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KopucHa mogens HanexuTtb go dapMmalii i MeguuuHmn, a came o 3acobiB, WO MicTATb GionoriyHo
aKTUBHI PEYOBUHW POCMAMHHOIO MOXOMXEHHS, 30KpemMa [0 Ccnocoby ofepxaHHsa 3acoby 3
npoTu3ananbHo i€l Ha OCHOBI COKY NIOAIB OXUHM.

3ananbHi 3aXBOPIOBAHHSA, BKMOYAKYM Pi3HI BUOM PEBMATUYHUX 3axXBOPHOBaHb, € CEPUO3HOI
npobnemMor OXOPOHM 340POB'A Y BCbOMY CBITi. 3ananeHHs - ue 3axvMcHa peakLisi opraHiamy Ha BNnus
DakTepin, BipyciB, nNapasvTiB, a TakOX HeraTUBHMX 30BHILLHIX dakTopiB (Temnepatypa, pagiauis,
BNAMB XiMiyHMX cnonyk [1]. Ha cborogHi, 3rigHO 3 KNiHIYHUMM NpPOTOKONamMu  fiKyBaHHSA
BMKOPUCTOBYIOTb HeECTepoigHi npoTusdananbHi npenapatu (HIBI) Ta cTepoigHi npenapatu, ki
npu3BoaAaTb OO Cepro3HMx nobiyHux edpekTiB. HIBI1 iHriGyloTb paHHi eTann 6GiocuHTE3y
npocTarnaHauHiB 4epes iHribyBaHHs uuknookcureHasm 2 (LUOI-2). HIMBIM € BaxnvBumu
npenapatamu, $Ki BMKOPUCTOBYIOTbCS AN 3MEHLWEHHA Hebakanux HacnigkiB 3ananeHHs. Ane,
posroTpuBane 3actocyBaHHs HIBIT nos'a3aHe 3 cepueBO-CYAMHHO, LUMYHKOBO-KMLLKOBOK Ta
HUPKOBOK TOKCUYHICTIO. Tak camMO BUKOPUCTaAHHA KOPTMKOCTEPOIQiB NPM3BOAUTL O TiNEepTOHil,
rineprnikemii, octeonopo3sy [2]. TOKCU4YHICTb | peunamB CUMMTOMIB MPU MPUMUHEHHI NPUAOMY €
Ceprio3Hol0 nNpobrnemMoto, MOB'A3aHOK 3 HasfBHMMMK Hapasi CUHTETUYHMMW npenapatamu. Takum
YMHOM, po3pobka Ginblw B6e3nevyHMx npoTudananbHUX 3acobiB 3anUILIAETbCS akTyanbHOK A0 LbOro
yacy.

Pospobka npoTusananbHuMx npenapartiB, OTPUMaHUX 3 MNPUPOOHUX CMOMyK, € pauioHaNbHO
cTpaTterieto nikyBaHHS 3ananbHUX 3axBopioBaHb. ditonpenapatv € 6e3nevyHumu, edekTMBHUMM,
DOiocymMiCHUMM Ta EKOHOMIYHO BUFOHUMW anbTepHaTMBaMW MNiKyBaHHIO 3anaribHUX 3axBOPHOBaHb.
MpoTnsananbHa gia iTOKOMMNOHEHTIB 34INCHIOETLCA 3a PaxYHOK iX BNIMBY Ha KIHOYOBI perynaTopHi
mMonekynu, Bkrtovatoum LIOM-2, uwutokinv, sgepHun daktop kB (Nf-kB), docconinazy A2, 5-
ninookcureHasy (5-J10I") Ta okmMcntoBanbHU cTpec [3].

Bigmomnii cnoci® oTpumaHHa nonigeHonbHoro kKomnrekcy "®naeiTMH" 3 npoTmMsananbHoLo,
aHanreTU4yHoH, NPOTUBMPA3KOBOK Ta AHTMOKCMAAHTHOK aKTUMBHICTIO 3 NUCTS BMHOrpagy CopTy
HOabyw [4], wo BkMYae ekcTpakuito cupoBuHM 50 % CnNMPTOM €TMNOBUM, MPWU CMiBBIOHOLLEHHI
cupoBuHa ekctpareHT 1:10 3 noganbwum ynaptoBaHHAM, GinbTpauieto, pecopbuicto PeHONbHNX
CMonyk 3 ocagy BoAOH, YNapoBaHHAM i CYLUiHHSM.

[o HeponikiB BiAOMOro Cnocoby MOXHa BiAHECTU OAHOKPATHY EeKCTpakuito, sika He [O03BONSeE
OOCArHYTU MaKCUManbHOro BUTATY i3 CUPOBMHM NONIEHONBHMX CMOMYK.

IcHye cnocib oTpuMaHHS KOMMfekcy GioNnoriYHO akTUBHMUX PEYOBUH Yy POPMi CyXOro eKCTpakTy 3
NPOTMBUPA3KOBOO, MpOTU3anasnbHOK Ta MeMbpaHocTabinizytouoto gieto 3 NUCTA NilUHU 3BUYaRHOT
abo rpaby 3BmyariHoro [5] WnsxoM TpUpas3oBO eKCTpakuieto BoAok 3a TemnepaTtypu 50-60 °C npu
cniBBiAHOLWEHHI cMpoBUHU Ao ekcTpareHTy 1:10-1:15 npoTtarom 4-5 roguH.

[o HeponikiB BigomMoro cnocoby MOXHa BigHECTW TpuBamniCTb nNpouecy Ta HeOOCTaTHIo
aHTMOKCUAAHTHY Aito 3acoby.

Bimomnii cnoci6 opgepkaHHs 3acoby 3 npoTusananbHOK Ta aHTUOKCUMAAHTHOW et [6], wo
BKITIOYaE EeKCTPakLuilo nucTa abprkoca 3BMYAMHOrO rapsyol BoOok Mpu cniBeBigHoweHHi 1:10-1:11
npotarom 30 XBWMNWH, INLTPYIOTb BUTAMM, ynapowTb o6'€gHaHi BUTAMM Nig BakyymMom [0
cnisBigHowWweHHA 1:1.

[lo Heponikis 3a NPOTOTUMOM MOXHa BiAHECTN BUKOPUCTaHHA BOAW, K EKCTPareHTy, OCKiNbKu npu
OaHin  eKkcTpakuil ekcTparyeTbCa nonicaxapuan, ki He MalwTb aHTMOKCUOAHTYy Jilo, a nuwe
30iNbLUYIOTb Macy CyxOro 3arnuLiKy eKCTPaKTy, TakoX Npu eKCTpakLii BOLOK He ekcTparyetbes binbLua
YyacTka onaBoOHOIAIB.

3agada KopucHoi mMogeni € po3pobka cnocoby odepxaHHs 3acoby 3 nNpoTu3ananbHOK Aie Ha
OCHOBI COKY NIOAIB OXUHMU.

MocTaBneHa 3afjadva BUPILLYETLCSA TUM, LLO Yy CNOCcoOi ogepxaHHsa 3acoby 3 NpoTusanasnbHo Jieto
Ha OCHOBI COKy MIOAIB OXWHM, LLO BKITIOYAE WO BKMOYae (PinbTpyBaHHS i ynapioBaHHA POCMAMHHOI
CUPOBUHW, 3riAHO 3 KOPWUCHOK MOAENI0, K POCINHHY CUPOBUHY BMKOPUCTOBYIOTb MIOAUN OXWUHW,
CUpOBMHY MpecyloTb, godawTs 96 % eTaHon y TPWKpaTHIA KINbKOCTI A0 BUTAMY, QiNbTPYHOTh,
KOHLUEHTPYIOTb pinbTpaT y Bakyym-BunapHoMmy anapaTti 3a Ttemnepatypu 50-60 °C go BOMnorocTi
ekcTpakty 25 %. Mig ymoBHOW Ha3eoto "PybGicdeH"

Mpuknapg 1.

100 r nnoais oxuHW npecyBanu, Ao ogepxaHoro sutary 80 r gogasanu 240 r 96 % etaHony,
dinbTpyBanu, KOHUEHTpyBanu inbTpaT y BakyyM-BunapHoMy anapaTi npu Temnepatypi 50-60 °C go
BOMOrocCTi eKcTpakTy 25 %.

Mpuknag 2.

[nsi TeopeTWyHOi OUiHKM nNpoTM3ananbHOi aKTUBHOCTI eKCTpakTy Oyno BMKOPUCTAHO MeTozd
MOIEKYNSIPHOro AOKiHrYy. [ns npoBedeHHs LbOro AOCHIMKEHHS Oyno BUKOPUCTAHO KOMM'IOTEPHY
nporpamy Autodock 4.2 MGL Tools. [ins gocnigkeHHs npoTusananbHoi akTuBHOCTI 6ynu obpaHi pag
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depmeHTiB - LIOIN-2 (PDB ID: 1ddx), Nf-kB (PDB ID: 1svc), docdonunasa A2 (PDB ID: 3hsw), 5-J10I
(PDB ID: 2g7m) paHi cTpykTypu bepmeHTiB Bynu B3aTi 3 6aHKy gaHux 6inka (BAB) [7]. 3a gonomoroto
Computed Atlas for Surface Topography of Proteins [8] 6ynu Bu3Ha4yeHi aMiHOKMCNOTU B aKTUBHOMY
LEeHTpi cepMeHTy BigNOBIOHUX 3a MOro iHribyBaHHA. [Ona gocnigpkeHHa 6yno B3ATo uiaHnanH-3-O-
rntoko3ng (CID_12303220), ockinbkv gaHa crnofyka € rofoBHMMM y cknagi 3acoby, sk ctaHgapT, y
npoTmsananbHOi akTUBHOCTI - AauknodeHak HaTpito (CID_5018304), 3D - cTpykTypa AaHuX CMonyk
oynu B3aTi 3 PubChem [9]. Komn'toTepHoto nporpamoto Autodock 4.2 MGL Tools 6yna BukopucTtaHa
Ana onTumisauil CTPYKTYpu (OepMeHTIB LUNAXOM BUAANEHHA BOAM, 3aMBUX aToMIB, | AodaBaHHSA
BogHeBux rpyn. MoTim AutoGrid BM3Hauuno HaTMBHE po3TallyBaHHA NiraHQy ANs 3B'A3yBaHHA 3
aKTUBHUM LIEHTPOM (PEPMEHTY LUSISIXOM po3TallyBaHHSA KoopauHaTtu citkm (X, Y i Z). 3B'A3yBaHHsA
niraHgy 3 hepMEHTOM MPOBOAMIIN LUMSAXOM PEryntoBaHHS napameTpiB reHeTudHoro anroputmy (IA),
BukopuctoBytoun 10 3anyckiB kputepiiB [A. [Ons OUiHKM edeKTUBHOCTI piBHS 3B'A3yBaHHS Oynun
BMKOPUCTaHI HacTyrnHi noka3Huku E (EHepris 3B'A3ky, kkan/monb) i IC50, (koHUEHTpauis pe4yoBUHN, sika
iHrioye 50 % depMeHTy, MMOrb). Y BUNagky nokasHuka E, YaM mMeHLe 3HadYeHHs, TUM Kpalle 3B'A30K
MiX niraHaoM i bepMeHTOM.
PesynbTatu gocnigxeHHs npeactasneHi y Tabnuui 1.

Tabnuusa 1

Pe3ynbTati gocnimkeHHs1 MOMEKYNsipHOro AOKIHIY NpoTM3ananbHOi akTMBHOCTI LiaHnauHy-3-0O-
rniokosuay 3a doepmeHTom LJOI-2, Nf-kB, 5-J10T", dbocchoninaza A2

Lor-2 Nf-kB 5-J10I dPocdonmnasa A2
E, I1Cso, E, 1Cso, E, I1Cso, E, I1Cso,
kkan/M MM kkan/M MM kkan/M MM kkan/M MM
E:;‘Si?oobe”a*( 576 | 0,05977 | -390 | 1,38 | -6,00 | 0,03982 | -7.65 | 0,00248
Lianignn-3-O- | 14 65 | 00000112 | -5,38 | 01148 | -8,65 |0,000458 | -11,52 | 0,0000036
rnikosug
Mpuknapg 2.

lMpoTnsananbHa akTuBHICTL 3acoby PybicbeH 6yna BuByeHa Ha 30 6inux Ge3nopogHux Lwypis-
camuiB macow 180-220 r, Ha gakux Oyna cTBOpeHa MOAenb FOCTPOro 3ananeHHs, iHOyKOBaHOro
cybnnaHtapHoto iH'ekuieto 0,1 mn 1 % kapariHaHy (Fluka, WBenuapis) y npaBy 3agHio nany LWypis.
BumiptoBaHHa Habpsky nanu y wypis nposogunu vepes 1, 2, 3, 4 roaMHn 3 ypaxyBaHHAM TOro, LUO
nicrns BBeAEHHS] MaKCUMarnbHUA HAbpsK KapariHaHy cnocTepiraeTbCA A0 TPETil FOAMHI, MOTIM HabpsK
MOCTYMNOBO 3MeHLIYETbCS npoTsarom AHs [10]. Ana uboro obesr nan cm® BMMiptoBany 3a 4OMOMOrow
umdposoro nnetusamometpa Panlab (lcnania) mogeni LE 7500 Bepcii V29/10/2014. BenuyuHa
HabpsiKy B KOXHOMY Yy BUMaAKy Bu3Hadanacs pisHUUe B 00cA3i Mk HabpsknMMu Ta 300pOBUMMU
nanamn i Bupaxanacs %, MnoKasyluu, HacKinbku [OChigKyBaHWA npenapat MpUrHivye pO3BUTOK
HabpsiKy NOpPIBHAHO 3 KOHTponewm, Ae BenuynHa Habpsky npunmanacs sk 100 %. AHTuekcygaTuBHa
aKTUBHICTb EKCTPaKTy Ta npenapary NopiBHAHHS po3paxoByBanu 3a oopMyroto:

_ (Mg —My) =100 0

IVlsh_th

e A - aHTMeKcyaHTHa akTUBHICTb, %; Ms - 00'em Habpsaknoi nanu B gocnigi; Mn - 06'eM 300poBoi
nanu B gocnigj; Msh - 06'em Habpsiknoi nanu B KOHTPOni; Mhc - 06'eM 340pOBOI Nanu B KOHTPOTTI.

Yci TBapuHu 6ynu posgineHi Ha 5 rpyn. lNepwa rpyna - KOHTpOSfibHa nartonoria (TBapuHam
cybnnaHTapHO BBOAWMM PO34YMH KappareHaHy, a BcepeauHy wrnyHka - 0,5 mn/kr guctmnboBaHoi
Boaun). Opyra, TpeTd i yeTBepTa rpynu - TBapuHaMm nig LWKipy BBOAWNN PO3YMH KappareHaHy, i
BMBYEHWI 3acib - BcepeauHy wWnyHka B fo3si 15,0 mr/kr, 30,0 mr/kr, 60,0 mr/kr, BignosigHo. TBapnHam
5-i rpynn Ha TNni BBEOEHHSI KappareHaHy BHYTPILUHbOLUSTYHKOBO BBOAMMM MNpenapaTty MOPIBHSIHHSA:
avknodeHak HaTpito B f03i 8 mr/kr.

PesynbTatv BMBYEHHS MpoOTM3ananbHOi akTMBHOCTI 3acoly, OJepXaHoro 3a 3asiBleHUM
cnocobom, HaBefeHi y Tabnuui 2.
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Tabnuuga 2

Bnnus pocnigxysaHoro 3acoby Ha npouec ekcyaadii
npuv 3ananeHHi kappariHaHy y wypis (M £ m, n=8, p < 0,05)

FYRET -
LocnimkysaHuii [osa, i;CI;FIﬁyBaHHFl Habpsiky NOPIBHAHO 3 KOHTPOMEeM MNpPOAOBX
3pasok mr/kr 1 rogmHa 2 rogvHa 3 roguHa 4 roanHa
* *
PyGiceH 15,0 i%% 2+E(>)(:)3 0,0 0,0
: 110,0* 36,0* 5,0* 10,0*
Pybicpen 300 £1,0 £0,37 £0,05 £0,05
: 118,0* 103,0* 82,0* 69,0*
Pybicpex 60.0 1,8 £1,0 £0,8 £0,7
[unknodeHak HaTpito 8,0 Egg f?g f?g izg
MpumiTky:

* - piBEHb CTATUCTMYHOI 3HAYYLLOCTI WOAO rpynn NpenapaTty NopiBHAHHA UKo eHaK HaTpito;

BignosigHo OO0 OTpMMaHMX TEOPETUYHUX PEe3ynbTaTiB Yy OOCNIMKEHHS MONEKYyNsSpHOro AOKIHry
npoTusananbHOi  akTMBHOCTI  uiaHiguHy-3-O-rniko3vgy 3 aktuBHuM  uUeHTpom LOIM-2, 6yno
BCTaAHOBMEHO, LLO PiBEHb €Hepril 3B'A3Ky UiaHignH-3-rnoko3ungy 6yB Bue Ha 50 %, HiX y cTaHgapTy
NOPIBHAHHA OuKNOodeHaky HaTtpito, BignosigHo. [lpn TeopeTU4HOMY [OCHIMKEHHI iHribyBaHHSA
depmeHTy Nf-KB 6yno BCcTaHOBNEHO, WO piBeHb eHeprii 3B'a3Ky uiaHignHy-3-O-rniko3vay Buwe Ha
35 % HiXX y cTaHAapTy NOPiBHSAHHA AMKNodeHaky HaTpito, BignoBigHo.

Mpn MonekynsapHOMY [OOKIHTY udiaHiaMHy-3-O-rniko3nay 3 akTMBHUM ueHTpoM 5-JIOI 6yno
BCTAHOBMEHO, L0 piBeHb eHeprii 3B'A3ky UiaHignHy-3-O-rniko3mgy 6yB Buwe Ha 40 %, Hix y
cTaHOapTy MNOPIBHSAHHA AuknodeHaky HaTtpito, BignosigHo. Y Tabnuui 1 nokasaHo, Wo npu
TEOpPEeTUYHOMY AOCHiAXEHHI iHribyBaHHs1 pepmeHTy docdoninasa A2 6yno BCTaHOBMNEHO, WO pPiBEHb
eHeprii  3B'A3Ky UiaHignHy-3-O-rniko3ngy OyB Buwe Ha 40 %, HiX y cTaHgapTy MNOpPIBHSAHHSA
AnknodeHaky HaTpito.

"Py6ideH" y aosi 60,0 mr/kr 3Ha4yHO 3mMeHWMnB Habpsak nanu Ha 118 % NOPIBHAHO 3 KOHTPOMBLHOK
rpynoto Bxe 3 nepLuoi roanHn. Hagani Habpsak nanu ameHwmeces Ha 103,0, 82,0 Ta 69,0 % yepes 2, 3
Ta 4 rogvHuW, BiANOBIAHO MOPIBHAHO 3 KOHTPOIIBHOK rpynoto. PiBeHb NpoTMeKcyaaTMBHOI akTUBHOCTI
"Py6ideHy" y posi 30,0 mr/kr 6yB goctoBipHO (p>0,05) Hwx4e MOpPIBHAHO 3 Mpunomom [o3n "
Py6icbeHy " 60,0 mr/kr. 3actocyBaHHs " PybicbeHy " y gosi 60,0 mr/kr nokasano 3HavyHe 3MeHLUEHHS
Habpsky yepe3 1, 2, 3 Ta 4 roguHy NOPIBHAHO 3 NpenapaTtoM MOPIBHSHHA AMKINOodEeHaK HaTpito.
(Tabnuus 2)

Takum 4mMHOM, 3asBreHVIn cnocid odepxXaHHs 3acoby 3 MpoTM3anarnbHOoK Ai€0 Ha OCHOBI COKY
MNMoAIB OXWHW, BiA3HAYaETbCA PSAOM Nnepesar:

1) npocToTa Ta MOXNMBICTb NPOBEAEHHSI HA CTaHAAPTHOMY ObNnagHaHHI Y MPOMMUCIIOBUX YMOBaxX
YkpaiHu;

2) BiTYM3HHAHA CUPOBUHA;

3) HasBHICTb BMpaXeHO! MpoTM3ananbHOi AaKTUBHOCTI COKY MMOAIB OXWHW, OAEpPXKaHoro 3a
3asABneHnm cnocobow;

4) NepcrnekTUBHICTb BUKOPUCTaHHSA OOEepXaHOro COKy SK NiKapCbKOi CybCTaHUil ANnS ogepXaHHSA
Pi3HUX NikapcbKnx hopm.
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®OPMYJIA KOPUCHOI MOJEN!I

Cnocid opepxaHHsi 3acoby 3 MpoTM3anasnbHOK [LiEl0 Ha OCHOBIi COKY OXMWHW, LIO BKITHOYaE
iNbTPYBaHHSA | ynapitoBaHHS POCIMHHOI CUPOBMHWU, SKUA BiAPIBHAETLCA TUM, WO SK POCIMHHY
CVPOBMHY BMKOPUCTOBYIOTb M0OAWN OXWHW, CUPOBUHY NpecytoTb, AofatoTe 96 % eTaHon y TPUKpaTHIN
KifbKOCTI 40 BUTArY, QIiNbTPYOTb, KOHUEHTPYIOTb inbTpaT y Bakyym-BMNapHOMYy anaparti 3a
Temnepatypu 50-60 °C go BonorocTi ekcTpakTy 25 %.

Komn'totepHa BepcTka O. Psibko
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