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Mamepianu oenady Hanexcamv 00  HAYKOBO-NPAKMUYHOI  npobiemamuxu, o
CMOCYEMbCSL MIHCOUCYUNTITHAPHO2O HANPIMKY HA MedNCI HAHOMEXHOA02ll, Ximii ma @izuxu
nosepxHi, 0IoN02ii Mma MeOUYUHU i IPYHMYEMbCA HA UKOPUCIAHHI NPUPOOHUX KOMNOHEHMI8 Y
CKAO0i  3aNi306MICHUX OIOAKMUBHUX HAHOKOMNO3UMIG | MACHIMHUX DIOUH NPU CMEOPEHHI
eheKmuUBHUX BEKMOPHUX cucmem OJisi NPOMUNYXIUHHOL mepanii 3 MIHIMI308AHUMU NPOSBAMU
NOOIYHO20 GNIUBY HA OP2AHI3M JHOOUHU MA NOKPAWEHOW CYMICHICIMIO 3 THUWUMU NIKAPCOKUMU
3acobamu. /[o maxux npupoOHUx KOMNOHEHMI8, Wo MArOmMb YHIKAAbHI 81ACMUBOCTI, 3HAYHI | He
peanizoeami 00 Ybo2o Yacy NOMEeHYIUHI MONCIUBOCTNT NPAKMUYHO20 SUKOPUCAHHSA, HAJLEHCAMDb,
30Kkpema, aekmunu. Memorwo pobomu € nidbip ma awaniz pesyrbmamie poodim, NPUCEAUEHUX
OMPUMAHHIO JIeKMUHIB, OO0CHIONCeHHIO IX enacmueocmeli [ 3acmocy8amHio y 0ionoeii ma
MeOuyuHi.

Jlexmunu € epynorw peuosur 6inkosoi npupoou (inku i enikonpomeinu) HeiMyHHO2O
NOXO0OJICEeHHS, AKI MAomb  81ACMUBOCMI 360POMHbLO | BUOIPKOBO 38 A3y6amu 8y2leeoou i
8y21e800HI OemepMiHaHmu Oiononimepie 6e3 3MiH KOBANEHMHOI CMPYKmMypu ma po3nisHaroms ix
3 HAO036UYAUHO BUCOKOK cheyugiunicmioo. 3a80axu yitl 61acmuocmi 60HU € [0eanbHUM
IHCMPYMeHmMOoM 0I5l YUMAHHA KOOY 8 CIMPYKMYPI cneyugiunux enimonis yykpy, wo 3Haxo0samocs
Ha NOGepxXHi 6cix KAIMmuH. Jlekmunu € peuosuHamu NepeuHHO20 CuHme3y I NPUCYMHI V BCIX
yapcmeax, munax i Kuacax #Cueux opeamizmie. Bonu onocepedkogyoms KiimuHHY KOMYHIKAYII0
HA MOAEKYIAPHOMY piHI i bepymb yuacms y 6a2amvox (hizionociyHux ma namoghizionociuHux
npoyecax. Ilamoeenni 6axmepii ma 8ipycu SUKOPUCMOBYIOMb JEeKMUHU Ol NPUEOHAHHA OO0
MKAHUHU 20CN00Apsi, W0 € OOHIEN 3 NnepeoymMos8 po3eUmKy ingexyii. Brokysauwns aozesii
cneyugiyHo2o 30y0HUKA 3a OONOMO2010 [H2IOIMOpI6 NeKMUHY € OCHO8010 AHMUAO2E3UBHOT
mepanii, anbmepHamueHUM cnocobom JAIKYBAHHS iHgexyill, CNPpUYUHEHUX
MYTbMUpe3ucmeHmuuUMy wmamamu oaxmepiti. Jucienni 1ekmunu 8UAGIAIOMb NPOMUNYXTAUHHY
AKMUBHICIB [ OOCTIONCYIOMbCA AK NOMEHYIUHI npomunyXaunHi aiku. Ha cboeoowi éonu snatiuu
npaKmuyHe 3aCMOCY8AHHA Y HU3YI BY3bKOCNEeYlani308anHux MeOUdHUX 2any3eli, makux sK
eicmonozisa (8usAeieHHs 8Y21e800HUX CMPYKMYP HA NOBEPXHI KIIMUH [ MKAHUH), OiaeHOCMUKa
IMYHOOehiyumHux  Cmawnie i  BUABIEHHS XPOMOCOMHUX NOPYULeHb, MPAHCHIAHMONO2IsA
(po30inenns KIiMuH Kpoi ma JNiM@OIOHUX  KIIMuH, GIOMIHHUX 3Q  AHMULEHHUMU
eracmugocmamu). Beadxcaemvcs Oyoce 3HaAUHOWO NepCneKmMuea 3acmocy8aHHs JIeKMUHIE Y
OuUWeHHI Kpo8i 8I0 GIpycig, NAMOJNOSIYHO 3MIHEHUX 2lIKONPOMEinis, Y YilecnpamMosaHii
docmasyi NiKie 00 HOPMATbHUX AO0 NAMON02IYHO 3MIHEHUX KIIMUH | MKAHUH 0p2anizmy abo 00
iHQhexyitinux acenmie. AKmyanrbHUM i NepCNeKMuU8HUM 80A4AEMbCS NOEOHAHHS 81ACMUBOCHEl
JIEKMUHIB [ MACHIMOUYMIAUBUX 3ANI308MICHUX HAHOKOMNO3UMIE Y CKAAOI MACHIMHUX PIOUH Os
3aCMOCYBAHHS 6 OHKOJIORIL.
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Beryn

barato BiZioMHUX OHKOJIOTIB CBITY CTBEPKYIOTh, III0 OilOTEparisi CTaHe OJHIEI0 3 OCHOB
mikyBaHHs paky B XXI cropiuui. 3rifHO CydaCHMM YSBJCHHSM, OiloTeparisi OHKOJOTIYHUX
3aXBOPIOBaHb 31HCHIOETHCS 3a JOMOMOTOI0 METO/IB, IO aKTUBYIOTh MPOTUMYXJIMHHUMA 3aXUCT
OpraHi3aMy IMYHHOIO CHCTEMOIO, a TaKOX BIUIMBAIOTh HAa YHMHHHUKM 1 MEXaHI3MH, SKi
KOHTPOJIIOIOTh TIPOLIECH aHTIOTeHe3y 1 amonTo3y. 3acobamm OioTeparii € IMPOKUNA CIEKTP
pi3HOMaHITHUX ()aKTOpiB, IO BKJIIOYAIOTh NMPOTUIYXJIMHHI BaKLIWHHU, CUPOBATKU, MPOAYKTH
Cy4acHHX O10TEXHOJIOT1H 3 BUKOPUCTAHHSIM MOHOKJIOHAJBbHUX aHTHUTLI, ITATOKIHIHIB, KIITHHHUX
(dakTOpiB, pEryiATOpiB  AaKTUBHOCTI TI'€HOMY Ta IHIIMX MOJEKYJSPHUX  IPOLECIB
KUATTEMISUTBHOCTI KiniTuH [1].

B ocranHi poku 3pocTae iHTEpEC AOCHTITHUKIB A0 OJHOTO 3 OCHOBHHX METO/IB OioTepartii
XBOPHX OHKOJIOTTYHOTO Tpodiito — imyHoTeparii. Y 2018 p. HoGeniBchbKy mpeMiro 3 MEIUIIMHI
orpumanu [xerimc Asmmicon (CILIA) i Tacyky Xonmze (Snmonist) 3a peBONIOLIHHY METOIUKY
IMyHOTepaIlii paKOBHX 3aXBOPIOBaHb 3 BUKOPUCTaHHAM T-KkimiTuH [2].

Sx BiIOMO, BHKOPUCTaHHS MOHOKJIOHATbHUX AaHTUTII B OHKOJOTIYHINA TpPaKTHII
BIJIHOCATH 10 METOIB macuBHOi imyHotepamii [3, 4]. KmiHiuHl maHi cBimuaTh, MO0 TAcHUBHA
iMyHOTeparis, 6e3yMOBHO, e(EeKTHBHA 1 32 pe3yJbTaTaMH 3pPIBHIOETHCS 3 XiMiOTepari€o, IpoTe
piBeHb 1i TOKCHYHOCTH 3HA4YHO HWX4uii. KoMOiHOBaHE BHKOPUCTAHHS IUX METOJIB JIO I[LOTO
4acy IIUPOKO BHUKOPUCTOBYETHCS, OCKUIBKH 3HAYHO PO3IIUPIOE MOKIMBOCTI JIIKYBaHHS
CyYacCHHMH TperapaTaMy 1 CHpHsI€ MiJIBHUINCHHIO iX e(EKTHBHOCTH.

Y nammx poGotax [5, 6 —8] HaBeAeHO pe3yNbTaTH AOCIIIKEHb MarHiTOYYyTIMBUX
HaHokommo3uTiB (HK), BUTOTOBIIEHHX Ha OCHOBI HAHOPO3MIPHOTO OAHOJAOMEHHOTO MAarHETUTY
(FesO4) 3 mMoaudikoBaHOO (TiAPOKCHANATUTOM, aMIHOMPOMJICHIOKCAHOM, MOJiaKpUIaMiioM
TOILl0) TOBEPXHEI, KOH IOOBAaHUX XIMIOTEpaneBTUYHUM mnpenaparoMm mucmiatud (LII) 1
antutiiom (AT) CD95. HK in vitro Xapakrepu3yBajauch pO3Mi3HaBaHHAM KIITUH JIiHII paky
mostouHoi 3ano3u Jroguan MCF-7, BusBnsim aktuBaicte L[I1, CD95, ta cuneprizMom ix
cnitbHOi 3 FesO4 nmii, mo mnpusBoauio inm vitro 1o 3aru0eni KIITHH B KUIBKOCTI, sKa
nepeBHIyBaia Jit0 KOHTpoubHUX 3paskiB L[IT ta CD95 B 1,4 — 2,7 pa3iB, B 3aJI€KHOCTI BiJ
ckiany HK.

VY poborax [9, 10] Hamu cuHTe30BaHO MarHiTHI piguHu (MP) Ha OCHOBI MarHeTury,
remiutadiny (I'll) Ta AT HER2, mochimkeHo ix BIacTUBOCTI Ta O10aKTHBHICTH CTBOPEHHUX
KOJIOITHUX CHCTEM IMOJO KITHH renatouemoisipaoi kapruuaomu (I'LIK) nmeuinku moauan niHii
HepG2. HER2 (Neu, ErbB-2, CD340) — memOpaHHuii Oi10K, TUPO3MHOBa MpOTEIHKIHA3a
cimeiictBa perenropa emigepmansHoro ¢akropa pocty EGFR/ErbB, sikuit komyeTbes reHOM
moanan ERBB2. Ammuidikanis rera HER2 rpae BaxxiuBy posb B maTorenesi Ta mporpecyBaHH1
neBHUX arpecuBHUX TUMIB paky [11 — 13]. HER2 € BaxnuBuM GiomMapkepoM i TepaneBTUIHOIO
MIIIICHHIO 3aXBOPIOBaHHS, AacOLIMOBAaHUN 3 AarpecUBHICTIO MyXJIUHU 1 HECHPHUITIUBUM
nporHo3oM. BcraHoBieHo, mo BukopuctanHs MP Ha ocHOBI (izionoriunoro pozdmHy i
onnonomenHoro Fe;O4 B xommuiekci 3 'l 1 AT HER2 no3Bosnsie miABUIUTH MPOTUIYXJIHMHHY
aKTUBHICTh komno3uty in vitro Ha 8—10%. Kommiexkcu MP+TT+HER2 cnpuunnsim
CUHEpriyHMii e(deKT Ta  MIABUIICHHA IUTOTOKCHYHOI AaKTUBHOCTi, mopiBHAHO 3 [1] y
MOHO3acTocyBaHHi, 10 18-20%, mpu oMy BMmicT 'Ll 3menmryBascs 10 0,008 mr/mi.

BusiBnenuil cuHepriyHUN HUTOTOKCUYHHM/IIUTOCTATUYHUI €(EKT MOSCHEHO BUCOKOIO
010JIOTIYHOI0 AKTUBHICTIO KOMIUIEKCY 3 iHTerpoBaHuM Jjiranaom MP-I'II-HER2 Baacmigok
pO3Mi3HAaBaHHA pelenTtopiB myxiauHHUX KIiTHH HepG2 Ta dapmaxosnoriunoi kopekuii oOMiHy
EHJIOTCHHOTO 3ajiza, 1o 3a0e3meuyerbess 3acrocyBanmHsM AT HER2 Ta TI[ y ckmani
3anizoBMicHOT MP.

TakuM 9MHOM, TIOKa3aHO, 10 BUKOPUCTAHHS MAarHITHOI PiAMHUW HAa OCHOBI MarHeTHUTY,
remiutaliny Ta antutiia HER2 migBumiye edeKTHBHICTh MUTOTOKCHYHOI/IUTOCTATUYHOI il
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MPOTUNTYXJIMHHUX TpernapariB MpU ICTOTHOMY 3MEHINEHHI iX 03U Ta, BIJMOBIIHO, TOKCHKO-
QJIEPTiYHMUX peakKiiii opraHizmy.

HaBeneni nani oOymoBwiIn (hOpMYIIIOBaHHS HayKOBO-IIPAKTUYHOI MPOOJIEMATHKH, IO
CTOCY€TBCS IIbOTO OIVISAY, K MDKAMCIUIUTIHAPHOTO HANPSIMKY Ha MEXI HAaHOTEXHOJOTi1, XiMii
Ta (GI3UKA TOBEPXHIi, O10JIOTII Ta MEIUIIMHU, IO IPYHTYETHbCS HAa BUKOPUCTAHHI MPHUPOIHUX
KOMITOHEHTIB B CKJIafi 3ami3oBMicHHX OloaktuBHMX HK 1 marnitHmx pigun [14 - 16] npu
CTBOPEHHI €(EKTHMBHHUX BEKTOPHUX CHCTEM JUIsI MPOTHIYXJIMHHOI Teparii 3 MiHIMi30BaHUMH
MposiBAMU TIOOIYHOTO BIUIMBY Ha OPraHi3M JIIOAMHU Ta TOKPAIICHOK CYMICHICTIO 3 IHIIUMH
JiKapchbKUMU 3acobami. [{o TakuX MPUPOAHUX KOMITOHEHTIB, 1[0 MAlOTh YHIKAJIbHI BIaCTUBOCTI,
3HaYHi 1 HE peaii30BaHi IO MbOTO Yacy MOTCHLIHHI MOXJIMBOCTI MPAKTUYHOTO BHKOPHCTAHHS,
HaJeXaTh, 30Kpema, JIeKTuHu [17 —21].

VY Garatbox NEeKTHHIB BUSBICHO IMTOTOKCUYHI BIACTUBOCTI, Yepe3 sIKi BOHU BU3HAIOTHCS
TepCHEeKTUBHUMU JIJIsl BAKOPUCTAHHS B IIPOTUITYXJIMHHIH Tepanii. X IpoTuyX/IMHHA aKTHBHICTS
3MIACHIOETHCSA 3a PI3HUMH MeEXaHi3MaMu, BKIIOYAlO4H anonTo3, ayTodarito Ta NpUTHIYeHHS
nyxsmHHOTO pocty [18]. IlpoTe, Ha el 9yac, IEKTHHH YacTille 3aCTOCOBYIOTHCSI B MEIUYHUX
TOCTIPKEHHAX 1 eKCIepUMEHTaX in Vitro, HUK Y KIiHIUHIA mpakTuii. OQHaK, 3BaKaloud Ha X
y4acTh y KIITHHHOMY pO3Ii3HABaHHI, BCE OUIBIIE IOCTIAHHWKIB 3BEPTAOTHCS JO BUBYCHHS
MO>KJIMBOCTEH 3aCTOCYBAaHHS JIEKTUHIB JUIS JIIKYBaHHS OHKOJIOTIYHUX 3aXBOpIOBaHb. B 1pomy
aCTIeKTi, Ha HANIy JTyMKY, TAKOX IIKaBHM i IEPCIEKTHBHUM 3 HAYKOBOI 1 IPUKJIIAJHOT TOUOK 30PY
€ TIOEJHAHHS BJIACTUBOCTCH JIEKTHHIB 1 MarHiTouyTimBHX 3anizoBMmicHux HK [14 -16] mus
3aCTOCYBaHHSI B OHKOJIOTIT [22 — 28].

Mertoto 1i€i poOoTH € oruisa poOiT, MPUCBIYCHUX OTUMAHHIO JICKTHHIB, JOCTIIKEHHIO 1X
BJIACTUBOCTEH Ta 3aCTOCYBAHHIO y 010J10T11 Ta MEIUIIHHI.

1. BuainieHHsI JIEKTHHIB

JIeKTHHU 3 KOpPEHIB NMPOPOCTKIB MIIEHUII BUIUISIN B TaKiil MOCIIJOBHOCTI: €KCTPaKLIis,
BucomoBaHHs 70 %-uM CynbhaToM aMOHIIO 3 HACTYIHUM Jiami3oM, renb-QinbTpamis, agiHHa
xpomatorpadis Ta i30enekTpodoKycyBaHHs [29].

Jlnist BUUICHHS JIEKTUHIB HABaXKY (2 T) ¢pakiii KITHHHUX CTIHOK KOPEHIB MPOPOCTKIB
MIICHUIII TOMOTEHI3yBaau B 6 MJI cepefoBmina, mo Mictmwio 20 MM kamiii-docharnoro Oydepa
pH 7,4; 0,05 MM ¢eninmermncynsdoriipropuny, 0,5 MM auriorpeiitoiy, 0,36 M caxapo3su i
10 MM EJITA. I'omorenat ¢ginpTpyBanu depe3 2 mapu 6aBoBHAHOT TKaHWHUA. OTpUMaHU ocaj
Tpu4i npomuBanu Kami-pocharaum O6ydepom (pH 7,4). HamocamoBy piawHy Biakuganm, a 3
ocajly BUJIydYasu JEKTHHH BUXITHUM po3unHOM 3 noxaBaHHsM 0,9 % NaCl i 0,05 % nereprenrty
tputoH X-100 mpotsarom 4 rox i1 nentpudyrysamm mpu 20 000 g, 30 xB. Ocax Biakuganu, y
CylepHATaHTI BU3HAYaJIW JICKTUHOBY aKTHUBHICTH 1 HaJaji BUKOPHUCTOBYBAIH JJIsSi OYUIIECHHS
JICKTUHY.

AKTHBHICTH JIGKTHHIB BU3HAYaJIM 32 1XHBHOIO 3[ATHICTIO arjlOTUHYBATH TPUIICHHI30BaHI
(0OpobneHi TpaBHUM (EPMEHTOM TPUIICHHOM) EpPUTPOLUTH OiMUX MIypiB MHpu KiMHATHIN
TeMreparypi. [emMarmoTHHYIO4y aKTHBHICTh pPO3pPaxoBYyBaIM SK BEIWYHHY, OOEpHEHY
MiHIMaJbHIN KOHLEHTpamlii OinKy, 3a $KOi BiAOYyBa€ThCS ariIOTHHALIS EPUTPOLMTIB (MKT
Ginky/m) !

BHXiZHA aKTHBHICTH IEKTUHIB B eKcTpakTax Oyma 0,024 — 0,036 (Mxr 6inky/mm) . Ticis
BHCOJIIOBaHHS Cylb(paToM aMOHIi0 3 HacTymHuUM mnianizom mpotu 0,2 M docharnoro Oydepy
(pH 7,4) BinOyBanocsi KOHLEHTPYBAaHHS OUIKY 1 aKTUBHICTb JIEKTHHIB 3pocTana 'y 2,7 — 4,5 pasu.

I'enb-dinpTpanis Ha cedakpuni S-200 103BONMIA BIIOKPEMUTH JIGKTUHH BiJl 3HAYHOT
KIJIBKOCTI  HU3bKOMOJICKYJISIDHUX ~ JOMIIIOK  HeOutkoBoi  mpupomu. Orpumani  micns
renp-QinpTpanii  Qpakmii JEKTHHIB ~KOHIEHTPYBaJM W HAaHOCWIM Ha  KOJOHKY 3
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OpoMIliaHAKTUBOBaHOIO OBOMYKOin-cedaposoro 4B. Emionito OinkiB 3A1HCHIOBATN CTYMiHYATO
HacTynHUMHU po3unHamu: 1) 0,05 M docpataum 6ydepom, pH 7,4, mo mictus 0,1 M NaCl; 2)
0,1 M ouroBoro kucnotor; 3) 0,05 M docharaum 6ydepom, pH 7,4, mo mictus 0,1 M NaCl 1
1% N-anerunrmtoko3aminy. JIEKTUHU erOIOBANUCS 3 KOJOHKU BIAMOBiAHO 2 mikam: 1-if mik —
0,1 M oLTOBOIO KHCIOTOKO 1 2-# miK — 1 %-uM N-aleTHIrII0K03aMiHOM.

3acrocyBanHa adiHHOI Xpomatorpadii MO3BONMIO OTPUMATH IMpernapar JEKTHHY,
aKTUBHICTH sikoro Oyna B 76,4 —103,4 pa3u BHUIIOIO B MOPIBHSHHI 3 HOro akTHBHICTIO MiCIis
BUCOJIIOBaHHS CyJb(aTOM aMOHiIO.

[IpenapatuBHe 130€MeKTPOPOKYyCYBaHHS OLIKIB 3AIHCHIOBAIM 32 TPali€HTy TYCTUHHU
caxapo3d TpH 3acTOCyBaHHI aHamiTMyHOi kojoHku LKB-8101. I'panmienr pH 3,5-10,0
CTBOpIOBaJIM 3a jgonomMoror 1| % po3umny amdomirtiB. Enexrpodopes OinkiB mpoBoAwiIn B
7 %-omy momiakpwiaMigaomy redi, mo mictus 0,1 % moapemmncynsdary Hatpiro (SDS) mpu pH
8,3 Ha mpuiaax UIs BEPTUKAIBHOTO eIeKTPOOpe3y i3 3aCTOCYBAHHSM OIJTKOBHX MapKEPiB.

[MpenapatuBHe i30(hoKyCyBaHHS OINKIB TOKa3aJio, IO BHUAUICHI 3pa3Kd JICKTHHY
KJIITHHHUX CTiHOK 3 NMPOPOCTKiB, BUPOIIEHUX Ha BOJi, MICTHIIM KiJJbKa KOMITOHEHTIB, 110 MaJH
JNIEKTUHOBY aKTHUBHICTb. [X MOJIOKEHHS i30€EKTPHMYHUX TOYOK 3HAXOAMIOCH y 30Hax 3 pH 6,3;
7,4; 8,9; 1a 9,7 [29].

KinpKicTh JIEKTHHY, OJEP)KaHOTO 3 PI3HUX TKAaHUH, 3aJICKHUTh BiJl cKiamy OydepiB Ta
IHIUX BHOpaHUX peakTuBiB. OnTuMmizamis iX KoHIeHTpamii 1 pH migBuirye BUXiT MPOAYKTY 3
MEHIIOT KIJIbKOCTI BUX1JHOTO Matepiany. Bucoka JTeKTHHOBa aKTUBHICTh MOXeE OyTH JIOCATHYTa
3a MIHIMaJbHOI KUIBKOCTI B3a€MOJit0UMX OUIKIB. Tomy micisi omTumizaiii YyMOB EKCTPaKIlii
noTpiOHO BUOpATH BIAMOBITHUI MPOTOKOJ OYUIICHHA. Hampukian, mpu OUYMINECHHI JIEKTHUHY 3
yacHUKY Allium sativum moTpiOHO TOBTOpeHHs adinHOi Xpomarorpadii W 10H-OOMIHHOI
xpomatorpadii. Jlns ouumieHHs JekTuHY 3 ¢paHiy3bkux 000iB Opamu 100 r BuXigHOTO
Mmartepiaily, Miclisi 3aCTOCYBaHHS YOTHUPbOX XpoMmaTorpaiuHux METOAMK OTpuUMyBanu 4,8 Mr
JIEKTUHY, TOAl K y BUNAAKY JEKTHHY Allium tuberosum 1 Allium sativum 3acTOCOBYBalH TpU
TUINH XpoMmarorpadiyaux meroauk [21].

3a panumu po6otH [30] JIeKTUHU 13 3apOJKIB sIUMEHIO 1 mineHuIi excrparyBaiu 0,2 M
NaCl y cniBBigHOmEeHHI HaBaXKku A0 ekctparenta 1:20 0,9 %-uum pozunmnom NaCl, Bopoio,
dochatHumMu um aneratHumu OydepHumu posumHamu (pH 6,0 —7,8). Bwmict nexktuHiB
BU3HAYAJHM B POCIMHHOMY €KCTPaKTi, IPU I[bOMY BUKOPHUCTOBYBAJH PiAKuil a30T, nonatoun HCI.
Excrpakmiro mpoBoamim potsaroM 2, 4 abo 24 rox 3a pizHUX Temmepatyp: -4, +4, +20 — 25 °C.
OnTumanbHOIO  BUsIBWIIacsd — Temmeparypa B Mexax +20-25°C. Exkcrpakr micis
HeHTPU(YTYBaHHS HEUTpami3yBajdu JyraMu ab0 JBHOISHOK OLTOBOIO KHCIIOTOIO, IPOBOIWIH
(dpakIioHyBaHHS €TAaHOJIOM 4YH CyJibdarom amoHito. [ BUSBICHHS aKTHBHOCTI JICKTHHIB
NIIEHUI]I BUKOPUCTOBYBAIM PEAKIIiI0 ariIOTHHALI epUTPOIMTIB KPOBI JIFOIWHH, KPOJIB, HIypiB.
Haii0inpIn 9y TIMBIMH € epUTPOLIUTH KPOBI JIFOJIMHH Ta KPOJiB, OCOOIMBO IMiCIsI TPUTICHHI3AIII].
JIeKTMHOBY AaKTHMBHICTh PO3pPaxOBYBJIM 3a MIHIMQJIBHOIO KUIBKICTIO OIIKy, sIKa BHKIHUKAE
ArIIOTHHALIO epPUTPOLUTIB (MK GLIKY/MiT) . Pe3yIbTaTy OLiHIOBAIN Bi3yalIbHO, 33 XapaKTEPOM
OCQ/DKCHHSI EPUTPOIUTIB Ha JHI JTYHKH IMYHOJIOTIYHOTO TUTaHIIeTa Y (i310J0TIYHOMY PO3UHHI 31
cranuMm 3HadyeHHsAM pH. Ilpu BHU3HAYEHHI AKTMBHOCTI JIEKTHUHIB BaXKIIMBUM € MaKCHMajbHE
OYMIIIEHHS €KCTPAKTy BijJ OanacTHUX O1IKiB, HASBHICTh SIKMX MOXKE CYTTEBO BIUIMBATH Ha SKICTh
nepeliry reMariioTHHALll, a OT)Ke MOKa3yBaTH XMOHI MOKa3HUKU aKTUBHOCTI. J[7si O4HIEeHHS
JIEKTUHOBOI (Ppakiii Ta KOHIIEHTPYBAaHHSA JaHUX OiKiB BHKOPHUCTOBYBAllM alleTOH, Cylb(dar
aMoHito, eranou [30].

Pe4oBuHY 3 IUTOTOKCHYHOIO AKTUBHICTIO IO BIJHOWICHHIO [0 MyXJWHHHMX KJIITHH
PI3HOTO TiCTOreHe3y BUAUIANU 3 (GIIbTpaTy KyJbTypalbHOI PiIMHU Mikpoopranizmy Bacillus
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subtilis B-7025 [31]. Jns momuny ¢imbTpaTy KyJbTypaJbHOI PIIUHUM HA OKpeMi CKJIIAJO0BI
BUKODHCTAaHO TaKi METOAM — €TaHOoJbHA MpeuumiTamis (camMocTiiHa Ta 3 MOJAAJbIIO
TepMO0OpoOKOI0); 10HOOOMiIHHA xpomaTtorpadis 3 BukopuctanHsMm JIEAE-nenronosu;
kosonkoBa xpomarorpadist 3 TOYOPEARL G10; ¢pakuionyBaHHs OUIKIB METOJIOM
BUCOJIIOBaHHS cynb(darom amoHiro. binkoBuil ckiay ¢pakuiid omiHIOBaIM 3a gonoMorow SDS-
enexktpodopesy. Binbip dpakiiii 31iiCHIOBAIN 3a MPOSIBOM IMTOTOKCHYHOI ii HA MyXJIWHHI
KIIITUHYU Ta 3a 3/IaTHICTIO BUKJIMKATH SKICHI 3MiHUM Ha MeMmOpaHi a0o B IIMTOIUIa3Mi OCTaHHiX.
Takum ymHOM, 3 QUIBTPATY KyJIBTYPAIbHOI PIIMHU MIKPOOHOTO TMOXO/PKEHHS BHIJICHO Ta
OXapaKTepU30BaHO 1B aKTWBHI OUTOKBMICHI (hpakiiii, sKi MPOSBIAIOTH IIMTOTOKCHYHY IO Ha
MyXJIMHHI KTiTHHA — KoMioHeHT (18,5 x/la) Ta kommonent (70 ka) [31, 32].

2. BracTuBocTi JIeKTHHIB

Sk BiIOMO, JIGKTHHHM € TPYMOI PEYOBHH OINKOBOI mMpupoAu (OUTKH 1 TIIIKOMPOTEiHN)

HEIMYHHOTO TIOXOJDKCHHS, SIKI MaTh BIACTHBOCTI 3BOPOTHBO 1 BHOIPKOBO (CEIEKTHBHO)
3B’sI3yBaTH BYTJIEBOJAM 1 BYIJIEBOJHI JeTepMiHAHTU OiomomiMmepiB 0e3 3MiH iX KOBaJ€HTHOI
CTpYKTypu. BoHM € pedyoBMHaAMH NMEPBUHHOIO CUHTE3Yy 1 NPUCYTHI y BCIX LApCTBax, TUMAX 1
KJacax >kuBuX oprasizmiB [17 —20]. JlektuHu 31aTHI BUCOKOCTIEM(DIYHO 3B’S3YBAaTH 3aJIUIIKH
BYTJICBO/IIB HA TIOBEPXHI KJIITHH Ta OEpyTh Y4acTh Y KIITHHHOMY po3IMi3HaBaHHI. Hampukmian,
JIesiKi TTATOT€HHI MIKPOOPTraHi3MH BHKOPHCTOBYIOTh JIGKTHMHU JUIS TPHUKPIIUICHHS 10 KIITHH
YPaKEHOT'O OpTaHi3My.
2.1. BracTuBoCTi JIeKTHHIB POCJINH, MiKpOOpPraHi3miB, BipyciB Ta rpu6is. Briepie iekTunu
OyJ BHIUIEHI 3 HaciHHSA pocsinH. He3anexxHo Bi MOXOKEHHS, JCKTUHU HE € aHTUTUIaMHU, HE
MoaudiKyIOTh Oi10XiMiuHO 3B’si3aHi 3 HuUMH ByrineBogu [18]. Ili kputepii A03BOJISIOTH
BUKJIFOYUTH 3 TPYNH JICKTHHIB TaHIHHU, AEAKI JMiAW, crerudidyHi 10 BYIJIEBOJIB aHTHUTINIA,
rmko3uiaTpancdepasu, TIAIKO3UAA3W Ta 1HII (EepPMEHTH, MO0 3B’SA3YIOThCS 3 BYIJIEBOAAMH 1
MOAUMIKYIOTh 1X.

Bigomo, mo TBapwHHI JIGKTUHU HalYacTilie 3alydeHi 10 KJIITHHHUX B3a€EMOJIN, TOI1
SK POCIMHHI OepyTh ydacTh y 3axXHUCTI POCIMHH BiJ MATOTEHIB Ta JESKUX MOTCHLIHHHUX 3arpo3
[20]. BcranoBieHO HasABHICTHh AHTUTPHOKOBUX, AaHTUBIPYCHUX, AaHTHOAKTEpialbHUX Ta
IHCeKTHLIUHUX BJIACTMBOCTI POCIMHHUX JIGKTHHIB, 110 MOXE €()EKTHBHO BHUKOPHUCTOBYBATHCA
JUTsE O0OpOTHOM 3 TATOTEHHUMH MIKPOOpraHi3MaMH Ta IIKiIJTMBUMHU Komaxamu [21].

JlekTUHU BiJPI3HSAIOTHCA BiJ IHIIMX TPYI OLIKIB, IO PO3MI3HAIOTH BYTJIEBOAM, TOOTO
cnennivHUX 0 BYTJICBOIIB aHTHUTLN 1 (hepMeHTIB. JIEKTHHH CTPYKTYypHO Pi3HOMAHITHI, Y TOU
yac SK aHTUTLIA CXOXI 3a CTpyKTyporo. JIekTuHM, fK 1 (EepMEeHTH, MalThb BHCOKY
cnenuivHIiCTh, aje, Ha BiAMIHY BiJ ()EpMEHTIB, JICKTUHU HE MAIOTh KaTaJiITUUYHOI aKTUBHOCTI 1
XIMIYHO HE MEepPETBOPIOIOTH Jirann [18].

B3aemonis 7NeKTHHIB 13 caxapuIaMH OIOCEPEIKOBYEThCS TOJOBHUM YHHOM Yepe3
YTBOPEHHS BOJHEBUX 3B’S3KIB 3 T1IPOKCHIBHUMHU Tpymamu ItyKpiB. [Ipore iHINI MexaHi3MH
MOXYTh OyTH 3airydeHi Takoxk. ['impodoOHi 1 BaH mep BaanbcoBi B3aeMOil 94acTo CIPUSIOTH
3B’s13yBaHHIO [33]. HasBHICTH IBOBaJCHTHUX KAaTiOHIB, 3BUYAIHO Ca’" um Mn2+, MOTPIOHO ISt
3B’A3yBaHHS CaxapwiB JESIKUMH TPYNaMH POCIMHHHX (3 poauHu 0000BHX), TBapuHHHX (C-
TUIMy) 1 OakTepiaibHUX JeKTHHIB. HemonaBHo npusepHyna yBary BaxkiusicTe CH-m B3aemogiii
MK apOMaTUYHUMU aMiHOKHCIOTaMHU 1 HEMOJSPHOIO YaCTUHOIO MOJIEKYJT ByTlIeBoAiB [34 — 36].

Knacudikarist 1eKTHHIB 3AIMCHIOETHCS 32 PI3HUMHU KPUTEPIIMHU. 32 TPUHIMIIOM iXHBOT
cnenugiqHOCT], JEKTUHU MOXKHA PO3IUIMTH Ha 5 Tpym 3TiIHO 0 BUOIPKOBOTO 3B’S3yBaHHS
MoHOcaxapuay: D-manHO3u, L-¢pykos3m, D-ramakrosw/N-anerwn-D-ramakrozaminy, N-
aleTWIHeHpaMiHOBOi kucaoTH, N-anetui-D-rimoko3aminy [33]. Cepen pi3HOMaHITTA caxapuiis,
10 iICHYIOTh y MPHUPO/I, Ili T’ITh MOHOCAXapHUIiB € TUTIOBUMH KOMIIOHCHTAMH TJIIKO3UIHLOBAHOT
MOBEPXHI eyKapioTUYHUX KIITUH. [IpoTe Taka kimacudikaiis He BpaxoBye (akTy, 10 JIEKTUHU
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4acTO BIJJIAIOTh TIEpeBary osirocaxapujaaM. B3aeMomis JISKTHH-MOHOCaxXapHj Ma€ 3BHYAIHO
cmabky adiHHICTh (CHOPIAHEHICTH), 3 KOHCTAHTaMH JHUCOILiallii B MUIIMOJSIPHOMY Jiara3oHi.
[Ipote adinHicTh 010 ONirocaxapuaiB Moxe 0ytu B 1000 pa3iB Buiorw. biibIie Toro, 1eKTHHA
3 OJHI€T TpynH 3a cHenu(iuHICTIO MO MOHOCAXapuay MOXKYTh IOMITHO BiIpi3HATHCA 32 iX
a(iIHHICTIO JI0 OJIrOCcaxapHIiB.

3a CTpYKTypHUMH BJIIACTUBOCTSIMH, JICKTUHH MOXHA PO3AUTUTH HAa TP Kiacu: 1) mpocrTi;
2) wmo3zaiuHi (a00 MyJIbTHIOMEHH1); 3) MaKpOMOJICKYJApHI KoMIUIeKcH. IIpocTi nexTuHu
CKJIaJAIOThCsl 3 Mayoi KibKocTi cyOonuuumb. Jlo bOro Kiacy HajexaThb Maiike BCi BigoMi
POCJMHHI JIEKTHHHU, a TaKOX Ipyla TBAPUHHUX JIEKTUHIB — TaJIeKTUHU. Mo3aiuHl JEKTHUHU €
PI3HOMaHITHUMH 32 MOJEKYJSPHOIO Macol 1 CKJIAJAloThCsA 3 JEKUTbKOX BHUIIB JOMEHIB, aye
JUILE OJMH 3 HUX MICTUTh AUISHKY, 11O 3B’s3ye mykKop. Jlo 1i€l rpynu HajuexaTh BIPYCHI
IeMaryIlOTUHIHK, a TakoXX TBapuHHI JektuHu C-, P- Tta I-tumy. JlektuHu 3 rpynu
MaKpOMOJIEKYJISIPHUX KOMIUIEKCIB € XapaKTePHUMHU JUTsl OaKTepii, 16 BOHM YTBOPIOIOTH OCOOJINBI
CTPYKTypH — PpiMOpii um mimi.

JlekTHHU, HasBHI B MATOTEHHHX MIKpOOpPTraHi3Max, 4acTO BBAXKAIOTHCSA (pakTopamu ix
XBOpoOOTBOpHOCTI. BOHM crhpusitoTh aaresii Oaktepiii 1O TKaHMH OpraHi3My-XassiHa, L0 €
onHi€r0 3 mepexyMoB moyaTky iH(ekmii [37]. JlektuHu, mo OepyTh ydacTh Yy NPHUKPIMJICHHI
MIKpOOPTaHi3MIiB J0 TKAaHWHU Xa3siHa, MOXYTb 3HAXOJWUTHCS HA TOBEpPXHI OaKTepiaTbHHUX
KJITHH y BUIIA piMOpiid abo mineit. Tumosa ¢iMOpist CKIIagaeThCs 3 BEMKOI CyOOUHMIII, 110
YTBOPIOE cTE€0JIO0 (CTPHIKEHB), 1 MaJIOl CyOOUHMUIIL, 0 BiAMOBiIa€ 32 aKTUBHICTH 3B’ SI3yBaHHS 1
CHeU(IIHICTD 0 IIyKPiB.

JlexTuHU OaKTEpiil MOKYTh PO3MIIIyBaTHCS O€3MOCEPEHbO Ha MOBEPXHI OaKTepiaTbHUX
kiituH. [lpuknagom € nextuau BabA 1 SabA 3 Helicobacter pylori. 1]s GakTepiss BUKIUKae
BUpa3koBy xBopoOy [38 —40]. Jlektunu PA-IL 1 PA-IIL 3 Pseudomonas aeruginosa [41] €
NaTOTEHHUMH JJis  JIOJUHH, acoliioBaHi 3 KicTo3HUM (iOpo3oM, BIAMOBIAAIOTH 3a
NPUKpPITUIEHHS OaKTepiil 10 TKAHWH JIETEHb 1 3aiTydeHi 10 yTBOpeHHs OiomutiBku [42, 43].

[Hma rpyma MikKpoOHUX JEKTHHIB — II€ TOKCHHH, IO CEKPETYIOThCS (BUILISIOTHCS B
cepenoBuiie). Lli TeKTHHM HE MArOTh KaTaTITUYHOI aKTUBHOCTI, ajieé BOHU YTBOPIOIOTH JOMEHH
Yl CyOOJUHMII B KOMIUIEKCI 3 (pepMeHTamMu, 3allydeHHMH A0 TaTOreHe3y, 1 CIYTyIoTh IJis
po3mi3HaBaHHs MimieHed. THIOBMM TpUKIAIOM TakuX OLKIB € MpeacTaBHUKK poauHu AB 5.
binku cknagaroTees 3 ofHiEl cyOOAMHMIN A, IO BIAMOBIZA€ 32 TOKCHYHHMA e(deKT, 1 m’ATu
cyOoaunuup B, o MaroTh akTuBHICTH JekTUHY. CyOonuuung B BiamoBigae 3a 3B’sI3yBaHHS 3
perenTopaMu Ha KIITHHHIM TOBEpXHIi 1 TPAHCTIOPTYBAaHHS TOKCUYHOI CYOOUHHIN A 10 KIITHHU
[44]. Tokcuam AB 5 0OyMOBIIOIOTH JACSIKI JIETaTbHI XBOPOOHM JIOJAMHH, TaKi SIK KOKJIFOII
(xanuTroKoBUN TOKCHH 3 Bordetella pertussis) [45], xonepa (xonepHuii TokcuH 3 Vibrio cholerae)
[46] 1 pscHa BoasHHUCTAa Jiapes (TepMOJAOUTLHUN TOKCHMH 3 EHTCPONATOTCHHHUX IIITaMiB
Escherichia coli) [47].

ByrneBogna crenudiuHiCTF MAaTOTeHHMX OiKiB, IO OOYMOBIIOIOTH anresiio,
Oe3mocepelHbO BIUIMBa€ Ha CHeUU(IYHICTE KOMIUIEKCY XassiiH-matoreH. Ilpuknamom e
TeMarJIIOTUHIHK BipycCiB rpumy. [eMarmoTHHIHM BCIX INITaMiB TPUIY pO3MI3HAIOTH ClaJOBY
KHUCTIOTY, alieé € BUCOKOCHEHU(IYHUMH 10 3B 53Ky MK ClaJOBOIO KHCIOTOI 1 TallakKTO30Io.
Hlramu Tpuy, OO0 Yypakae JIOAWHY, PO3Mi3HAIOTh 3B’s30K 02-6 (NeuSAca2—-6Gal), mo
eKcIpecyeTbcsl 'y Tpaxei moauHu. IlTammHuii 1 KOHAYMM IuTaMM Tpumy cHenudivyHo
po3mi3HaroTh 3B 530K 02-3 (NeuSAca2—-3Gal), mo HasBHUH y Tpaxei KOHEH 1 KHIIEYHUKY NTaxiB.
Hapemri, mraMu CBUHSYOrO TpUIly 3AaTHI pO3Mi3HABaTH OOWIBA 3B’S3KH, 1 B Tpaxei CBUHEU
eKCIpecyroThesi obuasa caxapumu [48, 49]. 'emarmioTHHIHM BipyciB TPHIly € OCHOBHHM
IMyHOT€HHHM aHTHTE€HOM, 1 3MIiHM I[bOTO AHTHIEHY CIpPUSIOTH CHalaxaM BIpyCHHMX emileMii
[48].

PocnunHi nekTHMHEM — n00Ope BHBUYEHA IpyMna, L0 CKIAJA€ThCS 3 JEKUIBKOX COTEHb
JICKTUHIB. POCTMHHI JIEKTUHU 3BUYAtHO MICTATHCS B HACIHHI, aJic BOHU OYyJIM BUAUICHI TaKOX 3
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IHIMUX YaCTHH POCIWHU, TAaKUX SK JIUCTSA, KopeHl, ppyktu i1 crtebna. IlikaBuM poOCIUHHUM
JICKTUHOM € pUIIMH 3 0001B KacTopoBUX pociuH (Ricinus communis). PUIIMH — OHA 3 BiIOMHUX
CMEPTENbHUX OTPYT. MoJleKysa CKJIQIAEThCs 3 JABOX JOMEHIB, 3B’S3aHUX IHUCYJb(iTHUM
micTkoM S-S. I'moOynsipHuii nomeH B, cnenudiunuil 10 ragakTo3| 1 JaKTO3U, OMOCEPEAKOBYE
MPUKPITJICHHST PUIIMHY 10 TOBEpXHI KMTHH. JloMeH A Mae IMTOTOKCHMYHY aKTHBHICTH, IO
o0yMoBiIeHa (epMEHTATUBHOIO iHaKTUBalieo pubonykieinoBoi kuciaotu (PHK), sxa OGepe
y4acTh y CHHTE31 OUIKy. 3a JCSIKUMH OI[IHKaMH, OJHI€] MOJICKYJIH PHIMHY JOCTAaTHHO, 1100
youTn kiituny [33].

OyHKIIIT pOCTMHHNX JIEKTUHIB IHTEHCUBHO BUBYAIOTHCSA, aJI€ 1II€ HE IOCTATHHO 3PO3YMIII.
3 TOYKHM 30py 3arajJbHOi Teopii, POCIMHHI JIEKTUHU [iI0Th SK (AKTOPH 3aXHCTy MPOTH
¢iTonaroreniB (Too6To rpubiB, KoMax uym O6e3xpedeTrux [50, 51]. 3a iHIMMH TAHUMU, JEKTHHU
CIPUSIOTH CUMO103y Mik 0000BMMH pOCTUHAMH 1 a30THIKCYIOUUMHU OaKTepisMH (MIEPEBAKHO 3
rpymu pu3o0iit) [51]. HemomaBuo Oymno BcTaHoBieHO, 1o cnemudivHicTh pu3o0ii-pocnuHa
OTIOCEPEIKOBYEThCSI B3a€MOJII€I0 MK JIMOXITUHOBUMH ofirocaxapuaamu (Nod-hakTopamu)
pu3006iit 1 perenTop-kiHazow LysM 0060Boi pocimuam [52]. TuM He MeEHII, €KCIIEPUMEHTH
MoKa3aju, 0 JEKTUHH, 3alTy4eHi 10 cuMO0103y, TOJETIIYIOTh MPUKPIMIIEHHsT OaKkTepii, ckopile
H)K CKEpOBYIOTh cuM0io3 [51].

VY 606ax 4epBOHOI KBacOJIi BUSBICHO HAsBHICTh 130J€KTHHIB. [30J1I€KTHHM BiIPI3HAIOTHCS
OJIMH BiJl OJTHOTO 32 KiJIBKICTIO epuTpounT-akTuBHUX (E) 1 mimMpormr-aktuBHuX (L) cyboanHuUIb.
Hocmimkenns [53] mokazaim HasgBHICTB I’ ATH Takux i3o1ektuHiB: L4, L3E1, L2E2, L1E3 i E4.

Hocmigu 3 XiMIYHOTO MOIUGIKyBaHHS TO3BOJWIM BCTAaHOBUTH pOJIb KOHKPETHHX
aMIHOKHUCIJIOT y TeMariJlOTUHYIOYii aKTUBHOCTI JIEKTUHY 015101 kBacodi [54]. byio BcTaHoBIeHO,
IO JIi3WH, TUPO3UH 1 TPUNTO(GAH € BAKIMBUMHU ISl TEMAarlFOTUHYIOUOI aKTUBHOCTI JESKUX
7AekTuHiB 0000BHX. CrnenudiuHi aMiHOKHUCIOTH MOXYTbh OyTH 3ailydeHi 110 Oe3noceperHboi
B3a€MOJii 3 IyKpaMH Y BiJirpaBaTd pojib Yy MIATPUMII KOH(OpMAIii IyKOp-3B’SI3yIH0UOTO
HEHTPY, 1 TAKUM YMHOM CIPHUSATH TeMariIOTUHYIOUiN aKTUBHOCTI JeKTHHIB. [IpocTi mykpwu, Taki
sk D-riroko3a, D-ramakroza, D-dpykrosza, D-makros3a, pubo3a, D-apabinosa, L-mamerosza, D-
caxapo3a 1 N-alleTUITTIOKO3aMiH, HE3/aTHI 1HriOyBaTH TeMariloTHHYIOYY aKTHUBHICTH 01101
KBACOJIL.

JlexTuH 615101 KBacosi JOCTaTHBO TEPMOCTAOUIBHUH, OCKUIBKH HOTO reMariioTHHYIouYa
aKTUBHICTD 3HIXKYeThes ymme npu 50°C (puc. 1, A). LlikaBo, mo BiH 4YacTKOBO 30epirae
aKTUBHICTh HaBiTh micng HarpiBanHa npu 60°C mpotsrom 30 XxB. 3anexHIiCTh CTaOLIBHOCTI
JeKTHHY Oiyoi kBacoi Big pH moka3ana Ha puc. 1, B. Ha BiqmiHy Bix 1bOT0 JIEKTHUHY, JEKTHH 3
00018 Parkia javanica ctabinmeuuii ipu pH 7-10 [54].

120 120
100 104
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&0
40

stability %
o
=]
Stability 100%

0 20 40 60 80 0 5 10 15
temperature C BH

(A) (B)

Puc. 1. Buus Temmniepatypu (A) 1 pH (B) Ha remarmoTHHy04y aKTHBHICTB JIEKTUHY O1J101
kBacomi Phaseolus vulgaris [54]

'emMarmioTHHYIOYa aKTUBHICTH JIGKTUHY O00IB KBacoJli 3BHYAWHOI BUSBISIA CUIIBHY
. . . 24 . 24 . . . .
3anexHicTh Big BMmicty Mn” 1 Ca”. TemmeparypHy i pH-cTaOinbHICTH JIEKTHHY KBacoui
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JIOCTiKyBanu  MeTroaamu  iH(padepBoHOi crmekTtpockomii 3  Dyp’e-mepeTBOpeHHsSIM 1
dyopecueHTHOI crieKTpockormii. BigHOCHO Xopomra cTabilbHICTh —cHocTepirajgacs mpu
temnepatypi He Bumie 70 °C 1 B nmianmazoni pH Bix 2.0 mo 10.0. IntakTHHi (HeoOpoOiaeHuUIA)
JICKTUH BIJHOCHO CTa01MbHUI IIOJ0 BIUTUBY MENCHUHY 1 TPUIICHHY, ajle TeIuoBa oOpoOka Moxe
3HAYHOIO MIPOIO 3HMKYBATU CTAOLIBbHICTh 10 TPaBHUX (DEPMEHTIB in Vitro. Biibllie TOro, JIEeKTHH
BUSBIISAB iHTIOyIOuMii edexkr Ha Oakrtepii (Staphylococcus aureus, Escherichia coli, Bacillus
subtilis), a Takox nesikuil inriOyrounit edext Ha pict Phytophthora infestans 3a 617bII BUCOKUX
KOHIIEHTpaIlii [55].

ABTopH [56] mpoBoAMIM BUAUICHHS TOMOIAMMEPHOIO JIEKTHHY 3 AHTUTPHOKOBUMH Ta
AQHTHUBIPYCHUMH BIIACTUBOCTSIMHU 3 0001B uepBOHOI KBacoii Phaseolus vulgaris.

Y pobGoti [57] mocmimkyBalu BIUTMB KOMEPLIMHUX TNpenapaTiB JIEKTUHIB KBacoOIi
3BUUaitHO1 Phaseolus vulgaris (diToreMarmoTHHIHY Ta Horo i3oopM — JEHKOATIIOTHHIHY Ta
€pUTPOATNTIOTHHIHY) Ha amnonTo3 y KyJbTypl KIITHH CCaBIiB, a TaKOX IXHIM J0303a1eKHUMA
BIUIMB Ha mpodidepanito. [Ipu HHU3BKMX KOHIEHTpALIAX CIOCTEpiraii TMepeBaXHO abo
MITOTCHHY aKTHBHICTh JIEKTHHIB, a00 BIJCYTHICTb IHIYKIii amomTo3ly, OKpiM  mii
JEHKOArIIOTUHIHY, Y KyJIbTypl KITHH paky roprani Hep-2. IlikaBo Takoxk, IO BIJCOTOK
AMONTUYHHUX KJIITHH OJpa3y Mmicisi 00poOku OiTkaMH y KOHIEHTpallii 1 MKr/mi1 OyB 1HOI1 BUIIIHH,
HDK depe3 12 rox micis oOpoOku. OCKUTBKK OUbIIa YacTHHA KIITHH y IbOMY BHITaJIKY
nepeOyBajia B amonTo3i, Takui epeKT MOKHA MOSCHUTH THUM, 110 NE€BHA YacTHMHA IMX KJIITHH
aKTHBHO pemapyeTbest Ta mpoiidepye. lle Bkazye Ha cCKiIagHi MOJICKYJISIPHO-010J10TIUHI
MEXaHI3MH JIii JIGKTHHIB Ta OTPeOy€ MOAAIBIINUX JOCIIHKCHb.

VY 371aKoBUX TMOIIMPEHUMH € JIEKTHHHU, L0 3B’A3yI0Th N-aneTuia-D-rimroko3amid i
XITHHOBI OJIirOcaxapuiy, BOHU MOXYTh OyTu abo unctuMu Oinkamu (Buau poay Iriticum L.,
Secale cereale L., Oryza sativa L.), abo riikompoTeinamu, Ae BMICT ByrieBoAiB 10 30-50%
(Sorghum bicolor (L.) Moench, Elytrigia repens (L.), Stipa capillata L.). JIeKTUHU NIIEHULI
xiTuHOCTIeUGiYH1 (aKTUBHUI IIEHTp HANOUIBII KOMIUIEMEHTAapHHUM 10 XIiTOTPiO3U), MOXKYTh
BMIII[yBaTH Y CBOiM CTPYKTYpi B IBOX JO CEMHU TaHAEMHO PO3MIIIEHUX IeBEIHOBUX JOMEHIB
(LMCTETHOBI 3aMUIIKM 3’€HaHI MK co0ow aucynbQigHUMU MicTKamu). Taka cTpykrypa
O00yMOBIIIOE MIMPOKUN CHEKTp (YHKLIA EHJOTCHHUX 1 EK30T€HHHUX JIEKTUHIB, MEXaHI3MH
AKTUBHOCTI SIKHX CHOTOIHI € aKTyaJIbHOIO TEeMOI TUCKYCilil. JIEKTWHU MIIeHUIl, HAPUKIAI,
OepyTh yyacTb y MUKKIITHHHOMY pO3Ii3HAaBaHHI Ta CTBOPEHHI KOHTAKTy MIX KIITHHHOIO
CTIHKOIO 1 LIUTOCKEJIETOM, Y TIpollecax JAUICHHS, pO3TAry, NU(EpeHIIIOBaHHS KIITHUH 1
HiATPAMAaHHS TOMEOCTa3y; BHKOHYIOTb MITOTE€HHY 1 TpaHC(hOpMAIliifHy Jif0; MiITPUMYIOTH
CTOKIii y HaCiHHI, IHAYKYIOTh HOTO (pOpMyBaHHS Ta JO3piBaHHSI, 3aJy4YeHi y TPAHCIOPT, OOMiH,
aKyMyJISIII0 BYIJICBOIIB Ta OUIKIB y pOCIWHI; OOYMOBIIOIOTH 3aXHCT BiJI XITHHOBMICHHX
NATOTEHIB; 3MIIHCHIOIOTh AaKTHBAIII0 3aXMCHUX CHUCTeM Ta (OpPMyBaHHS BIANOBiAI  Ha
HECTIPUATIURBY Jit0 adioTnaHUX (hakTopiB cepemoBuma [30].

VY NOpiBHSAHHI 3 NPOCTUMHU BYIJEBOJAMM, POCIMHHI JIEKTUHM MAarOTh 3HAYHO BUILY
aiHHICTH 0 OJIirocaxapuiB, SKI HEXapakTepHi abo IiIKoM BiaAcyTHI y pociuH [58]. Lle
CBITYUTH MPO T€, IO JICKTUHU MOXYTh BiAIrpaBaTu MEBHY POJIb Y 3aXHUCTI pocauH. Hampukian,
XITHHO3B S3y104i JICKTUHU POCIIHH PO3II3HAIOTH BYTJICBOJI, IO € TUTIOBUM €JIEMEHTOM KJIITHHHOL
CTIHKM TpuWOIB 1 30BHINIHBOTO CKeneTy Oe3xpeberHux. Tak camo cianocmenudidHi JEKTHHU
BUAIB Oy3UHU YOpHOI Sambucus nigra L. 1 Maakii amypcbkoi Maackia amurensis 3B’ 3y10ThCs 3
HabaraTo BUIOIO a(iHHICTIO 3 BYIVIEBOJOM, SIKMW BIJCYTHIH y POCIHH, aje € TOJOBHUM
KOMITOHEHTOM BYTJICBOJHOI YaCTUHU TBAPUHHUX TJIIKONPOTEINIB.

JlexTunu rpubiB YaCTO MAIOTh PiIKICHY BYTJIEBOJIHY crieln(iuyHICTh a00 BIaCTUBOCTI, K1
HE 3yCTpI4aloThCS y POCIMH. 3 OTpYMHUX I'pubiB Amanita virosa Secr. Ta Mycena pura /Fr./

296



Kumm Oynu oTpuMaHi JIGKTHHHU 3 TEMOJITHYHUMHU BIACTUBOCTAMHM, SKi KpPIM TOTO BHUSBISIN
CHJIBHY aHTUMIKpPOOHY [0 MPOTH psALy MiKpoopraHizMiB. OfHaK oJepyBaTH NOJIOHI JIEKTUHH
HEOOX1/THO 13 CBIKMX MOJIOAMX TpUOiIB 0e3 iX BUCYIIyBaHHS 1 TPUBAIOro 30€piraHHs, y 3B 3Ky 3
HIBUJKUM MPOTEOTI30M rpuOHOro Marepiany [58].

2.2. BaacTuBOCTi JIeKTHHIB TBapuH i JIOAMHU. TBapuHHI JICKTUHHW, 1 JIGKTHHH JIIOJIUHU
BKJIIIOYHO, — L€ IIMpOKa rpymna OUIKIB 3 pPI3HOMAHITHUMHU (QYHKLISIMH B oOprasizmi. BoHm
PO3IIISAIOTECS HA JCKUIbKA MIATPYM, KOXKHA 3 SIKUX XapaKTePU3YEThCS OCOOJMBUM BYTJIEBOI-
3B’A3YIOYMM JIOMEHOM 3 BHUCOKOKOHCEPBATHBHHMH  aMIHOKHCIOTaMH, IO 3aJTy4aroTbCs [0
3B’ SI3yBaHHS.

lanexTrHM — pOJMHA PO3YMHHUX JICKTHHIB, CEIM(IUYHUX 10 B-TalaKTO3UIIB, TAKUX SK
nakto3a abo N-amerwiiakrozamid [33]. TpeTuHHA CTPYKTypa TajeKTHHIB MOXKE MPEACTABIISATH
pyJneTonoaiOHy CKIaAKy, THUTIOBY JUIsl JIEKTHHIB 000OBHIX, 3a BiJICYTHOCTI Oy/Ib-sIKOi 3HAYHOT
MOMIOHOCTI TOCHIIOBHOCTEH MIDK JBOMa pOJAMHAMHU JIGKTHHIB. [aleKTHMHH 3HaXOIATHCA
BCEpEMHI IUTOIUIA3MU 1 B SApi, 1HOMAI Ha KITHHHIA TOBepXHi. EKcmpecis rajlieKTHHIB
PEryIIOEThCS, BOHH BBAXKAIOTHCS BXKJIMBUMU ISl HOPMAJIbHOTO PO3BUTKY TKAaHUHH. ['ajleKTHHU
TaKoXK OEpyTh y4acTh y OUTKOBOMY 0OMiHI [59], 3amanenHi [60], myxauHHOMY MeTacTtasi [61] i
aronTo3i [62].

Jlektuan C-Tuny — HaWOUIBII pO3MOBCIO/DKEHI TBAapUHHI JIGKTMHH 3 IIMPOKUM
mianaszoHoM Gionoriunux (yHkiiit. Born motpeGyiots HasBHOCTI iomiB Ca®’ /st 3B’A3yBaHHSL.
[le Mo3aiuHi MOJIEKYJH, B SKMX BYTJEBOJ-3B’A3YIOUUH JOMEH MPUEAHAHUN J0 Pi3HOI KIIBKOCTI
OinkoBux nomeHiB. JlektnHu C-THIy pO3AUIAIOTBCS HAa MIICTHAMIATH TPYH HAa OCHOBI IXHBOI
CTPYKTYpHu 1 ¢inoreneTnuHoi cropigHeHocti [63]. JIBi Hai0inbll BHUBYEHI POAMHU — IIE
CeNICKTUHH 1 KOJUIEKTHHU. CenekTuHH OepyTh Yy4acThb Y CEJIEKTUBHOMY KOHTAaKTI MiX
JCHKOIMTAMH 1 €HIOTeNiaThbHIMH KIITHHAMH IIISIXOM po3mi3HaBaHHs aHTureny Jlproica X [18],
II0 MICTUTh 3aNUIIOK ciamoBoi  (N-aleTHIHEHpaMiHOBOI) KHCJIOTH, TaKUM YHHOM
OTIOCEPEIKOBYIOUM Mirpamito JerkouuTiB 10 iHdekuiiHoro Boruuma [33]. Komnexktunu — ue
PO3UMHHI JIGKTHHH, 110 3HAXOAATHCS B CHPOBATIII KPOBI CCABINB i MTaxiB. BaxxiuBUM dieHOM
rpynu KoJjuleKTMHIB € MBL — MaHHO030-3B’SI3yl0uMi JIEKTMH, IO 3/JaTHUN AaKTHUBYBaTH
KOMIUIEMEHTAPHUHN KacKa/l — BAJIMBUH MEXaHi3M BPOJDKEHOT IMyHHOI cucteMu [64, 65].

[TeHTpakCMHE — EBOJIIOIIIHO BHCOKOKOHCEPBATUBHI OUIKH, IO XapaKTePU3YIOTHCS
MYJBTHMEPHOIO (3BUYAHO NEHTaMEpHOI0) CcTpykTyporo. Kiacmuammu npukinagamu € C-
peaktuBHui OuT0K (CRP) 1 cupoBaTkoBuii aminoinamii komroHeHT P (SAP). Lle 6inku roctpoi
¢da3u, mo MpPOaYyKYIOThCS B IEUIHIN JIIOAWHH Yy BIAMOBIIb> HA CUTHAJIW 3allaJieHHS, HAWHOUIbII
Bijlomuii iHTepneikin 6 (IL-6) [66].

Busineni takox i30¢opMu JICKTUHY (HAMpUKIAA, Y TpaB’SHOTO OKYHS, Y CKJIaJi 1KpH),
K1 pearyrTh 3 I1eJ100103010 Ta 3 IEI0JI03010 3 BHUCOKOIO adiHHICTIO. JIeKTMHU ikpu pub 3a
(G13UKO-XIMIYHUMHU BJIACTUBOCTSIMUA HE BIIPI3HSIOTHCS BiJ] OUIBIIOCTI BIOMHUX JIEKTHHIB. SIK
IPaBUIIO, BOHH JOCTATHLO CTikKi 10 3MiH pH (4 — 10) i HarpiBauus g0 +60 °C, a iHoxi i Buiie
[58].

3. 3acTocyBaHHS JIEKTHHIB

JlexTMHM MalOTh YHIKaJbHI BJIACTUBOCTI, SIK1 JO3BOJISSIOTH BBAXKATH 1X TMEPCIICKTUBHUMH
JUIsT BUKOPHUCTAaHHS y OlomenaunuHi Ta Qapmakonorii. OgHak 3acTOCyBaTH JIEKTHHH Yy
TPaAUIIIHHUX JIIKApChKUX (popMax 37e01IBIIOTO HEMOXKIIMBO. Y HACTOSX, BiBapax, HACTOSHKAX
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3 POCIUH, SIKI HaWYacTille BUKOPUCTOBYIOTHCS SIK JTIKApChki (JOpMU, JIGKTUHU HE 30epiraroThes
[58].

HaituacTile JeKTHHH 3aCTOCOBYBAJIUCS JIMILIE Y Pl By3bKOCHELIaTI30BaHUX MEAUYHUX
ray3ei, TaKuX sIK TiCTOJIOTis (BUSBJICHHS BYTJIEBOAHHUX CTPYKTYp Ha MOBEPXHI KIITHH 1 TKAHUH)
[67], miarHOCTHKA iMyHOAE(IIMTHUX CTaHIB 1 BHSIBICHHS XPOMOCOMHHX TMOpYyHIeHb [68],
TPAHCIUIAHTOJOTIS (PO3AUICHHA KIITUH KpoBi Ta JMIM(OIAHMX KIITHH, BIIMIHHHX 3a
AQHTUTCHHUMH BIIACTUBOCTAMHM) [69]. 3HAYHOIO € NEepCHeKTHBa 3aCTOCYBaHHS JIEKTHHIB Y
OUWIICHHI KpoBi Big BipyciB [70], maronoriyHo 3MiHEHUX THiKompoTeiHiB [71], y
[iJIeCTIPSIMOBAHIN JOCTABIl JIKiB 10 HOPMAJIBHHUX a00 MATOJOTIYHO 3MIHEHHMX KIITHH 1 TKAaHUH
opranizmy abo 70 iHpeKIiitHux areHTis [72].

Y Meromumi JOCHIKEHHS XPOMOCOMHHX TIIOPYIIEHb 1 PO3PHBIB TPH XPOHIYHIH
MienoinHii neikemii [68] BUKOPHUCTOBYBAIM 3HATHICTH JEKTHHY (¢itoremarmotruHiHy PHA)
CTHMYJIIOBATH JTIM(OIUTH KPOBi 10 POCTy 1 MOAUTY B KyJIbTypi KmiTHH. Y pobori [70] nexTun
BUKOPUCTOBYBAJIM Ui adiHHOTO 3axBaTy B MeTOHi IJiazmMadepe3y (BHCOKOCEICKTHBHA
eKCTpaKopriopaibHa (iUIBTPyBAIBHA TEparlisl, aHAIOTIYHA TeMOJIiaTi3y) VIS OYHUIIECHHS KPOBI BiJl
Bipycy renatuty C.

3aBasKM BUHATKOBIM 3IaTHOCTI 0 PO3Mi3HABaHHS TJIIKaHIB, JICKTUHU 3aCTOCOBYIOTHCS B

aHAJTITUYHIN XiMil, 6i0TexHOoJIOTT 1 XiMil moBepxHi [ 18].
3.1. JlocaimkeHHs 3MiHU IJIIKO-KOAIB ISl MOIIYKY OiomapkepiB paky. Uepe3 Haa3BU4aiiHO
BHUCOKY CTCIU(IYHICTh 10 CaxapHuaiB, JEKTUHH € JOCKOHAIUM 1HCTPYMEHTOM JJIs iHTepIpeTaltii
rmiko-koay. Indopmarttis mpo Tim opraHizmy, KIITHHHY JIHIIO 1 BHYTPIITHBOKIITUHHI MPOIIECH B
IHAMBIAYadbHIM KIITHHI BimoOpakaeTbCs B CTPYKTYpl OJIrocaxapuiiB, MpPEICTaBICHUX Ha
noBepxHi koxkHOi kiiTuHU [73]. Komyroua 3maTHiCTh caxapuaiB 0OyMOBJIEHa Pi3HOMAHITTAM
IYKpiB 1 IX KOMOIHAII€I0: KUIBKICTh 1 THII MOHOCAaXapuIiB, CTPYKTypa JIaHIIora (3BUYaiiHO Tpu
YK YOTUPHU T1IPOKCUIIbHI TPYNIH MOHOCAXapuay JAOCTYIHI [l KOBAJIEHTHOIO 3B 53KY), aHOMEpHA
no3utlis (o yu B anomepu) i po3mip kbl (Ppypanosa uu mipanosa). [loTeHiiiine KOBaJIeHTHE
Mo uGiKyBaHHS (HANpUKIIal, METUIIOBAHHS, Cylib(haTyBaHHs, (ochHOpHITIOBaHHSA) 1 MOXKIIMBICTD
YTBOPEHHSI PO3TATYKCHUX JIAHIIOTIB IMIJABHILY€E PI3HOMAHITTS C(HOPMOBAHUX MOJEKYJ IIIe
Oinprre. Y pesynbrati, 3,55 x 104 yHiKanbHUX TeTpacaxapuaiB MOXYTb OyTH YTBOpEHi 3
YOTUPHOX PI3HUX MOHOCAXapuaiB, TOJI SK JHIIE 24 OKpEeMHUX TETPAHYKJICOTHIIB MOXYTh OyTH
c(hopMOBaHi 3 YOTUPHOX OCHOB.

3aBnsSKA BKpail BUCOKIM CIENU(IYHOCTI JO0 CaxapuaiB, JIKTUHH 3aCTOCOBYIOTHCS B
SKOCTI 3aco0iB JeTeKlii MpH MiarHOCTHINI paky. Bimomo, mo 3MiHH TITIKO3HIIOBAHHS
BiZIOYBAaIOTHCSI B MPOIECI PO3BUTKY OHKOJIOTIYHOTO 3aXBOPIOBAaHHS, 1 aOEpaHTHO €KCIPECOBaHi
OUTKM BHKOPHCTOBYIOTHCS SIK OlomMapKepu IyXJHHHOTO mpouecy [18, 74, 75]. Hampuknan,
BUKOPHUCTOBYIOUH JIeKTHH-(piToremarmoturid (PHA) 3 Phaseolus vulgaris (kBacoii 3BUYaiiHOT),
Oyno ycmimHo ineHTru(ikoBaHO 26 HOBUX OioMapKepiB paKky TOBCTOI KHIIKHU 31 CHIENU(DIYHICTIO
100 % 1 ayTauBicTiO OUTBII HiX S50 % [76].

[TepconanmizoBaHa MeAWIIMHA CTajla 3araJbHONPUUHATOI0 TEHICHIIIEI0O B MEIUITMHI
3apaau  e(hEeKTUBHOTO Ta OE3MEYHOTO JIIKYBaHHS PI3HUX 3aXBOPIOBaHb. BOHA OXOIUTIOE KOXKHE
MEIUKaMEHTO3HE JIIKYBaHHS 3 ypaxXyBaHHSM PI3HHUX BJIACTHBOCTEH Jrojiei. PakoBo-acoriiiioBane
TTIKO3UJTIOBAHHS B1I0Opakae pakoBl CTAHW TOYHIIIE, 1 11 "COJIOAKA CTOPOHA paKy" MOKIWKaHA
CTUMYJIIOBATH PO3BUTOK MEPENOBOi AIarHOCTUYHOI CHUCTEMH in Vitro. 3MiHU TJTIKO-KOJiB 4acTo
HaJeXaTh 1O TOHKUX e(eKTiB, OTXKe, IX HENerko BIACTeXKUTH, a AUCKPUMIHAIII 3MiH
YCKJIQIHIOIOTh pi3HI (akTopu. CreunianbHi INIKaH-3B'A3YI04l 30HAM, 4aCTO JIEKTUHH, MOXYTb
OyTH CIIOJNy4eHI 3 ariiKO3WJIbOBAaHWMHU AHTUTLIAMH, 100 3a0e3MeuuTH KUTbKICHI Ta SIKICHI
BUMiptoBaHHs Tiaikodopm. baratodakropuuil anamis in vitro (IVDMIA) BBaxkaeThcst 31aTHUM
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HaJaBaTH BaKJIWBI JJIS TMAIliEHTa XapaKTEepHI Pe3ysbTaTH IIOJ0 MAiarHO3y 3aXBOPIOBAaHHA, a
KOMOIHATOpHE BUKOPHCTAHHS YUCICHHUX TIIKOMPOTEiAiB MOXKe OYTH XOPOILOIO YMOBOIO JIJIS
3a0e3mneueHHs MepCOHaNi30BaHO1 11arHOCTUKY [74].

Adinna xpomarorpadis 3 iMMOOLTI30BaHUM JEKTHHOM (pHUC. 2) — METOJ PO3AUICHHS
TJIIKOMPOTEiIiB HA OCHOBI BHUCOKOCTEUU(}IYHOI B3aEMOJIT MK JEKTHHOM, 3aKpIIJICHUM Ha
o0paHOMYy MaTpHKCi, 1 Horo JjirangamMu — ByTIJIeBOAaMHU. BioNOriyHi piAMHU XBOPHX Ha pak
NAIi€HTIB MOXYTh OyTH JOCIHIPKEHI Ha HAsABHICTh NOTEHIIMHUX OloMapKepiB paxy MIUIIXOM
OpOMyCKaHHs iX uepe3 XpomarorpadiuHy KOJIOHKY, HAllOBHEHY Te€JIE€BUM MAaTpPHUKCOM 3
KOH IOTOBaHUM JIeKTUHOM. He3B’s3aHi OUIKM BUAAISAIOTHCS MPOMHBAHHAM KOJIOHKH, IMOTIM
3MIMCHIOETHCS €II0AIlisl 3B’ S3aHUX TIIKOMPOTEiMiB. 3B’s3aHi 3 JEKTHHOM TIIIKOMPOTEiaN mai
1IeHTUIKYIOTBCS METOJaMH IMPOTEOMIYHOTO aHamidy. Ll Meromuka, OTMOBHEHa Mac-
CHEKTPOMETPUYHHM aHAJI30M, € KOPUCHUM IHCTPYMEHTOM Yy JOCIHIDKEHHSX, CIIPSIMOBAaHUX Ha
imeHTudiKail0 MOTEHIIHNX OioMapkepiB paky. 3 OTpPHMaHUX eJI0aTiB, 30aradyeHux Ha
TIIIKOIPOTEi I, UIIXOM MOPIBHSHHS 3pa3KiB 010JOTIYHUX PiAMH KOHTPOJIBHUX 0Ci0 31 3pa3skamu
NAIli€HTIB, XBOPUX Ha pak, MOXKHA JIETKO ieHTU(IKYBaTH TIIKONPOTEiaN 3 BIAXWICHHIMH 32
PIBHEM €KCHpecii Yu XapakTepoM TIiKo3uIoBaHHS. AdiHHa xpoMarorpadis 3 iMMOO1TI30BaHUM
JEKTUHOM € OJIHIEI0 3 METOAMK 30aravyeHHs TJIKOMpOTeiHAMHU, IO HAHOIBII IIHPOKO
3aCTOCOBYIOTHCSI B JIOCHIDKCHHSIX OioMapkepiB paky [74].

Sample loading
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Puc. 2. Cxema a¢inHoi xpomartorpadii 3 iMM0O1TI30BaHUM JIEKTUHOM [74]

3a IHIIOI METOAMKOIO, 3pa3Kd, IO MICTATh TJIIKOKOH IOTaTH, BHOCATb Yy JIYHKH
MIKPOTUTPYBAJIBHOIO IUIAHILIETa, MICJsA YOTr0o JOJAal0Th KOH IOTOBaHMN 3 (EpMEHTOM JIEKTHH
(puc. 3, A) [74]. DepMmeHT NEPETBOPIOE JOCIHITHUN PO3YMH Y KOIBOPOBUH MPOAYKT,
IHTEHCUBHICTH 3a0apBIEHHS SKOTO MOKHA BUMIPSATH CHEKTPO(HOTOMETPOM JUISI OIL[IHKU KITBKOCTI
[JIIKOKOH IoTraTiB. Y 3aJeXHOCTI BiJl CTPYKTypU TIJIIKaHiB, IO JOCITIJUKYIOTBCS, PETEIbHO
JOOMPAIOThCS CIIE(iuH] JIEKTUHH.
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VY ribpuaHomy nociipkeHHi (puc. 3, B), IyHKH miaHIIeTa MOKpUBAIOTh aHTUTLIOM JUIS
3aXOIICHHS CHeNU(IYHUX TITIKOMPOTETHIB, 0 aHANI3YIOThCS, MOTIM J10/Ial0Th KOH IOTOBaHUH 3
(depMeHTOM JEKTHH. 3a ajnbTepHaTUBHOIO MeToaukor (puc. 3, C) BUKOPUCTOBYIOTHCS [1Ba
pi3HMX JeKTWHH. [lepmmii JIeKTUH HaHECEHWH Ha IUIAHIOIET 1 BHUKOPUCTOBYETHCS SIK
3aXOIUTIOIOYMN peareHT, TOIl K APYTHi JIEKTUH BUKOPUCTOBYETHCS SIK pearceHT BUSBICHHS. Y
BCIX 3a3HAYEHHWX METOJaX IJIIKOMPOTEIHH 3BUYAMHO BHABISIOTHCS TMPHU  3aCTOCYBaHHI
KOH IOTOBAaHOTO 3 (EpPMEHTOM JIEKTUHY, SKHI TIEpeTBOproe crenudiuHuil cyocTpat y
KOJIbOPOBHI TPOJIYKT. MeToau Jerki B 3acCTOCyBaHHI, BHCOKOE(EKTHBHI 1 MHOTpeOYyIOTh
MiHIMaJIBHUX KUTBKOCTEH 3pa3KiB. AJie HEOJIIKOM IPSAMOro AociipkeHHs (puc. 3, A) € motpebda
B 3aCTOCYBaHHI 1HIIMX METOAMK JUI 11eHTH(]iKamii r1iKonpoTeiHiB — IPOTEOMIYHOTO aHANI3y UM
JETEKIiT 3 BUKOPUCTAHHSAM aHTUTLI [74, 78].
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Puc. 3. Pi3Hi migxoau 10 BHSIBJICHHS TJIIKOMPOTEIHIB MPH 3aCTOCYBaHHI KOH IOTOBAHOTO 3
dbepMeHTOM NIeKTURY [74]

3MiHEHE TJIIKO3WIIOBAaHHS B TIJIIKOMpPOTEIHAaX TMOB'I3aHE 3 KaHIIEPOIeHE30M, a JesKi
TJIIKAHOBI CTPYKTYpPH Ta TIIKONPOTeiHH € 100pe BiIOMHMH MapKepaMu MpOTpecyBaHHS
nyxiauad. s igeHTudikaiii mOTeHUIHHUX MIarHOCTUYHUX MapKepiB aBTopu [78] po3pobunu
HOBHH METOJ aHaNi3y 3MiH TJIIKO3WIIOBAaHHS TIJIIKONPOTETHIB 13 CHPOBATKU 3 BHKOPHCTAaHHIM
AQHTUTLI JUISl 3aXOIUICHHSI TITIKONIPOTETHY, 3B’ 13aHOTO 3 JIGKTUHOM, 13 MOJAIBIINM IX BUSBICHHAM
IIpH KOH'forarlii 3 010THHOM / IePOKCH1a30t0 XpOoHY (puc. 4).

Yellow
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J Antibody
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Puc. 4. Cxema MeToay aHami3y 3MiH INTIKO3UIIOBAHHS MITIKOMPOTETHIB 3 BUKOPUCTAHHAM aHTUTLI
[78]. TMB - 3,3°,5,5’-terpamerunoen3uant, HRP — nmepokcumasza xpony
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KinpkicTh JIEKTHHY B JIyHIIl MIKPOIUIAHINETY OYJIO ONTHUMI30BaHO JJIsi JTOCSTHEHHS
HU3BKOTO piBHSA (DOHY Ta MOKpAIaHHA CITIIBBITHOLICHHS CUTHAJI/IIYM y TIOPIBHSHHI 3 Cy4aCHUMH
meroaamu ELISA (imyHO(MepMEHTHOTO aHaji3y) 3 BUKOPUCTAHHSM JICKTHHIB.

Y mpUCYTHOCTI KOHKYpYyHOUOro Iykpy JekTuHy AAL, abo mnpu BuiydeHHi 3
TJIIKONPOTEiHIB ClaJloBOi KUCIIOTH, OYJO IMiITBEPPKEHO, IO e METOJ| CEIEKTHBHO BHSBIISE
3MIHM TJIKO3WIIOBaHHS OiKiB, a HE 3MiHHM KiutbkocTi Oinky. Ilomepemus imkyOamis AAL 3
KOHKYPYIOUUM IIYKpoM, L-(yKo3010, Ipu3BOAMIa 10 PI3KOTO 3HWKEHHS 3B si3yBaHHS AAL 3
(YKO3UIBOBAaHUM TaNTOTIO0IHOM.

VY mnapanenbHOMY €KCIIEPUMEHTI 3 BUKOPHUCTAHHSM JIAKTO3U HE BHUSBIEHO OJIHOTO
BIUTUBY Ha 3B’si3yBaHHS 3 AAL. 3HmwkenHs 3B’ a3yBanHsa AAL 3 pyko3unboBaHUME OlIKaMu MpH
BUKOPHUCTAHHI KOHKYPYIOYOro IYKpy BKazye Ha crneuudiyde 3B’s3yBaHHa AAL 3
(yKO3MIIbOBAaHUMH TJIIKaHAMH.

BuxopucroBytoun po3poOieHudt Meroa Oyino  BHSBICHO  IMJABUIICHHS  PIiBHSA
(yKO3WIIBOBAHOTO TanTOrJI00IHY Yy CHPOBATIIl XBOPUX HAa pPakK SIEYHHKIB, y TOW Yac SK PiBEHb
Oinka rantorno0iHy 3alvIIaBcs OAHAKOBHM IPH HASBHOCTI PAKOBOTO 3aXBOPIOBAHHS 1 HOTO
BiacyTHOCTI. [loeqHanHs aHami3y (yKO3WIHOBAHOTO TamTOrNIOOiHYy Ta paKOBOTO aHTUTEHY 125
(CA125) nokasano nokpaiueHi nokazHuku (0,88) s po3pizHeHHs paky sieyHuKiB craaii 111 Bix
BUMAJKIB HOT0o BIJCYTHOCTI, TOPIBHSHO 3 BHKOpUCTaHHsIM numie oxHoro CAI125 (0,86).
JudepeHnioodn pak s€YHUKIB HAa PaHHINM cTafil BiJ BUNAAKIB HOTO BiACYTHOCTI, JOCTIIKYBaIH
e(EeKTHUBHICTh BUKOPHUCTAHHS Ul aHai3y (YKO3WIHOBAHOIO TamnTOrIO0iHy B IMOPIBHSAHHI 3
CA125. Toennanns CA125 1 ¢yKO3WIBOBAHOI'O TaNnTOINIOOIHY MHPU3BENO 0 BCTAaHOBJICHHS
noka3HuKiB Ha piBHi 0,855, mo nepesepirye epextuBHicTh CA125 BUSBIEHHS HAABHOCTI PaKy
paHHbOI cTanii Bix BHMAAKIB Horo BiacyTHocTi. OTxe, B poOotri [78] 3ampomoHOBaHO
QIbTEPHATUBHUNA METOJ KiIJIbKICHOI OI[IHKM 3MiH TJIIKO3WJIIOBaHHS OUIKIB B 3pa3kax CHpPOBATKH
KPOBI, 1[0 € BAXXJIMBUM JISI BUSIBJICHHS Ta BaJTiAIlii OioMapKepiB.

INicToximMiuHi METOU 3 BUKOPUCTAHHSM JICKTHHIB (PHC. 5) MIMPOKO 3aCTOCOBYIOTHCS JIJISI
JOCITIKSHHS 3MiH TIIKO3MIIOBAHHS Y TKAHHHAX 3JIOSIKICHHUX Iy XJIUH [74]. SIK 1 iIMyHOTiCTOXIMIS,
TiCTOXIMisST HAa OCHOBI JICKTHHIB — MIKpPOCKOITIYHA METOJMKA JUIsl Bi3yalisamii KIITHHHUX
KOMITOHEHTIB TKaHWH, aji¢ 3aMiCTh AHTHUTII BUKOPUCTOBYIOTHCS JIGKTHHH. 3aCTOCYBaHHS
MIYEHHX JIEKTHHIB JUIsi 3a0apBJICHHS TKaHUHU [I03BOJISIE BUSBISATH JIMIIE KOH IOTOBaHI 3
IJTIIKaHaMH KOMITOHEHTH, 1 JIUIIE 3 TUMHU TJIIKaHaMH, K1 Crenru(igHO PO3IMi3HAIOTHCS TEBHUMH
nekTuHaMu. Ha BiMiHy BiJ IMyHOTICTOXIMIi, IO BUSIBJISIE TIPUCYTHICTD CIICM(IYHUX aHTUTEHIB,
METO/ TICTOXIMIi 3 BUKOPUCTAHHSIM JIEKTHHIB Jla€ iHPOPMAIIIFO 11010 MPOIIECIB TITIKO3WIIOBAHHS
y 3pa3kax TKaHWH, a TaKOX I0J0 BHYTPINTHROKIITUHHOI JOKami3alii riIiKo3WIbOBAaHUX CAWTIB.
Taka iHpopMallist Moke OyTH Ty>Ke KOPUCHOIO JIJIsl BUSBIICHHS 1 XapaKTEPUCTUKH 3aXBOPIOBAHb.
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MiveHHsl JIEKTUHIB MOXX€ 3IIHCHIOBATHUCS NPSAMUM YU HENpsIMHUM Iuisixom [79]. YV
OpsIMOMY METOZ1 MIYEeHHS JIeKTUHH Oe3MOoCepeHh0 MPUEAHYIOThCS A0  (iaroopodopis,
(dbepMeHTiB, KOJIOITHOTO 30J10Ta YU (heppUTHHY, Y 3aJIeKHOCTI Bil TUITY MiKpockomii (puc. 5, A).
3a HempsIMUM METOJOM, 3[IHCHIOETHCS KOH IOTallisl JEKTHHIB 3 O10THHOM YW TUTOKCUTEHIHOM,
JUIS JIeTeKIil 3aCTOCOBYIOThbCA 3’€lHaHI 3 ()EPMEHTOM CTPENTaBiAMH YW AHTU-IUTOKCUTEHIH,
BiAnoBigHO (puc. 5, B). Ilpore He BCi peakTHBM MOXYThb 3aCTOCOBYBaTHCS U (pikcamii i
O0poOKM TKaHMH TICTOXIMIYHMM METOJAOM 3 BHUKOPHUCTaHHSIM JIeKTHHIB. Hampukmnan,
BUKOPUCTAaHHS (POpMasbJErily MpU3BOAMIO 10 3HIDKEHHS YyTJIMBOCTI armoTuHiHy Griffonia
simplicifolia, y Toit 4ac sk ikcallii €TaHOJIOM-OITOBOI KHCIOTOI IMOKpallyBaia HOro
3B’a3yBanHs. [lapadin, 1110 BUKIMKAE AEHATYpalilo OUKiB, TAKOXX MPU3BOAMB 10 MOCIA0ICHOTO
3B’sI3yBaHHS JICKTHHIB BHACIIOK BIIOKPEMJICHHS BYTJICBOIB TPU JCHATYpAIlii TITIKOMPOTEIiB.
[IpoTe 1eit mporec MOXKHA 3HAYHOIO MIpOI0 OOCPHYTH B TMPOTHUIICKHUHN OIK MUITXOM BHIYYCHHS
napagiHy 3 TKaHMHU 3aCTOCYBaHHSIM KCHJICHY YM OOpPOOKOIO TPUIICMHOM, HIO MPHU3BOIUTH 10
pyWHYBaHHS TIONIEPEYHOI 3MIMBKH OUIKIB 1 OIbII e(heKTUBHOTO 3B’ A3yBaHH: JeKTHHIB [80].

JIeKTHH-OJIOT — [Ie PO3UIMPEHHH BapiaHT BECTEPH-OJIOTY 3 BHUKOPHUCTAHHAM JICKTHHY
3aMICTh aHTHTUIA JUIA JAeTeKiii TiikokoH’roratiB [74, 81]. Sk 1 mnpu BectepH-OJ0TI,
3MIMCHIOETBCS PO3AUICHHS MOJICKYJT 3pa3Ky METOJIOM eleKTpodopesy B MomiakpuiaamigHOMY
TeJi, TMCIA Yoro iX MepeHOCATh Ha MOJIBIHUIACHPTOPUIHY YK HITPOILETIOJI03HY MeMOpaHy, ajie
32 METOJIOM JIEKTHH-0JIOTY ACTEKIlisl MPOBOJAUTHCS 3 BUKOPUCTAHHAM CHEIU(BIUYHUX J10 TIIKaHIB
JEKTUHOBHX 30H/IIB (pHC. 6).
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[ToxiOHO A0 TiCTOXIMIYHOTO METOAY, Bi3yasi3allis KOMIUIEKCY 3 JIGKTUHOM 3I1HCHIOETHCS
[UISXOM YTBOPEHHSI KOH'IOTaTiB 3 (epMeHTaMu, (IyOpecUEeHTHUMH OapBHUKAMH, O10THHOM,
JTUTOKCUTEHIHOM, KOJOIJHUM 30JI0TOM YW pPaJioaKTUBHUMHU i3oTomamu. l[Ipu 3acrocyBaHHi
JeKTUH-0JI0TYy, KOHIIEHTpalii JIeKTUHIB TOBHUHHI OyTH ONTHMAalbHUMHU MJid 3amo0iraHHs
MOMMJIKOBOTO 3B’A3yBaHHS. XO04Ya I METOAMKA € TMOTY>KHUM IHCTPYMEHTOM JIOCII)KeHb, BOHA
HEJI0OCTAaTHBO 3pYy4HA Uil PyTHHHOI IarHOCTUKHU.

Po3pobneHo  meToaMky Ui IIBUAKOTO 1 YYTJIMBOIO  aHami3y  IJIKaHiB
BUCOKONPOAYKTUBHUM CIIOCOOOM. B Hili BHKOPHCTOBYETbCS BeNMKa KUIBKICTh JIEKTHHIB,
MEPEBAXKHO POCIMHHOTO MOXOPKCHHS, SIK1 IIITFHO IMMOOUTI3YIOThCS HAa TBEPAY MIAKIAIKY IS
BUSIBJICHHSI PI3HOTO BYIJIEBOJHOTO BMICTY TJIIKOMPOTEIAiB UM TIIKOJIMIAIB B €IMHOMY 3pa3Ky
(puc. 7) [74, 82, 83]. Inaukamis JNEKTHHIB Y MHOXHHHOMY (opmMaTi H03BOJISIE CIOCTEpIraTu
OKpeMi B3aeMOIii 3B’sI3yBaHHS OJHOYACHO, & METOJI, TAKUM YHHOM, € YHIKAJIbHUM ISl IIBUAKOI
XapaKTePUCTHKU BYTJIEBOMIB Y TITIKOKOH toratax (puc. 7, A). CkisHa IUTacTHHA — HAWOLIBII
NPUAHATHANA MaTepiall Uit MHOXXHUHHOTO JOCTIDKeHHS. JIEKTHHH 3aKpIiIUTIOIOTHCS Ha CKIISTHIN
MOBEPXHI MNUIAXOM KOBaJeHTHOI B3aeMonii uu ¢izmuHoi amcopOmii. CKISHI TUTACTHHA
MOTIEPETHBO OOPOOJISIFOTh pEaKTHBaAMH, TaKUMH SK N-TIIPOKCUCYKIMHIMIAWIOBI edipw,
erMoKCHUIM, OIOTHH, CTpeNnTaBiAMH 1 TpuUBUMIpHI Tigporeni. KoxkHa Kpamis JEeKTHHY
PO3IPYKOBYETHCS HA CKIISTHIN IJIACTHHI 1 PO3TAIIOBYETHCSA 3TiAHO CHEIM(pIUYHOT CITKOBOI KapTH 3
BUKOPHCTAaHHAM MHOXMHHOTO TpuHTepa. Po3IpykoBaHa IIacTHHA YTPUMYETHCA B IMPOCTOPI
MPOKJIAJKOIO 3 BEJIMKOIO KUIBKICTIO JIYHOK, 110 TO3BOJISIE€ 3aBAHTAXYBAaTH 3pa3KH B KOKHY JTYHKY.

Takuii MHOKUHHHMI aHAJi3 TaKO MOXKe OyTH 31HCHEHMI Ha MAarHITHUX KyJbKax (pwHcC.
7, B). Meron 3acHOBaHMI1 HA BUKOPUCTAHHI YMCICHHUX JIEKTUHIB, KOH IOTOBAaHUX HA MarHiTHUX
KyJbKax, Ul BiJOKpeMIIeHHS crenudigyHuX 10 TiikaHiB OunkiB. KoH’IOroBaHi 3 JEKTHHOM
KyJbKU 1HKYOYIOThCSI 3 OITKOBUMH 3pa3KaMH, MPOMHUBAIOTHCA, 1 3B SA3aHI TTIKONPOTEIAN MOTIM
BIJIYYalOThCS Yy BIINOBIIHI OydepH A MoaaiblIoro MpoTeOMIYHOIO aHaji3y. 3aCTOCOBYIOUM
Mac-CIIEKTPOMETPII0, MOXHA JOCTKYyBaTH crenudiyai A0 riikaHiB Oimku 0e3 iX 3HAYHOI
BTPaTH, 110 30UIbIIy€e IMOBIPHICTH iAeHTH(IKalii OUIKIB HU3bKOI KOHIEHTpalii, sKi MOXYTb
OyTHu GioMapKepaMu paxy.
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Puc. 7. Metoauka JIeKTUHOBUX pAiB [74]

TuM He MeHI, Uil ONTUMAJIBHOTO BIJOKPEMIICHHS JIEKTHH-3B’S3YIOUUX OIIKIB, JEKiIbKa
METOAOJIOTIYHIX YMOB MalOTh OyTH peTeIbHO BpaxoBaHi MPHU 3aCTOCYBaHHI METOJIMKHU, 30KpeMa
Ti, IO CTOCYIOTHCSI TOBEPXHEBUX (YHKIIOHATBHUX TPYH, AiaMETPy KYyJIbOK, 3aCTOCYBaHHS
OydepiB, mpoTokos OOPOOKU TPHUIICHHOM. PO3yMiHHS CHENU(IYHOCTI JEKTUHIB € TaKOXK
HEOOXIJTHMM, OCKUIBKM OiJBIIICTh TTIKO3WJIBOBAHUX OUIKIB MOXXYTh MaTH YHCJICHHI CaiiTh
TTIKO3UIIOBAHHS JIJIS B3a€MO/IIT 3 JICKTHHAMH [ 74].

3.2. 3acTtocyBaHHSl JIEKTMHIB Yy NMPOTHUNYXJUHHIA Tepamii. UncieHHI JIEKTUHH BUSBISIOTH
MPOTUITYXJIMHHY aKTHBHICTb 1 JOCHIDKYIOThCS K TMOTEHIIIIHI TPOTUITYXJIMHHI JIiku [18, 84]. ¥V
JOCIIIIax in Vitro CHOCTEPITaEThCS 1X aHTUNpomidepaTUBHA AKTHBHICTh Ta CHPUYUHECHHS
aronTo3y pakoBUX KIITHH [85]. 3 Oararbox NpHKIaAiB MOXHA HABECTH: JICKTUH 3 TEMHO-
yepBOHOI KBacoii (Phaseolus vulgaris), o Mae aHTUNPONI(PEPATUBHY AKTUBHICTH JO0 KIITHH
nevikemii L1210 [86]; nextun 3 Sophora flavescens, mo Buknukae amnonto3 kiituH HelLa [87];
3B’SI3yIOUMA TalakTo3y JeKkTuH C-tury 3 OoTpyTH 3Mii Bothrops leucurus, SKWil BUKIUKA€E
3aru0enb KIITHH MeJaHoMu [88].

JlochimKyeThesl TAKOXK MPOTUITYXJIMHHA aKTUBHICTH JIGKTUHIB in vivo. JIeKTUH 3 omenu
(Viscum album) BUKOPUCTOBYBAIH 7151 TOKPAIIAHHS SKOCTI KHUTTS MAIIEHTIB 3 PAKOM MOJIOYHOT
3a5103M, MPOTE Pe3yabTaTH KIIHIYHUX BUNPOOYBaHb OYJIM 3HAYHOIO MIpOIO CynepedTuBuMu [89].
Jns BoockoHaneHHs €()eKTHBHOCTI JIEKTHHY OMENM 1 3aCTOCYBaHHS B KIIHIUHIA MpaKTHUIl
po3po0isinacs cuctema goctaBku [90].

Jlextuan omenu (MLs) Hamexarb 1O POAMHM OUIKIB, IO 1HAKTHUBYIOTH PHOOCOMH, iX
po3aUIsIIOTh Ha TpH ocHOBHI TUnU: ML-I, ML-II 1 ML-III. ML-I 3B’s13ye nakto3y, D-ranakro3sy i
N-anerunranakroszamin (GalNAc), y Toii yac sk ML-IT i ML-III 38’ s3y10th nepesaxuno GalNAc
[91, 92]. ML-I, nHaifOinplmn BUBYEHUW 3 IIi€i TPpynu OUIKIB, Ma€ 3HAYHI NPOTHIYXJIHHHI H
iMmyHOMOIyrOt0o4i BiiactuBocTi. MLs (mepeBaxkao ML-I 1 ML-II) maroTe anTumnposidepatuBHy
AKTHBHICTh IO BIJIHOIICHHIO IO PI3HUX THUIMIB PAaKOBUX KIITHH, BKIIOYAIOYH pPaK MOJIOYHOL
3aJ103H, JICHKEMII0, paK TICYiHKH, MEJTaHOMY 1 pak JiereHb [93, 94].

MLs ckmanamThCsl 3 BOX MOJIMENTUIHUX JaHIOTIB. JlaHior A iHriOye OlocHMHTE3
Oinky, ONIOKyIOYM  eTanm  TOJOBXKEHHS  MOJIGKYJIH  4epe3 KaTami3yrouuid riapomniz N-
TIIIKO3UAHOTO 3B’ 513Ky mpH afeHini 4324 28S PHK y pubocowmi [18]. Jlantor B BiamoBigae 3a
IMyHOMOJYIOIOYY  aKTHUBHICTh 3a PaXyHOK CEKpellii IMTOKiHIB Ta TMOCHIJIEHHS AaKTHUBHOCTI
MPUPOJIHUX KIITUH-KiNEepiB [95].

Xoua He 3arBepikeHi cuayxk6o0 FDA y CIIIA, exkcrpakTd OMeNIM IIHUPOKO
BUKOPUCTOBYIOTHCS B €BPOINEHCHKUX KpaiHaxX [UIs JIKyBaHHS paKy, BKJIIOYAIOUYM paK MOJOYHOI
3a]1034, MIANUTYHKOBOI 3all03M, JIET€Hb, TOBCTOI KHUIIKH. EKCTpakTH JEKTHUHIB OMENH
3HaXOAThCA Ha PUHKY MiJ Pi3HUMM TOPTrOBEIbHUMH Ha3BaMH, TakuMu sk Iscador®, Helixor®,
Eurixor®, Lektinol® and Isorel®. Cepen ix GaraThox mepear, ekcTtpaktu MLs Bpaxkaroue
HiIBUIIYIOTh TPUBANICTh 1 SKICTh JKHUTTS MALI€HTIB 3 PakoM, MOJOBXKYIOTh IHTEpPBAJI MiX
peruanBaMK 1 3MEHIIYIOTh TOOIYHI edekTH, ToB’s3aHi 3 xiMioTepariero [96]. Sk mokazanm
nociikenHss, [scador® mifBUIYBaB CepeHIO TPUBATICTD XKUTTS manieHTiB Ha 40% (4,23 pokn),
y TIOPIBHSHHI 3 KOHTpOJbHOW Tpymoro (3,05 poku) [97]. Helixor® 3HaYHO TiABUIIYBaB
excrpecito rikomnporeimy CD107a Ha TOBepXHI NPHUPOJHHUX KIITHH-KiepiB [98], skwuii
BBAXAETHCSH (YHKIIOHAJBHAM MapKepoM Ui iAeHTUdIKaIlii aKTUBHOCTI HHUX KIITHH [99].
Lektinol® 3Ha4HOIO MipOIO BIUIMBAaB HA TPUBATICTh BM)KMBAHHS, MIPUTHIYYBaB PICT MEPBHHHUX
MyXJIMH CEYOBOTO MiXypa ¥ YTBOPEHHS YMCJICHHUX METAacTa3iB MPU BBEACHHI B KUIBKOCTI 3—30
ur/0, 1M Ha kT Macu TBapuHH [100].
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B po6Goti [101] mocmimkyBanu BIUIMB ABOX JIEKTHHIB 3 Oyne0 Kaprorut Solanum

tuberosum (STL-S 1 STL-D) nHa acuutHy kapumHomy Epiixa Ha Mozeni MuIIei-anb0iHOCIB.
[ToxazaHo, 110 11 JIEKTUHH MPUTHIYYBAIIU picT MyXJauHU Ha 79,84 1 83,04 %, B1AMOBIAHO.
3.3. YaockoHaleHHs CHCTeM /UIsl WiIbOBOI AOCTaBKM i JiKyBaHHsi paky. [lorenmiiini
BHUKJIMKH, TTIOB’sI3aHi 3 YCHIITHUM KJIIHIYHUM 3aCTOCYBaHHSM JICKTHUHIB, TIOJIATAIOTh Y 1X HU3BKIN
CTaOLIBHOCTI, B3a€EMOJIISIX HeCHeM(PIyHOTO 3B’ A3yBaHHs, a TAKOXK TPYAHOIIAX ITPH BUPOOHHIITBI
1 ounmenHi [102]. Jlns BiAnoBiAl Ha ACsIKi 3 IUX BUKIUKIB, Oy po3po0sIeHI HAHOYACTUHKH, 1110
mictunu nektuH 3 Cratylia mollis (Cra). Jocnimxysamu ninocomny ¢gopmy Cra MaHHO30- 1
TJTFOKO30-3B’SI3YI0UOTO JICKTUHY Ha Mojelli Muied, mo Manu capkomy 180. Hanowactuukm
MOKpAITyBalld CTa0UIBHICTD 1 TOCTABKY O1NIKY, MPU3BOAMIN IO 3HAYHOTO MPUTHIYCHHS MyXJIUHU
(71 %) 3 MiHIMaTBPHUM piBHEM TOKCHUYHOCTI B MOpPIBHSHHI 3 po3unHOM BinmbHOro Cra (41 %)
[103]. Mikpo4acTUHKHM alblriHAT-XITO3aH, IO MICTHIM JIEKTUH 3 OMeNH, 3abe3neuyBaiu
BIIMiHHY CTaOUIBbHICTh JIGKTUHY B KHCIIOMY CepelOBHINI i OakaHi mpodini BUBUILHEHHS JIIKIB,
10 CBIAYMTH PO MOTEHLINHY MOJMJIMBICTh 3aCTOCYBAHHS JIEKTUHIB OMENH MAJS JIOCTaBKH
opasibHUM 1UIIXOM [90]. 3acTOCOBYIOTBCS TaKOX IMIAXOAW T€HHOI Tepartii, 0 MOXKYTh BPEIITi-
peLIT MPUBECTH 10 OTPUMAaHHS NPOTUPAKOBUX reHiB. Hanpukian, B afeHOBIpyC, He3AaTHUHN 110
perutikariii, 0yio BOy10BaHO T€H, 10 KOAye JIeKTHH 3 Haliotis discus discus, 3B’ sI3yr04Hii CiajoBi
KUCIOTH. Taka cucTeMa BUSBIIsJIA 3HAUHY aHTUIPOJIi(h)epaTUBHY aKTUBHICTh MO BITHOLIEHHIO J10
reraToueioNsIpHoi KapurHoMu JtiHii Hep3B, a Takox KIITHHHUX JiHIA paky jereHb AS549 i
H1299 [104].

HanowactuHku 30510Ta, MO MICTHIMA TiApodoOHI IUHK-PTANOIIaHIHOBI (DOTOUYTIMBI
nmpenapard 1 KOH IOTOBAaHWM 3 TOJIETHJICHTJIIKOJIEM JKaKaJliH (JIGKTHH, 10 3B’S3y€ aHTHUIEH
Tomcena-@pinenpeiixa [18]), mocmimkyBamucs MIOA0 iX MpUAATHOCTI A1 (POTOIMHAMIYHOL
teparnii. CrocTepiranacst cuibHa (POTOTOKCUYHICTB 10 pakoBux kiituH HT-29 (95 — 98 %), mo
Oyno0 00yMOBIIEHO TIEPEBAXKHO CHENU(BIYHOIO B3aEMOIIEI0 MK KaKaJliHOM 1 aHTHUTE€HOM, SKUU
€KCIIPECYEThCS Ha MOBEPXHI pakoBuX KIiTHH [105].

3arponoOHOBAHO TAKOXX CHCTEMH «OOEpHEHOrO HAIlUIIOBaHHS Ha JIEKTHUH», B SKHUX
3aJMIIKA BYTJIEBO/AIB KOH'IOTOBaHI 3 CHCTEMOIO JOCTaBKH JIKapChKOTO IIpernapary Juis
HAIIUTIOBaHHS Ha €HJOTCHHI JIGKTUHHU. Y KIIHIYHOMY BHUNpoOyBaHHI Taka cucrtema (PK2), mo
CKJIaJianacs 3 mojiimMepy, yTpUMYyI4oro J0KCOpyOillMH 3 TajJakTO3aMiHOM, BHSBHJIA CHEIH(iuHy
JI0 TIEYIHKH JTOCTaBKY JIIKAPCHKOTO Tperapary Micis BBEIACHHS HUIIXOM BHYTPIIIHBOBEHHOTO
BinuBaHHA [106].

OctaHHI JTOCHIKEHHS B IIil Tamy3i (OKYCYIOTBCS Ha TEPaHOCTUYHOMY 3aCTOCYBaHHI
CHCTEM JIOCTaBKM JIIKapCHKOTO TMperapary 3a JOTOMOTIOI0 HAHOYACTHHOK, KOH IOTOBAHUX 3
JeKTHHOM. Taki CHCTeMH TIOBHHHI MaTW 3/aTHICTh JiarHOCTYBaTH paK, JOCTABISTH
NPOTHPAKOBHH Tperapar 1 KOHTPOJIOBATH TepaneBTH4YHY BiamoBias [18]. docmimkyBamu
KOH'IOTOBaHI 3 JIEKTMHOM MAarHiTHI HAaHOYACTHMHKM, IO MICTHJIM TaKJIiTaKcell, IS
TEPAaHOCTHUYHOTO 3acToCyBaHHs Tipu Jeiikemii [107]. HaHo4acTMHKM BUSBIISAIN 3HAYHO BUIILY
epekTuBHICTh (~67 %) NPOTH KIITHUH XpOHIYHOI MienoigHoi jneiikemii (K562), mopiBHAHO 3
HATUBHHUM TaKJIiTakceleM. Y MOCTIDKCHHI Ha IIypax TMOKa3aHo, IO TMO€AHAHHS JIEKTUHY 1
NaKIiTakcely 3 HAHOYACTMHKAMHU NMPU3BOJUTH 10 3HAYHOIO MOJOBXKEHHS 4yacy nepeOyBaHHS B
cucreMi kpoBoooiry (T;, = 15 ronx), y mopiBHsHHI 3 HaTUBHUM makiiTakceneM (T, = 5 rom)
[107].

3.4. llepcnekTuBM aHTHAATe3uBHOI Tepamii. [laTorenni Oaktepii 1 Bipycu BUKOPHUCTOBYIOTH
JEKTUHU JUTs TPUKPIMUICHHS A0 TKaHUH Xa3siHa, 10 € OJHIEI0 3 MepeyMOB PO3BUTKY 1H(EKIII].
briokyBaHHs aaresii MaToreHHUX MIKPOOPTaHi3MIB 3a JIOMOMOTOI0 crenudiyHuX 1HriGITOpiB
JEKTUHIB € OCHOBOK AaHTUAATe3UBHOI Tepamii — aJbTepPHATHUBHOIO MiIXOAY A0 JIKyBaHHI
iH(peKIi, BUKIMKAaHUX MYJIbTUPE3UCTCHTHUMH OakTepiallbHMMHU MmTamamu. He3Bakarouu Ha
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ONITHUMICTHYHI Pe3yJbTaTH JOCTIUKEHB in Vitro Ta in vivo, BAKOPHUCTAaHHS MOHOCAaXapHIiB IS
JiKyBaHHS OakTepianbHUX 1H(EKIIN 3aNUIIAEThCsI MEHIT €(PEKTUBHUM Y TOPIBHSAHHI 3 1HIIMMHU
aKTUBHUMHU criolykamu (Hampukian, aHTuOiotukamu) [108]. Lle moxke Oyt 0O0yMOBIEHO
IPUPOJIOI0 B3aEMOI1 JIEKTUH-MOHOCAXapu, W0 NepedyBae MepeBaXHO B Miana3oHi HU3BKOI
adinHocti. EdexTuBHa aHTHaAre3WBHa Tepamis NOTpeOye 3acTOCYBaHHA BUCOKOA(IHHOTO
airagaa. Tomy po3poOJIsiIOTECS CHUHTETHYHI MYJIBTUBAJICHTHI TIIKO3MIU (TJIIKOMIMETHKH), IO
SBIISIIOTH COOO0IO JIEKIJIbKa 3aJUIIKIB MOHOCAXapuay, 3B’ sI3aHUX HAa CUHTETHYHIN MaTpui [109].
Benukuii psig MyInbTHBaJICHTHUX TJIIKOKOH OTaTiB 0yJj0 po3po0JieHO 3a OCTaHHI ACCATHIIITTS, 3
PI3HMMH BaJCHTHOCTSIMU 1 TOMOJIOTIYHUMHE BIIACTUBOCTSIMH (pHC. 8).
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Puc. 8. MynbpTHBaNIeHTHI TTIKOKOH FOTaTH AJI1 aHTHAATE3UBHO1 Teparii [86]

[HIIMM 1Mi1X010M € po3po0Ka BaKIIMH Ha OCHOBI aATr€3WHIB — BiJIHOCHO HOBHUH ITiIXiI, IO
TPYHTYETBCS HAa BHKOPHCTAaHHI JJIs IMyHi3allii KOHCEPBATHBHOI MIJISTHKH — aJ[T€3HHY.
Po3noBcro/IKEeHICTE aHTHO10THKO-PE3UCTEHTHUX OaKTepialbHUX INTaMiB MIBHJIKO 3pOCTaE, i
notpeda B aTbTEPHATHBHUX TEPANIEBTUYHUX MIAXO0/JaX BCE OLIBII 3arocTproeThes. He3pakaroun
Ha TIOTEHIINHI TepeBard 1 YaCTKOBWHM YCHIX aHTHAJre3WBHOI Teparii, BOHA 3aCTOCOBYETHCS
MEePEBAXHO JIMIIE I MIATPUMKH TIPH JIIKYBaHHI 1HITUMU aKTUBHUMH CIHOJyKamH. [ oloBHUMN
BUKJIMK B yJIOCKOHQJIEHHI aHTHAr€3UBHOI Tepallii Moisrae B MomyKy epeKTUBHOIO areHTy JUis
OyiokyBaHHS aare3ii OakTepiaibHUX KITHH. Takuii areHT MOBUHEH MaTH BHCOKY adiHHICTH 1O
BIIHOIIICHHIO JI0 PI3HOMAHITTSA OaKTepiaJbHUX aATre3WHIB 3 PI3HOI CHEHU(IYHICTIO Ta HE
MOBHWHEH OyTH Hi IMyHOT€HHUM, HI TOKCHYHUM. J[JIs1 pO3pOOKM TaKMX CIOJIYK MOTPIOHO Kparie
pPO3YMiHHA OakTepiaJbHUX AaAre3WHIB, BUBYCHHS iXHIX BJIACTUBOCTEH, CHEIMU(PIYHOCTI 1
B3aeMoiil peuentop-nmirana. Komm Taki crnomyku OyayTh OTpHUMaHi, BOHH MOXYTh CTaTd
ONTUMAJFHUMHU MpenapaTaMu JJis JIKyBaHHS YMCICHHUX 1HeKiiHuX XBopoo [108].

Po6ora [110] 30cepemkena mepeBa)XHO Ha BUBYEHHI JIeKTHHIB 3 Photorhabdus
laumondii. 1]s OGakTepiss Mae CKJIAaTHUN KUTTEBUN LUKI, MO BKIOUYae (azy MyTyaiizmy 3
MIKPOCKOIIYHOI HEMATOJ0l0 1 a3y MAaTOreHHOCTI MI0A0 KomaX. bakTepis KOAye JEKTHHH Y
CBOEMY TEHOMi. IXHS poJib y KUTTEBOMY LMKII GakTepii me TouHO He Bimoma. JleranpHa
XapaKTepUCTHKA JIEKTUHIB, IXHbOI CTPYKTYpH 1 BIACTHBOCTEH WHIOZO 3B’A3YBaHHS, a TaKOXK
JOCHIJDKEHHS IeJeliiHuX OaKTepialbHUX MYTAHTIB MOJKE BIAIMOBICTH HA Il MUTaHHA. Takox
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TOCTIIKYEThCSI  €EKTUBHICT, MYJIBTUBAJICHTHUX I[YKpPOBUX 1HTIOITOpIB Juisi OJOKYBaHHA
OakTepiif, MATOr€HHUX [UIs JIOJUHH, TakuxX sAK Pseudomonas aeruginosa, Burkholderia
ceanocepatia 1 Photorhabdus asymbiotica [111].

Photorhabdus asymbiotica — TpamHeraTuBHa 0akTepis, SIKa € MATOT€HHOIO HE JUIIE IS

KOMax, K 1HIII1 MPeICTaBHUKH POJY, aJle TAKOXK CIIPUUMHIOE CEpHO3H1 3aXBOPIOBAHHS Y JIFOIUHHU.
Hemonasuo inentudikoBanuit nekrun PHL 3 Photorhabdus asymbiotica TOCTOBIPHO MOJYIIIOE
IMYHHY BIJAIOBiJIb JIIOJMHHU Ta KOMax, IO MIATBEP/XKY€E YSBICHHS IMPO Te, IO JIGKTUH MOXKE
BiJlirpaBaTy BaXJIMBY pOJb Y B3aeMonii xa3siH-30yanuk. umepuuit PHL mictuth 1o cemu L-
(byKo30-crienudiuHuX CalTiB 3B'I3yBaHHSI HA MOHOMEp, a Ui HALlUTIOBaHHA HAa JIEKUJIbKa CalTIiB
3B's3yBanHs PHL Oyno cunTe3oBano a-L-pyko3ua, mo MicTUTh AM-, TPU- Ta YOTHPUBAJICHTHI
[IKoKJIacTepu. MeTuiraniar 1 IeHTaepuTpuToia Oyinu oOpaHi sik 6araToBaJIeHTHI PUIITYBAaHHS, 1
¢ykokmacrepu Oynu mTOOyJOBaHI 3 BHINE3raJlaHUX sAAep LUIAXOM 3'€HAHHS 3 PI3HUMHU
OJIITOCTHJICHOBUMH MOCTaMHU Ta TponapriioBumu o-L-pykozumamu 3 BUKOpUCTaHHSM 1,3-
JTUTIOJISIPHOTO a3HI-AIKIHOBOTO IIUKJIOAOAaBaHHs. B3aeMoairo Mixk (yKO3UTHUMH TOXITHAUMHE Ta
PHL Oyno nocmimkeHo aekiabkoma 0i0(pi3uyHHMH Ta O10JOTIYHHMH METOIAMH, TaKUMH, SK
130TepMiyHa THUTpPYyBajbHA KaJOPUMETpis, TOBEPXHEBUN IUTA3MOHHUN pE30HAHC, aHali3
IHT10yBaHHS TeMarJIOTHHAII Ta JOCTIIKEHHS BIACTUBOCTEH arperariii 6akrepiii. binmpiie Toro,
netani B3aemoxii mibk PHL Ta mpomnaprimoBum o-L-pyko3uaom sK MOHOMEPHOIO OIUHHUIICIO
Oyl pPO3KPHUTI 3a JIOMOMOTOI0 PEHTreHiBCchkoi kpucTanorpadii. KpiMm mporo, B3aemomis 3
OaraToBaJIcHTHUMH CHOJyKaMu BHUBYanacs wMerogamu SMP. HemonaBHo cuHTE30BaH1
OararoBasieHTHI (PyKOKIacTepu BHUSBWIMCh Ha KUJIbKa MOPSIAKIB KpaIluMHU JITaHIaMH, HIXK
npupoauuit mirang L-dyxosa [112].
3.5. JlekTMHM B CTPYKTYpPi MArHiTOYYTJMBHUX HAHOKOMIIO3UTIB I MarHiTHux piauH. B
MUHYJIE JecaTWITTs B IHcTuTyTi XiMmii moBepxni iMm. O.0. Uyiika HAH Vkpainu, sk
NMEepPCIEKTUBHUN, 3 TOYKH 30py TMPAKTUYHOTO BHUKOPUCTaHHS B MEIWIMHI, O10JI0Tii,
6i0TexHOJIOTi], HOBUH HAayKOBHMH HAIPSIM, PO3BUTOK OTpUMANU pOOOTH, CHUIBHOIO 17IC€I0 SIKUX
Oysmo XiMiuHe  KOHCTpyroBaHHs MarHiTouymimBux HK tumy sapo-o6ononka [14, 15] 3
0araTopiBHEBOIO 1€PAPXIYHOI0 HAHOAPXITEKTYPOIO, 3AATHUX BUKOHYBAaTH KOMILIEKC (YHKIIIMH,
XapaKTEePHUX METUKO-010JIOTIYHUM HAaHOPOOOTaM: PO3Mi3HABaHHSA MIKPOOIOJIOTTYHHX 00’ EKTIB y
010JIOT1YHUX CEepeIOBUINAX; LITHOBOI JOCTaBKM JIIKAPCHKUX MpEnapaTiB 10 KIITHH- Ta OpraHiB-
MIIIEHeH 1 JIETIOHYBaHHS, KOMIUIEKCHOI JOKaJIbHOI XiMiO-, IMyHO-, HEUTPOH3aXOTUTIOBAJILHOI-,
rinepTepmiuHoi-, (HoToAMHAMIYHOI Tepamii Ta MarHiTHO-pe30oHaHCHOi Tomorpadiunoi (MPT)
JIarHOCTHKY B PEXUMI PEAIbHOTO Yacy, JAETOKCHKAIlll OpraHi3My IUIIXOM aJcopOIlii pemTKiB
KJIITUHHOTO PO3KJaly, BIpyCHUX YAaCTHUHOK, 10HIB BaXKMX METANIB TOIIO Ta iX BUJAJICHHS 32
JIOITOMOT'0F0 MarHiTHOTo 1o [16].

SIK BUAHO 3 IMOCTAHOBKHM 3aBAaHHS, HOro peaiizamiss morpedyBaja po3poOKH HOBUX
MiXO/IIB 0 CTBOPEHHS HAHOCHCTEM BHUCOKOTO CTYIICHSI CKJIATHOCT1, KOMITOHEHTH SIKUX TTOBUHHI
3a0€3MEeUYNUTH CTPOTy TIOCHIJOBHICTh BUKOHAHHS YHIKaJbHMX i B OpraHi3Mi JIIOJWHH,
CHPSIMOBAHUX Ha JJOCATHEHHS TEPANleBTUYHOIO PE3ysbTaTy, HE BTpayarodM B MPOLECaX CUHTE3Y
HK wmarHiTHUX BiacTuBOCTEH, Ol0aKTMBHOCTI Ta HE BHMKJIMKAIOYU JOJATKOBOTO TOKCHKO-
ajJepriyHoro HaBaHtaxxeHus [5 — 10].

OpauM 13 HAWBaXIUBININX Ppe3yJibTAaTIB JOCHiIKeHb MarHiTouytnuBux HK ans
JOKaJbHOI OHKOTeparii OyJi0 BHSBIEHHS CHHEPTi3My CyMICHOI Mii 3ali30BMICHOTO HOCI,
XIMIOTEpaneBTUYHOIO HpenapaTy Ta aHTUTIA, edekTuBHICTH sgkoi Ha 50 -100 %
nepeBeplryBaia Jil0 BiAMOBIAHUX JIKapChbKUX 3ac00iB B 1HIWBIAyalbHOMY BHUKOPHCTaHHI
npenapariB y THX ke j03ax. BusBneHuil cuHepriyHui HUTOTOKCUYHMNA/IUTOCTATUYHUNA edeKT
MOSICHEHO BHMCOKOIO O10JIOT1YHOIO aKTHBHICTIO KOMIUIEKCY MAarHETHTY 3 XiMioTepamneBTHUYHUM
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JIKapChKUM TMpenapaToM Ta AaHTUTUIOM BHACHIJIOK PO3Mi3HABAHHSA PELENTOPiB MyXJIWHHUX
KIIITUH aHTUTLJIOM Ta (apMaKoJIOTIYHOI KOPEKIlii 00MiHy eHaoreHHoro 3ainiza [10].

[Io6 3abe3neuntn edextuBHe ¢yHKmiroBanHsI HK y GiomoriunoMmy cepemoBuiii 0yiio
CTBOPEHO 3a ix BMicTy HOBI MP Ha 0cHOBI (pi310JI0TIYHOT0 PO3UUHY, TOCTIIKEHO (i3UKO-XIMIUHI
Ta MAarHiTHI BJIACTUBOCTI, ONTHUMI30BaHO XIMIYHUW CKJIaJ, TEpPANeBTUYHY €()EKTUBHICTD,
3IIHCHEHO 3aX0JH 1010 CTaHAapTH3alii, kontpomo napamerpis MP, HK i nanouactunok (HY)
y iX ckmani tomo [16, 25 — 27].

Ha namry nymKy, akTyaJbHUM 1 MEPCIEKTUBHUM 3 HAYKOBOI 1 MPUKJIAIHOI TOYOK 30py €
MOETHAHHSI BIACTUBOCTEH JICKTHHIB 1 Mar”iTouyTmBuX 3aimizoBmicHux HK mms 3actocyBanHs B
onkosorii. Tomy 3a MeTy TOCHIIKEeHb I[bOT0 PO3LTy OYyJI0 MOKIaJeHO CHHTE3 Ta JOCITIKEHHS
HOBUX 3ami3oBMicHX HK Ta maruiTi piguH, mo MicTITh 010aKTHBHUN OaKTepialbHUI JIEKTHH,
NEePCHEKTUBHUX JUIsI BUKOPUCTAHHS Y SIKOCTI MPOTOTHIIIB HOBUX €(DEKTHBHUX MPOTUITYXJIHMHHUX
BEKTOPHUX CHUCTEM I aapecHOi TOCTaBKH JIKAPCHKUX 3acO00IB Ta KOMIUIEKCHOI JIOKAJIBHOI
Teparii OHKOJOTIYHMX 3aXBOPIOBaHb 3 MIHIMI30BAaHUMH TPOSIBAMU IOOIYHOTO BIUTUBY Ha
OpraHi3M Ta MOKPAIIEHO CYMICHICTIO 3 1HIITUMU JIIKAPCHKUMH 3aC00aMHu.

3.5.1. Cunmes i énacmugocmi macnemumy. CUHTE3 HAHOUCIIEPCHOTO MarHeTUTY 3/A1MCHEHO 32
METOAMKOIO [6] CITIBOCAIKEHHSM COJICH 3aj1i3a 3a peaKIli€ro:

Fe™ + 2Fe"™ + §NH,OH — Fe;0,4 + 4H,0 + 8NH,".

CunTteszoani ancam6ii HY Fe;O4 xapakrepusyBamuce po3mipamu 3 —23 uMm. CepenHiid

po3mip HY (dy) 3anexaB Bii yMOB CHHTE3y 1 CTAaHOBHB 8 — 15 HM, pO3MOJIJIOM 3a po3MipamMu
MOXkHa OyJi0 KepyBaTH TeXHOJIOTi4HO. [IuToma moBepxHs (S,) CHHTE30BaHOI'O MAarHETUTY,
3aJI©KHO BiJl CEpeIHBOrO PO3MIpy YACTHHOK, craHoBHma S, = 90-180 M*/r, B wili po6oti
BHKOPHCTOBYBAIIM 3pa3kd, i skux S, ~ 110 m° /r. Busuennsm IU-criekTpiB moBepxHi
MarHeTuTy BHsBIEHO (yHKIiOHanbHI rpynu OH, KOHIeHTpalis SKHX, po3paxoBaHa 3a JaHUMHU
TEPMOTPABIMETPHYHOTO aHANI3y, JAOpiBHIOBaJIA 2,4 MMOJIL/T [6]. MarHeTUT XapaKTephU3yBaBCS
OJTHOJJOMEHHHM CTAaHOM, KOepUMTUBHOIO cuior H, = 55,0 E, muromoro HaMarHiyeHicTio
HacH4YeHHs o, = 56,2 FC'CM3/F, BIJHOCHOIO 3aJIHIIKOBOIO HamarHideHictio M,/M, = 0,2 Ta Moxe
OyTH BUKOPUCTaHHUH SK MarHiTOYyTJIMBHI HOCIH AJISL alpecHOl TOCTaBKHU JKApChKUX 3ac00iB Ta
010JI0T1YHO AaKTUBHHX CTIONYK.
3.5.2. Cunmes i enacmueocmi HAHOKOMNO3umie mazHemum/2iopoxcuanamum. CuUHTE3
HNOKPUTTS TiIPOKCHATIATUTY Ha IOBEPXHI BHUCOKOIHMCIIEPCHOTO MAarHETHTY 3AiHCHIOBAIHM30JIb-
renxb Meronom [6] 3rimHo peakmii: 10CA(NO3)2 + 6(NH4)2HPO4 + 8NH3 + 2H20 —
CA10(PO4)6(OH)2 + 20NH4NO3.

Metonom peHTreHoa3oBOro aHamizy MiATBEPIKEHO HAasBHICTH B 3pa3kax (a3
MarHeTuty (Fe;O4, JCPDS Ne19-629) 1 rigpokcuanatuty (Cajo(PO4)s(OH),, JCPDS Ne74-0566).
CepenHiii po3Mmip KPUCTAIITIB MAarHeTUTy 1 TiAPOKCHAamatuty ckiamaB 15 1 19-21 Hwm,
BIJIIIOBITHO.

Hocmimkennsmu  [Y-cnextpiB 3paskiB Fe;O4/I’A BusBneno OH-rpynm Ha moOBepXHi
HAaHOKOMIIO3UTY, KOHLIEHTpALisl SKUX CTaHoOBWJIA 2,2 MMob/T. IluTomMa moBepxHs 3pa3KiB
Fe;04/T'A cranosuna S, = 105 M>/r.

Hocnimxennsmu noBepxHi HK Fe;O4/T’A meromamu POC Oyno BCTaHOBIEHO, IO

BigHomeHHs: Ca/P cranosuio 1,6 — 1,7 (61M3bKO0 10 ONITUMATBHOTO CTEXIOMETPUYHOTO 3HAUCHHS
(Ca/P = 1,67) nna T'A). ToBmmHa mapy TiIpOKCHAIATUTY Ha MOBEPXHI MarHETHUTY, OI[iHEHA 3a
criBBinHOMmeHHAM twionli Fe2p-/Fe3p- miniit Ta mpupoctom macu HK, cranoBUTH ~ 4 HM.
3.5.3. Cunme3 mnanoxomnozumie fezoyza/ag. Sx BiOMO, y CKJIaJll MarHITOUyTJIHBUX
HAHOKOMIIO3UTIB HAHOYACTUHKH OJAaropoAHHX METaliB MOXKYTh BUKOHYBAaTH (YHKIIiI CEHCOpIB
(onTHYHI MITKH), TEpaneBTHYHUX areHTiB (TepMayibHa Ta (OTOAWHAMIYHA Teparis), CriecepHux
TUTSTHOK TSI 3B'I3yBaHHS MOHOKJIOHAJIBHUX aHTUTLI TOIIO [6].
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MopaudikyBanus HaHokomno3utTy Fe;O4/['A HaHOWacTMHKaMu Cpibjia TPOBOIWIN 3
0,005-1 po3unny AgNOs. KinpkicTh cpibnia, BBEIEHOT0 B peakiiiiHy cyminl, ckianana 1% Bix
macu 3paszka Fe;04/Cajo(POs)s(OH),. BimHoBnenns ioHiB cpibma mposenene 0,00 5%-uum
Tiipa3uH riipaToM NnpH HarpiBaHHi 1 nepeminryBanHi [30] 3a peakmisiMu:

4Ag "+ NyHy + 40H — 4Ag° + N, + 4H,0,
N2H4 + 4H20 — 2NH4OH +20H".

Busnayeno, 1o A HAHOKOMITO3UTY MarHeTut/rinpokcuanatut/cpiono (Fe;O4/TA/Ag)
S, = 104 m*/r. HasBHicTb cpiGia HAa IOBepXHI MiATBEpIKEHA PEHTIeHO(DA30BUM aHAIIZOM.
Ob6uucnenwii 3a popmysoro leppepa cepenniit po3mip HaHOYACTHHOK Ag ckiagaB ~ 10 HM.
3.5.4.  Aocopouinuima  immoobinizayia  1eKmuUHy HA  NOBEPXHI  HAHOKOMNO3UMIE
MazHemum/2ZiopoKcuanamum ma mazHemum/2iopoKkcoanamum/cpiono. AncopOuiio JEKTUHY
MPOBOJMIH Y (Hi310JIOTIYHOMY PO3YHMHI B TIMHAMIYHOMY PEXHMI 32 KIMHATHOI Temneparypu. s
JOCHIJKeHb BUKOPUCTOBYBaNM JeTuH, orpumanuii B [31, 32]. KijgbkicTh amcopOoBaHOi
peyoBuHU (4) Ha TOBEPXHI HAHOKOMITO3UTIB BU3HAYATIH BUMIPIOBAaHHSIM KOHIIEHTpAIlli JICKTHHY
B KOHTAKTHHUX pO3YMHAX 1O Ta micis aacopOmii. BumipioBanHs ontuuHoi ryctunu (D) Ta
BUMIPIOBAHHS CIIEKTPIB MOTJWHAHHA JEKTUHY (y (i3i0noriYyHOMY pO34MHI) 3A1HCHIOBAIA Ha
npuiani  Spectrometer Lambda 35 UV/vis Perkin Elmer Instruments npu A =280 HM.
KoHuenTpartiiro BU3Hauaau 3a KanopyBaabHUM Tpadikom 3rigHo piBHSIHHSA ¥ = a + bx = 0.01032x
—0.00381 (puc. 9).

0.6 Equation y=a+bh
! Adj. R-Squa  0,99577
Value  Standard Err
0 5_ D Intercept -0,0038 0,00797 //I
' D Slope  0,01032 3,00676E-4 -
////
0,4- P
pd
.
A 0,31 -
.
0,2 e
pd
/’/
0,1- -
m
-
O!O - T T T T T T T T T T
0 10 20 30 40 50
C (MKr/MI)

Puc. 9. KanibpyBanbHuii rpadik TeKTUHY Yy cepeoBHIL (i310J0TTHHOTO PO3ZUUHY

JocnmipkeHo 3ajeXHICTh afcopOIii JEKTHUHY Ha TOBepXHiI MarHitouytauBux HK
Fe;04/T’A Ta Fe;04/T'A/Ag Bin wacy (puc. 10). AncopOuiro MpoBOIWIA TPOTITOM 6 TOAMH i3
(1310JIOTIYHOTO PO3YMHY JICKTUHY B AMHAMi4YHOMY pexumi. HaBakku HaHOKOMIO3UTIB (50 MT)
3aJMBAIM PO3YMHOM JIeKTUHY (F=3,2 mi) 3 koHueHTpauieto C=50 MKr/mi i yepe3 (hikcoBaHHIA
Yac BU3HAYAJIHM ONTHYHY TYCTHHY 32 CIIEKTPO(MOTOMETPUYHUM METOI0oM Y D-TIOTTTMHAHHS MPH
A=280uM Ta BinnoBigHO C, (pIBHOBaXHY KOHIICHTpAIil0 aJcOopOOBaHOI PEYOBUHM) 3a
KaiOpyBabHUM Tpadikom.

Benunuuny aacopouii 4 (Mr/r) o6uncneHo 3a Gopmynoro: 4= [(C,— C,)V]/g,
ne A — BenuuuHA anacopOIlii JeKTuHy, MKT/T; C, — KOHIIEHTpAIlisl BHXIJHOTO PO3YHMHY JICKTHUHY,
MKI/11; C, — KOHLIEHTpallis PO34MHY JIEKTUHY Micis aacopOLii, MKr/i; V' — 06’eM po3duHy, JI; g —
HaBa)KKa HAHOKOMITO3HUTY, T.
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Puc. 10. 3anexHictp agcopOuii nexkTuHy Ha moepxHi marHitouyTnuBux HK Fe;O4TA (1) ta
Fe;O04/T"A/Ag (2) Bin yacy

BcranoBneHo, 1110 OCHOBHA YaCTHHA JIEKTUHY aJCOPOYETHCS MPOTATOM MEPIINX 2 TOJ,
A(Fes04/T'A) = 770 mxr/t, A(Fe;s04/T'A/Ag) = 910 mkr/t (puc. 11). AncopOirito mpoBaguim 3a
yMoB: g = 50 mr, V' = 3,2 mu1, Cy = 30 MKr/mJi, BUXiJHa Maca JIEKTHHY B pO34MHi cTaHoBmiIa 150
MKT. [30Tepmy ancopOuii nektuny Ha moepxHi HK Fe;O4/T'A Tta Fe;O4/'A/Ag HaBeneHo Ha
puc. 11.

A, MKT\r

O T T T T T T T T T T
0 5 10 15 20 25

CpiBH., MKI/MIT

Puc. 11. [3otepmu aacopOuii nekruniB Ha noBepxHi HK Fe;O4/T'A (1) Ta Fe;O4/TA/Ag (2) y
(b1310JI0TTYHOMY PO3YHHI

Jns mobynoBu i3otrepmu HaBakku (30 mr) HK Fe;O4TA ta Fe;O4/TA/Ag 3anuBanu
po3unHaMu JIeKTHHY (5 MuI) pi3HOiI KOHIEHTpamii. AJCOpOIil0 JEKTUHY TMPOBOJIUIU Yy
(i310JIOTIYHOMY CEPEJIOBHUII MPOTATOM 2 TOAMH B JUHAMIYHOMY pEXHMI 3a KIMHATHOI
temriepatypu. KiabkicTh aacopOoOBaHOi peUOBMHHM Ha TMOBEPXHI HAHOKOMIIO3HMTIB BH3HAYAIH
BUMIPIOBaHHSIM KOHIIGHTpAallli KOHTAaKTHUX pO3YHMHIB JIEKTUHY 1O 1 Micas ajacopOuii.
KoHneHnTpaiiiro BUMIpIOBAIM 3a JONMOMOTO0 crektpodoromerpa mpu A = 280 HM 1o
KaniOpyBaibHOMY Tpadiky.

3riJIHO O/Iep)KAaHUM JIaHUM, aJICOPOIIis JIEKTHHIB Ha MOBEPXHI HAaHOKOMMO3UTIB Fe;O04/T"A
ta Fe;04T’A/Ag He pocsirae HAacHYEHHS B MEXaX BHKOPUCTAHUX  KOHIICHTpAIIiil.
Crnocrepiraerbcsi OUIBII BUCOKMM PIBEHB aJcopOIlii JEKTHHY Ha MOBEPXHI HAaHOKOMIIO3HTIB 13
BMICTOM cpibna. Lle Moxke OyTH MOSICHEHO HAsIBHICTIO HA TIOBEPXHI T'iIPOKCOAMATUTOBOTO HIApY
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JIOTAaTKOBUX aJCOPOIIHHUX IEHTPIB, SKI CHPUSIOTH MIJBUINCHHIO MOKA3HUKIB ajacopomii [14].
BapTto 3a3HaunTH, M0 aHAJIOriYHA TEHJEHIISI CIIOCTEPIraeThes Mmpu aacopOuii HopmansHoro Ig
JTIOIMHU Ha TToBepXHI HaHOKOMMO3UTIB Fe3O04/T'A ta Fe;O04/I"'A/Ag y dizionoriunomy [13].

3.5.5. Cunme3 macnimnux pioun. JIns nOCHiIKeHb CHHTE30BaHO 3pa3ku MP Ha ocHOBI
¢b1310JI0TT9HOTO pO3YnHYy CKIIamy: Fe;04@on.Na+®DP, Fe;04@I"A/on.Na+®P,
Fe;04@Il’'A/Ag/on.Na+®P, Fe;O4@  nextun/on.Na/+DP, Fe;O4@I A/nextun/on.Na+dP,
Fe;04@I"A/Ag/nextun/on.Na+®P. CunrtezoBana cepis 3pa3kiB NpH3HAYEHA I JOCIIKEHb
AKTUBHOCTI JIEKTUHY B 1X CTPYKTYpI in vitro.

Hanowactunku Fe;O4, wactuakun HK Fe;O4/T'A, HK Fe;O4T'A/Ag crabimizyBanu

onearom Hatpito (OLNa, CsH;;CH=CH(CH,);CO-O-Na) 3a Ttemmneparypu 80 °C B
TUHAMIYHOMY pexumi npotsroM 1 rox). HaBaxkku oneary HaTpito m aist ctabiizalii moBepxHi
HY 1 HK y cxmagi MP po3paxoByBaiiu 3 BpaxyBaHHSIM KOHILIEHTpallii TiIPOKCUIBHUX TPYI HA
MOBEPXHI MarHeTUTy 1 rijpokcuanatury. Po3paxyHok nmpoBoauiau 3a ¢popmyioro: m = B-M-g, ne
B — koHIeHTpallig T1IAPOKCHIBHUX TPy (2,2 MMOJIB/T Ha MOBEPXHI BUXITHOTO HAHOPO3MIPHOTO
MaraeTuty ta 1,8 MMOnb/T Ha moBepxHI HaHOKOMTO3UTY Fe;O4/’A, BH3HAYCHO 3a JTaHUMU
TEPMOTPaBIMETPUYHOTO aHamizy 3a gomnomoror nepiBarorpada Q-1500), M — monekymnspHa
Mmaca oireaty Hatpito (304 r/moins), g — HaBaxkka Fe;O4 a6o HK. Binbpmr meranpHa iHGOpMAITis
CTOCOBHO cHHTe3y 1 BinactuBocTeit MP HaBeneno B [14, 15].
3.6. BuxopucranHsi JIEKTHHIiB Yy cUIbCcbkOMY rocnoaapcTBi. YmWCIeHHI JEKTUHH
TOCTIIKYIOTBCS B SIKOCTI 3ac001B 17151 pO3pOOKH IHTETPOBAHHUX CTPATETiid KOHTPOJIO IIKIITHBUX
KOMax 3aBISKM 1X AaHTUIHCEKTUUUAHIM aKTHUBHOCTI. [HCEKTHIMIHI JEKTHHH YacTo
BUKOPHCTOBYIOTHCSl 32 TEXHOJIOTI€I0 PO3MWICHHA. ['€HM, M0 KOAYIOTh TakKi JEKTUHU, MOXYThb
OyTu BOyZOBaHI B PI3HOMAHITTS CUTBCHKOTOCMIOIAPCHKUX KYJIBTYp (HAMpPUKIIAL, MIICHULIIO, PUC,
TIOTIOH, KapTOILIIO) AJISl MiABUILEHHS CTIHKOCTI pOCIUH A0 mKiamuBux komax [113]. Ipuknagom
JICKTUHIB, 1110 YCIIITHO BUKOPUCTOBYIOTHCS TAKUM YHHOM, € TOKCUHU Bt 3 Bacillus thuringiensis.
BoHu fitoTh mUISIXOM 3B’SI3yBaHHS 3 TIIIKOJIMNITHUMHU PEIENTOPaMH, SKi € B HEMATOJ 1 KOMax,
asie BiZICyTHI B XpebeTHuX [48].

Pin Photorhabdus — rpamueratuBHi 6aktepii poauau Morganellaceae, siKi BiioMi CBO€IO
MYTYaJliCTUYHOIO 3aJIEXKHICTIO BiJl HEMATO/ Ta MAaTOTeHHICTIO 11010 Komax. Jlociimxenns [110]
30CEpPeIKEHO Ha XapakKTepUCTUIll pexkomOiHaHTHOro yekTuHy PLL3 3a moXomkeHHSM Bij
Photorhabdus laumondii. PLL3 wnanexuts no poaunu jektuHiB PLL 3 cemmimonarteBoto [3-
NPOTIENIEPHOI0  CKIIAAKOW0. [IeHTHUHICTH oOTpuMaHoro Oinky nekruHy PLL3 mepeBipsim
Merogamu SDS-enektpodopedy B MoJiakpuiaMiTHOMY Te€lli Ta Mac-CIEKTPOMETPUUYHOTO
aHamizy.  OmiromMepHH#  CcTaH Yy  pO3YMHI  TEPEBIPSUIM  METOAOM  AHAJTITHYHOTO
YIBTPACHTPUYTYBAaHHS 3 BU3HAYCHHSIM MIBUAKOCTI cenuMenTarii. KoedimieHT ceaumMenTatii
PLL3 cranoBuB 3,27 S, 110 BiAMOBIJTa€ MOHOMEPHOMY CTaHYy OUJIKY.

Ha BinmMiHy BiJ iHIIMX WICHIB i€l poauHH, 0yyio BUsBICHO, mo PLL3 € moHoMepom Ta
MOXKe OOYMOBIIOBATH OUIBII CITAOKWUK €(PeKT aBigHOCTI (3AATHOCTI JO MIITHOTO 3B’SI3yBaHHS)
MOPIBHSHO 3 TOMOJIOTITYHUMH JIEKTUHAMHU.

BnactuBocti 3B'sizyBanHs PLL3 Oymmu BumpoOyBaHi 3a JOMOMOTOI0 aHaNI3y Ha
reMarIioTHHAINI0, METOJaMHU TIJIKAHOBUX PsAJIB, 130TEPMIYHOI TUTPYIOUOi KaJIOPHUMETPii Ta
MOBEPXHEBOT0 IJIA3MOHHOTO PE30HAHCY, a WOro CTPYKTypy BHU3Ha4yald 3a JOTMOMOTOIO
peHTreHiBCchKoi kpuctanorpadii. Jeransuuit anamiz 38’s3yBanHs PLL3 3 pisHumu riaikanamu
BUKOHYBAJIM METOJOM MIKpPOBIAOUTKIB (TJIIKAaHOBHX Ps/IiB) 3 BUKOpHUCTaHHSAM Ounbin Hik 600
iIMMOO1TI30BaHUX JiraHiB (pi3HUX TJiKkaHiB OakTepiil 1 ccaBuiB). OTpuMaHi JaHi MOKa3ajiH, 10
PLL3 3B'si3ye moaiOHI BYTJeBOAU A0 THX, 3 SKUMH 3B'A3YIOThCs iHIII WieHHW poauHu PLL, 3
NESTKUMHU BIIMIHHOCTSIMU BJIAaCTHBOCTEH 3B'si3yBaHHsA. PLL3 BusBISB HaOLIbIIY CHIOPIAHEHICTH
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no L-dpyko3u Ta ii mOXimHUX, ane TakoX MIr B3aeMoaisTH 3 O-MeTUIHOBAHUMHU TJIiKaHAMHU Ta
IHIIUMU Jiragaamu [87].

BucHoBKH

JIGKTUHU € TPYNOI0 PeuoBHH O1NKOBOI mpupoau (OLIKU 1 TIIKONPOTETHH) HEIMYHHOTO
MOXO/DKCHHS, SIKI MalwTh  BJIACTUBOCTI 3BOPOTHHO 1 BHOIPKOBO 3B’s3yBaTH BYIJICBOAM 1
BYTJIEBOJHI JA€TEPMIHAHTH OiomojiMepiB 6€3 3MiH KOBAJICHTHOI CTPYKTYPH Ta PO3Mi3HAIOTH iX 3
HAJ3BUYAHO BHCOKOIO crenu(ivHicTio. 3aBIsfKW Iiii BJIACTMBOCTI BOHU € i€aJbHUM
IHCTPYMEHTOM JJISl YNTaHHSA KOAY B CTPYKTYpi cHenM(iuyHUX EMiTOMIB IyKpPY, 110 3HAXOAATHCA
Ha TIOBEpXHI BCIX KIITHH. JIEKTMHM € pedyoBMHAMHU TEPBHHHOTO CHHTE3y 1 MPHUCYTHI y BCIX
[apcTBax, TUMAX 1 Kilacax *HUBHX OpraHi3MiB. BoHu omocepenkoByIOTh KIITHHHY KOMYHIKAILilO
Ha MOJIEKYJSIPHOMY piBHI 1 OepyTh ydyacTh y OaraThoX (i310JOTIYHHUX Ta MaTo(}i3i0JIOTIIHUX
nporecax. Ilatorenni Oakrepii Ta BipyCHM BHUKOPUCTOBYIOTH JIEKTHHM JIi TPUENHAHHS [0
TKQaHUHU TOCIOAAps, IO € OJHIEI0 3 TEepeayMoB PO3BUTKY iH(ekIii. brmokyBanHs anresii
cneunpiyHOro 30yJHHMKA 3a JOMOMOIOI0 IHTIOITOPIB JIEKTHHY € OCHOBOIO aHTHAAre3MBHOI
Teparii, aTbTEpPHATHBHUM CITIOCOOOM JIIKyBaHHS 1H(EKITIH, CIPUIMHEHUX MYJIbTUPE3UCTCHTHUMH
mramamMu  Oaktepiif. YwWCIEHHI JIEKTMHH BHABISIOTH HPOTUIYXJIMHHY aKTHBHICTH 1
JOCITIDKYIOThCS SIK TTOTEHINIHHI MPOTUITYXJIMHHI JTIKA. Ha chOrojHI BOHM 3HAWIUIA TPAKTUIHE
3aCTOCYBAHHS y psAOl BY3bKOCHEIIANi30BaHUX MEIUYHHX Taly3ei, TaKuX SK TiCTOJIOTis
(BUSIBIICGHHS BYTJICBOJHUX CTPYKTYp Ha TIOBEpXHI KJIITHH 1 TKaHWUH), J1arHOCTHKA
iIMyHOZe(DIIMTHUX CTaHIB 1 BUSABJICHHA XPOMOCOMHHUX MOpPYLIEHb, TPAHCIUIAHTOJIOTIA
(po3nineHHs KIITHH KpOBi Ta TiMGOITHUX KITITHH, BIAMIHHUX 32 aHTUTCHHUMH BJIACTUBOCTSIMH).
BBaxkaeTbesi ayke 3HAYHOIO TEPCIEKTHBA 3aCTOCYBAaHHS JIGKTUHIB Yy OYMINEHHI KpOBiI Bij
BipyCiB, MATOJOTIYHO 3MIiHEHHX TIJIIKONMPOTEiHIB, y IJIECIPIMOBaHill JOCTaBIi JIKiB 10
HOpMaJIbHUX a00 MaTOJIOTIYHO 3MIHEHMX KIITHH 1 TKaHWH OpraHizmy a0o 10 iH(peKumiiHuX
areHTiB. AKTyaJbHUM 1 HEpPCIEKTUBHUM BOAYAETHCS ITOE€JHAHHS BIACTHBOCTEH JIEKTHHIB i
MAarHiTOYYTJIMBUX 3aJ1i30BMICHMX HAHOKOMIIO3UTIB JUIsl 3aCTOCYBaHHs B OHKoJOTii. Oco0auBoi
yBar" 3aciayroBYIOTh HAIpPSMKH, TIOB’S3aHI 3 PO3BUTKOM Ta BIPOBA/KCHHSAM Y KIIHIYHY
NPaKTUKy METOJIB KOMIUIEKCHOI Tepamii OHKO3aXBOPIOBaHb 13 BUKOPUCTAHHSAM JIEKTHHIB JUIs
po3poOku  e(PEKTUBHHX MPOTHUIMYXJIUHHUX BEKTOPHUX CHUCTEM 3 MIHIMI30BaHUMH TPOSBAMHU
NOOIYHOTO BIUIMBY Ha OPraHi3M Ta MOKPAIIEHOI CYMICHICTIO 3 IHITMMH JIKapChKUMU 3aCO0aMHU.
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Mamepuanvt 0630pa OMHOCAMCI K HAYYHO-NPAKMUYECKOU npodiemamure, Kacauleics
MEANCOUCYUNTUHAPHO2O —HANPABIEHUST HA  CMblKe HAHOMEXHONO2UY, XUMUU U  DUIUKU
HOBEPXHOCIU, OUONI02UU U MEOUYUHbI, KOMOPAsi OCHOBLIBAECMCSl HA UCNOIb308AHUU NPUPOOHBIX
KOMNOHEHMO8 8 COCMABE JHCeNe30CO0ePHCAUUX OUOAKMUBHBIX HAHOKOMNO3UMO8 U MACHUMHbBIX
Jrcuoxocmeil. npu  co30aHuu  IPGHexmusHvIX BeKMOPHLIX cucmem Ol NPOMUBOONYX0J1e60l
mepanuu ¢ MUHUMUSUPOBAHHBIMU NPOSAGILEHUAMU NOOOYHO20 BIUAHUSL HA OP2AHUSM Yello8eKd U
VAVYULEHHOU — COBMECMUMOCMbIO ¢ OpyeuMu JeKapcmeeHuvimu cpeocmeamu. K maxum
NPUPOOHBIM KOMNOHEHMAM, 001a0aruumM YHUKATbHLIMU CEOUCMEAMU, 3HAYUMENbHbIMU U He
Peanu3o8anHbiMu 00  CUX NOp  NOMEHYUAIbHbIMU — BO3MONCHOCMAMU — NPAKMUYECKO20
UCNONIL30BAHUS, OMHOCAMCA, 8 YacmHocmu, dekmuHvl. Llens pabomwsl cocmoum 8 noobope u
aunanuze pe3yrbmamos padom, NOCEAUEHHbIX NOYHEHUIO IeKMUHO8, UCCIEO08AHUIO UX CEOUCME
U npuMeHeHuIo 8 OUOI02ULU U MeOUuYUHe.

Jlexkmunvl — epynna gewjecms 0enKosou npupoovl (benKu U 2IUKONPOmeuHsl)
HEUMMYHHO20 NPOUCXONCOEHUsL, KOMOpble 001a0am CeoUCMEamu 00pamumo u u3oupamenbHo
C8A3b16AMb  Y2NeB00bl U VeleB0OHble OemePMUHAHMbL  OUONOIUMEPO8 6e3  UMEHEeHUs
KOBAIEHMHOU CMPYKMYPbl U PACHO3HAIOM UX C 8bICOKOU cneyuguunocmoio. brazooaps smomy
CBOUCMBY OHU SGISIOMC  UOCANbHLIM UHCMPYMEHMOM Ol 4YMeHUus. Kood 6 CmpPYyKmype
cneyugpuueckux MUMOn08 caxapd, HAxX00SUWUXCsi HA NOBEPXHOCMU 8ceX Klemok. Jlekmunvl —
sewecmea NePEULHO20 CUHMe3d, KOMOopble NPUCYMCMEYIOM 60 6CeX YapPCmeax, Munax u Kidaccax
Jrcuebix  opeanusmos. OHu  AGNOMC  NOCPEOHUKAMU — KIeMOYHOU KOMMYHUKAYUU — HA
MOJIEKYIAPHOM YPOBHE U YYACMEYIOM 680 MHO2UX (DUSUONOSUYECKUX U NAMOPUIUOLOSULECKUX
npoyeccax. Ilamozcennvle dakmepuu u 6UPYCcvbl UCNOTL3VIOM JNeKMUHbL OISl NPUCOCOUHEHUS K
MKAHU XO3SAUHA, YMO S6AeMmCcsi 0OHOU U3 NPeOnocvbllok passumust ungexyuu. brokuposanue
aoee3uu cneyuguueckoz2o 6030youmeisi ¢ NOMOUBIO UHSUOUMOPOB IeKMUHA ABISIeMCS OCHOBOU
AHMUAO2E3UBHOL  Mepanuu, albMePHAMUSHBIM CNOCOOOM JNedeHuss UH@EeKYuUll, Bbl36AHHbIX
MYTbMUPE3UCMEHMHbIMU  Wmammamu  oakmeputi. Muozouucientvle JeKmMuHbl NPOSGILIOM
NPOMUBOONYXONEBVI0 AKMUBHOCMb U UCCLEOYIOMCsl KAK NOMEHYUATbHble NPOMUBOONYXOJle6ble
aexkapemea. Ha cecoonsawnuil OeHb OHU HAWIU NPAKMUYECKOe NPUMEHeHUue 6 psoe
V3KOCHeYUaIu3sUpoOBaAHHbIX MEOUYUHCKUX Ompaciell, MmaxKux Kax 2Uucmono2us (evisigienue
VeIeBOOHBIX — CMPYKMYP — HA  NOBEPXHOCMU  KIemOK U mMKauell),  OUASHOCUKA
UMMYHOODUYUMHBIX COCMOSIHULL U BbISGIEHUE XPOMOCOMHBIX HAPYUWEHUL, MPAHCHIAHMOL02US
(pazoenenue Kiemox Kposu U JIUMPOUOHBIX KIeMOK, OMIUYAIOUWUXCS NO  AHMUSEHHbIM
ceoticmeam). Cuumaemcsi O4eHb 3HAYUMENbHOU NEPCHEeKMUBA NPUMEHEHUs JIeKMUHO8 Npu
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oducmkKe  Kpoeu om eupycoese, namoJjiocudecKku - USMEHEHHblX  2IIUKONPOMEUHOS, onsa
LfeﬂeHalea@]leHHOﬁ 0ocmasKu JeKkapcme K HOPMAJIbHbIM Ul namojlocudecKu U3SMEHEHHbIM
Kiemkam u mMKaHAM  opeanusma, uiu K MH¢€KZ4MOHHblM azeHmanm. AKmya]ZbelM u
nepcneKkmueHbim npe()cmaeﬂﬂemc;z coyemanue c8OUCME IeKMUHO8 U MACHUMOY)Y8CMEBUMETbHBIX
9iC€JZ€3OCOa€p9fCClWMX HAHOKOMNO3UMOB 6 COCMABe MASHUMHBIX HCUOKOCcmell Ojis NPpUMEHREHUs 6
OHKOJlO2UU.
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The review material belongs to the scientific and practical issues related to the
interdisciplinary direction on the border of nanotechnology, surface chemistry and physics,
biology and medicine and is based on the use of natural components in the composition of iron-
containing bioactive nanocomposites and magnetic fluids in creating effective vector systems for
antitumor therapy with minimized side effects on the human body and improved compatibility
with other drugs. Such natural components, which have unique properties, significant and not
yet realized potential opportunities for practical use, include, in particular, lectins. The aim of
the work is to select and analyze the results of works on the extraction of lectins, the study of
their properties and application in biology and medicine.

Lectins are a group of substances of protein nature (proteins and glycoproteins) of non-
immune origin, which have the ability to reversely and selectively bind carbohydrates and
carbohydrate determinants of biopolymers without changes in covalent structure and recognize
them with extremely high specificity. Due to this property, they are an ideal tool for reading of
code in the structure of specific sugar epitopes on the surface of all cells. Lectins are substances
of primary synthesis and are present in all kingdoms, types and classes of living organisms. They
mediate cellular communication at the molecular level and are involved in many physiological
and pathophysiological processes. Pathogenic bacteria and viruses use lectins to attach to the
host tissue, which is one of the prerequisites for the development of infection. Blocking of
specific pathogen adhesion with lectin inhibitors is the basis of anti-adhesive therapy, an
alternative method of treatment of infections caused by multidrug-resistant bacterial strains.
Numerous lectins show antitumor activity and are being studied as potential antitumor drugs. To
date, they have found practical application in a number of specialized medical fields, such as
histology (detection of carbohydrate structures on the surface of cells and tissues), diagnosis of
immunodeficiency and chromosomal abnormalities, transplantology (separation of blood cells
and lymphoid cells with different antigenic properties). The prospect of use of lectins in the
purification of blood from viruses, pathologically altered glycoproteins, in the targeted delivery
of drugs to normal or pathologically altered cells and tissues of the body or to infectious agents
is considered very significant. The combination of properties of lectins and magnetically
sensitive iron-containing nanocomposites in the composition of magnetic fluids for use in
oncology is considered relevant and promising.

Keywords: lectins, obtaining, properties, application, biology, medicine
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