted that in conditions in Vivo, in contrast to similar conditions in vitro, was observed partial reactivation
of the catalytic properties of the native protosubtilin G3X after exposure to the strongly acid medium of the glandular stom-
ach, which is obviously related to the biological environment of the protein molecule.

To show the intensity of metabolic processes witch provide growth and development of broiler, we use the integral indi-
cator as productivity. Feeding of immobilized protosubtilin G3X to chickens positively influenced the weight gain and helped
to reduce feed costs. At the end of the experiment, the weight of the chicks receiving the native enzyme was higher by 9.0 %
(p> 0.1) and immobilized by 16.0 % (p <0.05) compared to the control group. The feed costs for 1 kg of gain in both
experimental groups were the same (2.40 kg) and less than in the control group by 5.8 %.

Keywords: enzyme, immobilization, native enzyme, zeolite, adsorption, proteolytic activity, pH, buffer solution.
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