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BACILLUS PUMILUS N AKCTPAKTOB JIEKAPCTBEHHbLIX PACTEHVWN ETMNTA
HA KJIETKU AQEHOKAPLUWHOMbI JIEFKUX YEJIOBEKA
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AHTVKaHLeporeHHass akTMBHOCTb MHOTMX MpenapaToB, MC-
nonb3yemMbiX AN NeYeHns naulMeHToB CO 3/10Ka4YeCTBEHHbIMU
HoBOO6pa3oBaHVaAMK, 06ycnoBfeHa KX Cnoco6HOCTbIO MHAOY-
LMpoBaTb anonTo3 onyxoresbiX knetok. B HacTosAwen paGoTe
1ICCrNefoBaHo WHAMBYAyanbHOE W COYeTaHHOe anonTo3uHAY-
umpytowiee penctene PHKasbl Bacillus pumilus (6unHasbl) un
BO[HbIX 3KCTPaKTOB KOpPbl BOCbMW NEKapPCTBEHHbIX PacTeHui
Ervnta Ha kneTkn ageHokapuvHOMbI nerkoro yenoseka A549.
VcTaHoBneHo, 4To 6uHasa B KoHueHTpaumm 300 mkr/mn gocTto-
BEPHO MOBbLILLAET NPOLEHTHOE cofep>kaHne anonTUYeckrx Kne-
TOK B MOMNynsuuy onyxornesbix KreTok 4dernoBeka A549 vepes
24 4. [locToBEPHO 3HaYMMbIM [40303@BUCMbIM anonToreHHbIM
3pdekTomMm 06nagany 3KCTPakTbl pacTeHuin anbbuunn rnebekk
(Albizzia lebbeck) n 6ayxuHun nectpown (Bauhinia variegate).
[Moka3aHo, 4TO KOMGWHAUMA 6GMHa3bl U BOAHbIX 3KCTPaKTOB
Kopbl Tpex pacteHun Albizzia lebbeck, Bauhinia variegate,
Kigelia africana ycunuBaeT WHOYKUMIO anonTo3a KreTok aje-
HOKapuuHoMbl nerkmx venoseka A549 no cpaBHeHWO c Oen-
cTBMEM 61Ha3bl 1 3KCTPaKTOB B OTAENbHOCTU. [lonyyeHHble
pea3ynsraThl NO3BOMAAIOT paccMaTprBaTbh KOMBUHaLMI0 61Ha3bI
11 BOOHbIX 3KCTPaKTOB Kopbl pactenun Albizzia lebbeck, Bauhinia
variegate, Kigelia africana kak ocHOBY Ansi cO34aHus npupoa-
HbIX LWafsawmx cpeacTB, CnocobHbIX MHAOyLMPOBaTb anonTos3
B OMyXONeBbIX KreTkax.

KnioueBble cnoBa: anonTto3, OMyxofieBble KNeTKn, puBoHy-
Kreasa, 3KCTPaKkTbl pacTeHU, NPOTOYHasA LMTO(IyopeEMETPUS.

BeepgeHve

lMpo6nema NpodunakTukA 1 Tepanum OHKosornye-
CKUMX 3a60rieBaHUI OCTaeTcsl akTyalnibHOM BO BCEX CTpa-
Hax mupa. Mo gaHHbIM Me)xayHapogHoro areHTcTBa no
nccnenosaHuio paka B 2012 r. Bo BceMm mMupe 6bIr1o
3apernctpupoBaHo 14 MNH HOBbIX crly4aeB 3a6oreBa-
HWIA 3MOKAYECTBEHHbLIMM OMNYyXONs MK 1 MO MpPOrHo3am,
3a 6nukanwure 20 NeT 3To YMCI0 BO3PacTET NPUMEPHO
Ha 70% [1].

Ha cerogHsWHWA feHb Co4YeTaHue XMpYpruyeckmx
MEeTO[0B NeYeHUs, Fly4eBoO N XMUOTEpPaNUX OCTaeT-
CS 30M0TbIM CTaHOApTOM JIeYEHUS OHKOSIOrMYECKNX
60JIbHbIX, YTO MO3BOMWAO MOBLICUTL BbIKMBAEMOCTb
nauveHTos 3a nocnegHve 30 net po 8 pas [2, 3].
Tem He mMeHee, B cury HeraTuBHbIX MOB604YHbIX 3hdek-
TOB XVMIMMWOTEPANUN C UCMOSIb30BaHNEM CUHTETUYECKMX
npenapaToB (cucTemMHasi TOKCUYHOCTb, MOSIBSIEHVE fe-
KapCTBEHHO-YCTOMYMBbLIX KIOHOB OMyX0NeBbIX KIETOK U
T.0.) BECbMA OMpaBfAaH Bo3pacTalLwmi MHTEPEC K pas-
paboTKe HOBbIX CTPaTErui fieYeHns Ha OCHOBE NPUPoa-
HbIX MaTepunasnoB C HM3KOM TOKCUYHOCTbIO.

CKPWHWHI NIEKapCTBEHHbIX PACTEHMI B KAa4YecTBe WC-
TOYHVKOB MPOTVBOPAKOBbLIX areHToB Havanca B 50-x
rofgax NpoLUrioro Beka ¢ OTKPbITUS ankanonnoB 6apBuH-
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Induction of apoptosis is a primary mechanism of
anticancer activity of several drugs using for cancer therapy.
Apoptosis-inducing activity of Bacillus pumilus ribonuclease
(binase) and stem bark agueous extracts of eight medicinal
plants from Egypt in human A549 alveolar adenocarcinoma
cells was studied. It was shown that binase (300 wg/ml)
significantly increases the portion of apoptic cells in population
after 24 h. Extracts of Albizzia lebbeck and Bauhinia variegate
demonstrated a clear dose-dependent apoptosis-inducing
effect. Combined treatment of A549 cells with binase and
stem bark aqueous extracts of Albizzia lebbeck, Bauhinia
variegate, Kigelia africana enhances induction of apoptosis
in comparison with binase and extracts alone. Results
obtained allow to consider combination of binase and stem
bark aqueous extracts of Albizzia lebbeck, Bauhinia variegate,
Kigelia africana as a source for development of low toxic,
natural drugs to induce apoptosis in tumor cells.

Keywords: apoptosis, tumor cells, ribonuclease, plant
extracts, flow cytometry.

ka Vinca rosea L., BMHGNacTnHa N BUHKPUCTUHA, U Bbl-
OENeHNs UMTOTOKCUYecKux nopodunnoTokcrHos [4].
[penapaTbl Ha OCHOBE 3TUX BELIECTB Cenyac YCreLwHo
NPUMEHSIOT A9 NeYeHns AeTCKOW Nenkemum, numdo-
rpaHyfnnomaTo3a, OCTPOro Sliefrko3a, Onyxonen MArkmx
TkaHen. Ankanoug naknutakcen (Takcon), BblAENEHHbIN
n3 Tmnca arogHoro (7Taxus baccata), — ognH 13 cambIX
3 (PEKTUBHBIX NMPOTUBOOMYXONEBbLIX NPenapaToB B fe-
YEeHUM paka MOJSIOYHOW >Kenesbl, andHukos [5].

B HacTosuee BpemMs NpoTVIBOOMNYXOSEBOE AENCTBUE
nokaszaHo ana puboHykneas (PHKaz3) — BaxHenwmx
thepveHToB mMeTabonmnava PHK [6-10]. Ocobbin vH-
Tepec npencrtaenaloT cob6orn PHKa3bl Mukpob6Horo
NPOUCXOXAEHUS, T.K Y HUX HET CPOACTBA K MHIMBUTO-
py kaTanutuyeckonm aktueHoctn PHKas (RI), koTopbii
NPUCYTCTBYET MPaKTUYECKM BO BCEX TKaHAX MI1EKonu-
Tawwyx, a Takxke B CUMY LUMPOKUX BO3MOXKHOCTEN AN
BUOVIHXXEHEPUM AaHHbIX (DEPMEHTOB.

lMporpeccuBHbIM HanpaBfieHWEM B TepanuuM OHKO-
norvyecknx 3aborieBaHUin ABNSETCH KOMGWHMpOBaHME
npenapaToB, OTNINYaLWMXCS N0 CTPYKTYPE U MeXaHn3-
MaM [OEencTBMS, YTO MPUBOOUT K MOBbLIWEHMIO YPOBHS
3(hPEKTVUBHOCTM JNEYEHNs 3r10Ka4YeCTBEHHbIX HOBOOG-
pa3oBaHui.
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Llenblo paHHOro wvccnegoBaHus sBUMachb OLEHKa
ViHOMBMAyanbHoro M codetaHHoro pencteus PHKasbl
Bacillus pumilus w BoOHbIX 3KCTPaKTOB KOPbl BOCbMU
neKapcTBEHHbIX pacTeHun ErmnTa Ha nHayKkumMio anonTo-
3a B KyJILTMBMPYEMbIX OMYyXOSEBbIX KIIETKax YesioBeka B
ycnosusx in vitro.

Marepuan n meTtoabl
PacturenbHbii maTtepuan

PactutenbHbii mMaTepnan — Kopa J1IeKapCTBEHHbIX
pacTeHurn 6paxuxmToHa pasHonuctHoro (Brachychiton
populneus Schott & Endl), xnonkoBoro pepesa
(Ceiba pentandra L.), xnonka mana6apckoro (Bombax
malabaricum DC), xopusun BenwukonenHow (Chorisia
speciosa A.St.-Hil.), anb6uunn ne6ekk (Albizzia lebbeck
(L.) Benth.), 6ayxuHun nectpown (Bauhinia variegate L.),
kurenuun adpukaHckown (Kigelia africana (Lam.) Benth.),
cocHbl annenckon (Pinus halepensis Miller), 6bin co-
6paH B 60TaHMYeckoM cagy yHuBepcuTeTa r. AcbHoT,
ErvneTt. BbicylweHHbI 1 M3MESbYEHHBIA [0 MOPOLLKOO-
6pa3HOro CoOCTOSHMA pPacTUTENbHbIV MaTepuan XpaHunm
B TEMHOM, XOPOLLO NPOBETPVBAEMOM MOMELLEHWN.

lNpuroToBrieHve BoAHbIX 3KCTPaKTOB pacTteHuii. Bo-
OHble 3KCTpaKkTbl pacTeHWn 6binv nosyYeHbl MeTOO0M
X0NOAHOW 3KcTpakumn. PactutenbHbin maTtepuan (2 r),
3anveanu guctunnmposaHHon sogor (20 mn). 3kcTpak-
unio NpoBoannu B TedeHne 48 4. Npy KOMHATHON TeM-
nepaType 1 NOCTOSHHOM nepemMelunBaHum. MNonyyeHHyo
cMecb 3aBopayuBanu B 4—6 croes mapnm, oTXKMManu.
JKCTpakT nponyckanu Yepes unsrpoBasnbHyo Gymary,
3aTemM 4epe3 MembBpaHHbln unerp Synpor ¢ guame-
Tpom nop 0,2 mkm. CTepunbHbIA pacTUTENbHbINA 3KC-
TpakT pas3nuBanu B Npo6upkM anneHgopdg v xpaHunu
npu Temnepatype -20°C.

@epmeHTHbIVI  npenapaT. B HacToswen pa6oTte
6bina wucnonb3oBaHa 6wHaza — ryaHun-cneundgmy-
Haa PHKasza Bacillus pumilus. MonekynsapHas macca
12,3 kda, 109 ammnHokmMcnoTHbIX ocTaTtkos, pl = 9,5.

KneroyHbie nuHum un ycsioBusi KYyJibTUBUPOBaHNA

MccnenoBaHus npoBoamnu Ha nepeBmnBaeMbIX FINHUSAX
KyrbTypbl KIETOK afeHoKapuWHOMbI NEerkoro YerioBeka —
A549 (ATCC, Poksunnb, Mapunenn, CLUA) B ycnosu-
ax in vitro. Knetkn kynstuBupoBanu B cpegne RPMI-
1640, ¢ po6asnevnem 10% FBS, 2 mkM rnytamuHa,
100 eg/mMn neHUUMIIMHA 1 cTpenTomMuumHa npu 37°C
B aTmocdepe 5% CO,. [No ncteveHnn 24 4. nHky6rpo-
BaHusa kneTtkn AS549 BbiceBanu B 12-nyHOYHbIE NNaH-
weTbl. CHATME KNEeToK C KynbkTyparibHbIX COCYO0B Mpo-
W3BOAWSW COrNacHo onvcaHHon paHee metoavike [11].
[NopcyeT KonuyecTBa KMNeTOK MPOM3BOAUNIA B Kamepe
lopseBa. B kaxpyto nyHky BHocunm 150 Tbic. kneTok
A549 B cycneH3un. o gocTvKeHUM KneTkamm MOHO-
crnos (—60%) 3ameHsanu cpefly B JlyHKax Ha CBEXYI0
1 0o6aBnNanm nccrnegyemMble areHTbl: 6UHa3y B KOHLIEH-
Tpauun 300 mKr/mMn, BOOHblE 3KCTPaKTbl pacTeHuin B
KoHueHTpaumsax 150, 300 mkr/mn. Janee KNeTkn Kysib-
TuBMpoBanu B TedeHne 24 4. B kayecTBe No3NTUBHOIO
KOHTPOSS MCMNOSb30Bany Knaccuyeckuin MHOyKTop anon-
TO3a KamMnToTeuyH B KoHueHTpauun 50 mM [12].

lNpoToyHas umTomeTpus. AnonTUYeckne W3MeHEeHUS
KIEeToK donKcmpoBasiy C NOMOLLbIO NMPOTO4YHOI0 LMTOdITY-
opumeTpa FACSCanto Il (BD, CLLUA) ¢ ncnonb3oBaHvem
KaTWOHHOro Kpacutens mepouvaHuHa-540, 1 wmkr/mn,
KOTOpbI/A CBA3bIBAETCS C OTPULATENBHO 3apS>KEeHHbIM
hochaTtnanncepmHomMm, MNOABAAIOLWMMCA Ha BHELUHEN
CTOPOHE KNETOoYHOM MembpaHbl npy anontose [13].

Ons uMTOMETPUYECKOM OLIEHKM anonTUYEecKUX W3-
MEHEHWNA OMyXoNieBbIX KMETOK nop OencTBMEM Uccre-
OyeMoro areHta oTéupanu cpeny U3 JiyHOK W nomeLlanm
B MPOBUPKN; TPUMNCMHMU3NPOBANM MOHOCHON B JIyHKax u
nepeHocunn KrneTku B paHee oTo6paHHylo cpeny. Knet-
K ocaxkganu ueHtpudpyrposaHmem npm 1000 06./MUH.
5 muH. npu 23°C. KneTtkn pecycneHgupoBanu B 1 mMn
nuTtaTensHon cpegbl RPMI 1640. Kaxpagbin o6pa3el
okpalumBanu 9 Mk Kpacutensa mepoumaHuHa-540 npu
KOMHaTHOM TemnepaType, B TeMHoTe B TedeHne 20 MUH.,
nanee npoBoauvnu umMtTomMeTpuyeckun aHanmni. 06pa-
60TKY pe3ynsraToB NPOBOAUIKM C NMOMOLLbIO NporpavMmbl
FACSDiva Software (BD).

AnonTosnHayumpylLwmn 3ddekT paccyMTbiBanu no
thopmyne:

A3.% — Kon-Bo anontru4yeckux KneTok

=x 100.
O6lLee Ko/-BO KI1ETOK

Cratuctnyeckuvi aHann3 pe3yrnsratoB. Ctatuctude-
ckyto 06pa6oTky pes3ynsraToB MNpPOBOAUIN, WCMOSb3ys
nporpammy «Microsoft Excel 2003». AHanu3 untome-
Tpudeckmnx aaHHbIx npmBeneH ong 100 000 co6biTun.
[locToBEpPHOCTL pasnuuuin Mexxay rpynnamm AaHHbIX
OMpegensnn, MUcnosib3ys HenapamMeTpUYeckuin Kpute-
puin Kpamopa-Yan4a. Pasnuuusa cumtanucb OocToBep-
HbiMu npu p<0,05.

Pesynbrarbi

Anonrosunayuynpyrowmin aghgpext PHKasbi1
Bacillus pumilus Ha kneTkn ageHoKapyuHOMbI
nerkux 4enoseka A549

LinTomeTpnyeckoe wuccnenoBaHWe KyrbTypbl  Krle-
TOK ajeHokapumHombl nerkmx 4enoseka AS549 nocne
BO30EeNCcTBMSA 61Ha3bl B KoHueHTpauun 300 mkr/mn B
TeyeHun 24 4. nokasano yBeNn4YeHME VHTEHCMBHOCTMU
hryopecueHUMn KIETOYHOW CYCMEeH31n No CPaBHEHMIO C
KOHTPOJSIEM, YTO CBUAETENbLCTBYET O CBA3bIBAHUM KaTU-
OHHOro f1lyopecuUeHTHOro KkpacuTensa mepoumadHa-540
C OTpMLAaTEeSNlbHO 3aps>XeHHbIM QocdaTnaniCepriHoMm,
NosIBSISIIOLLIErOCSH Ha MOBEPXHOCTW KMEToK Mpu paHHEM
anonto3e [13]. CornacHo nony4eHHbIM AaHHbIM, o6pa-
60TKa 6mnHa3on kneTok A543 npuBognna K yBENNYEHNIO
[ONN KINeToK B COCTOAHUKM anonto3a Ao 6,075 %, B 10
BpPEMS Kak B KOHTPOJSIbHOM BapuMaHTe 3HaYeHVe JaHHOro
nokasatens coctasuio 1,98% (puc.).
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Puc. IHgykumsa anonto3a PHKasov Bacillus pumilus
(300 wmkr/mr) B KreTkax afgeHoKapuymHOMbI

nerkuvx dernioBeka A549.

* — OT/IMYNS OT KOHTPOSIS CTATUCTUYECKM 3HaYUMb]
npy p<0,05
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BnusiHue 3KCTpPaKTOB pacTeHWii Ha anonTos
KJIETOK afleHOKapLUHOMbI JIErKuxX
yenoseka A549

VHky6aums in vitro Kynsrypbl OMyX0fieBbIX KNeTok
A548 c BogHbIMW 3KCTpaKTamMy KOpbl BOCbMU Jiekap-
CTBEHHbIX pacTeHuin B TedeHve 24 4. npyBoawmsia K anon-
TUYECKUM N3MEHEHUSM pa3Hoi nHTeHcmBHocTU. Kak cne-
OVeT 13 pe3ynsraTos, NpeacTaBreHHbIX B Tabn. 1, cambii
BbICOKWA anonTo3nHOyLMpyowmm 3dqekT npogasnder
BOAHbIA 3KCTPakT Kopbl anbbuunn nebekk (A. lebbeck)
B 06eux nccregyemMblxX KOHLEHTpaumsx: NpoLeHT anon-
TUYECKNX KMNEeToK Npu AEACTBUW 3KCTPakTa yBENUYUI-
csa cooTBeTcTBeHHO B 4,2 v 4,6 pa3a No cpaBHEHWIO
C KOHTPOSIEM, MpeacTaBfieHHbIM HaTVBHbIMW KneTkamu

A549. 3ameTHoe NoBbILLIEHVE MPOLEHTHOW Oonu anomn-
TUYECKNX KIETOK TakXXe Habropanoyb npu AencTBUM
BOJHOro 3KcTpakTa 6ayxuHum nectpon (B. variegate): B
3.8 pa3za npu koHueHTpauun 300 mkr/mn (Taén. 2).

YMEpPEHHBbI anonTo3VHAYLUMPYOLWNIA ahpekT
Mo OTHOLWIEHWIO K OMyxoSfieBbIM KreTkam 06Hapy>XeH
ANl 9KCTPaKTOB KOPbl PACTEHWIA COCHbl ansfenckomn
(P. halepensis), kurenun adpukaHckon (K. africana),
xopuaun BenukonenHon (Ch. speciosa) n 6paxmxmnToHa
pasHonucTHoro (B. populneus) (taén. 2).

BooHble 3KcTpakTbl KOpbl  XSIOMKOBOrO  [EpeBa
(Ceiba pentandra) w xnonka mana6apckoro (Bombax
malabaricum) He NpPOSIBUNM anonTOreHHOW akTWBHOCTMK
B OTHOLLEHMN KMETOK afeHOKapLUMHOMbI NErkMx Yenose-
ka A549.

Tabnvya 1. AnonTo3uHAyLMpyOWMA 3cthchekT BOAHbIX 3KCTPAKTOB KOPbl PACTEHUIA HA KJIETKM

aAeHOKapuyMHOMbI Nierkux yenoseka A549

Ol anonTU4YeCKNX KNeToK B nonynauuv, %
ynauum,

N2 OKCTpPaKTbl pacTeHum
KoHTponb 150 mkr/mn 300 mkr/mn

1 Brachychiton populneus 2,2+0,45 2,4+0,4 4,7+0,2*

2 Ceiba pentandra 2,2+0,5 1,83+0,23 1,83+0,39
3 Bombax malabaricum 1,6£0,63 1,9£0,3 1,8+0,4

4 Chorisia speciosa 1,6+0,63 4,3+0,8* 4,7+0,3*

5  Albizzia lebbeck 1,67+0,63 7,0+1,9* 7,7+1,1*

6 Bauhinia variegate 2,1+0,45 6,3+1,17* 7,9+1,3*

7 Kigelia africana 1,7+x0,4 5,6+1,9* 5,2+1,6*

8 Pinus halepensis 1,7+0,4 2,7+1,09* 3,5+0,47*

* — CTAaTUCTUYECKN 3HAYMMO OTNMYaeTcs oT kKoHTpons, p<0,05.

Tabnuya 2. CoveTaHHblii anonTo3uHayumnpytowmii acpchekt PHKazbi Bacillus pumilus n BoaHbIX akcTpakToB
Kopbl pacteHuit (BJ) Ha kneTkn ageHokapumMHoMbl nerkux venoseka A549

[Aong anonTU4YecKux KJ1eTok B nonynauuun, %

FEEIELT Konrpons _ PHKa3a, B3 B3 PHKasa+B3 PHKasa + B3
300 mkr/mn 150Mkr/mn 300MKr/mn 150 Mkr/mn 300mMkr/mn
Brachychiton 2,7+0,45 6,7£1,07* 5,5%1,58* 5,3%1,24* 4,8+0,8 5,9%1,9
populneus
Chorisia speciosa 2,8%+0,05 8,4+1,07* 3,8+0,52* 4,4+0,47* 6,7+1,63 7,03+1,25
Albizzia lebbeck 2,7+0,45 6,7+1,07* 10,3%+1,5* 16,8+1,2* 17,7+0,8** 18,3+1,9**
Baubhinia variegate 1,9%0,2 5,4+0,8* 7,1£0,07* 12,3+£0,32* 10,03+1,18** 20,13+4,0**
Kigelia africana 1,9+0,2 4,2+0,2* 3,3+0,46* 4,1+0,5* 4,7%1,4** 5,6+1,1**
Pinus halepensis 2,7+0,6 6,7+0,8* 3,03+0,56 3,9+1,3 6,5+1,65 4,06+1,8

¥ — cTAaTUCTUYECKM 3HAaYMMO OTNnyaeTcs oT KoHTpons, p<0,095; ** — cTaTucTnyeckn 3Ha4dMmo oTnmndaeTcs oT BapmaHTa PHKasa

300 mkr/mn, p<0.05.
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Co4etaHHbII anonTo3nHAyUMpylowWmnin aghghekt
PHKas3sb1 Bacillus pumilus n BogHbIX 3KCTpaKTOB
KOpbl pacTeHuii Ha KJIeTKVN aAeHOoKapLUHOMbI
nerkux 4enoseka A549

B peaynsrate uvccnegoBaHWs YyCTaHOBIIEHO, 4TO
KOMBVHaumMsa 61Ha3bl M BOOHbIX 3KCTPAKTOB KOpbl TPEX
pacteHun A. lebbeck, B. variegate w K. africana ycn-
nMBaeT MHAYKLMIO anonTo3a y KNeTok ageHoKapumHOMbI
nerkux yenoseka A549. Co4veTaHHoe OencTBme 6MHasbl
(300 mkr/mn) n akcTtpakTa B. variegate (300 mkr/mn)
J0CTOBEPHO MOBbILLAMO NPOLEHTHOE COAep>kaHMe anor-
Tu4yeckmx knetok B nonynsumn B 10,6 pa3 no cpaBHe-
HVIO C KOHTponem 1 B 3,7 pa3 no cpaBHEHUO C 6UHa-
3o01. Npu coBmecTHoM penctBun PHKa3sbl n akcTpakTa
Kopbl A. lebbeck Tak)xe npovcxoauso yBennyeHne gonm
anonTundeckux knetok A549: no 6,8 pa3 Hag TakoBbIM B
KOHTporne v B 2,7 pas3 rno cpaBHEHUIO C AeNCTBUEM BUHa-
3bl B oTAENbHOCTY. KoMBUHaumsa 61Ha3bl C 3KCTPAKTOM
K. africana Bbl3biBana HECKOSIbKO MEHbLUEe, HO cTaTu-
CTUYECKN OOCTOBEPHOE MOBbLIWEHE WHOYKUMA anonTo-
3a y onyxonesbix KneTok (Taébn. 1). BogHbln akcTpakT
kKopbl Ch. speciosa He noBbllWan anonTo3VvHAyLUVpyo-
LY aKTVMBHOCTb 6MHAa3bl B OTHOLUEHUM KreTok AS549.
B To >xe BpemM$ npn co4yeTaHHOM BO3AENCTBMU GMHa3bI
M [aHHOro SKcTpakTa Habnwpganocb [A0303aBUCUMOE
MOBbILIEHNE anonTOoreHHoro 3gdekra no CpaBHEHWUIO
C uvHOMBMAyanbHbIM OENCTBMEM CaMOro 3KCTpakTa
(Tabn. 2).

CoBmecTHass 06paboTka KNeTok aAeHOoKapLMHOMbI
nerkmx 4ernoseka AS49 BoOHbIMK 3CTPaKTamMun Kopbl
B. populneus vinn P. halepensis c 61Ha30l He Bbi3biBana
3HA4YMMOro NoBbILLIEHVS NMPOLIEHTHOrO cofep>kaHns anon-
TUYECKUX KNETOK, VHOYUMPOBaHHbIX (DEPMEHTHBLIM Mpe-
napaTtom Uny aKcTpakTaMmn B oTaesnibHocTy (Taébn. 2).

O6cyxpaeHne

AnonTo3 — EeHOMEH nporpaMMupyemMoli CMepTu
KNneTok, HeobxoaMMbld AN Nogaep)kaHus romMeocTtasa
opraHnama [14-16]. HapyweHnue npouecca anonto-
3a XapaKTepHo Ans psga naTosorMYeckyx MpoueccoB:
HeripofereHepaTVBHble 3aboneBaHus, WLLEMUYECKNE
NoBpe>XAeHns, ayToOMMMYyHHbIe 3a60oneBaHns N KaHue-
poreHes [17, 18]. MexaHnambl perynauus nporpaMmmm-
pYEMOW CMEpPTU KMNeToK NpencTaBsioT 3HAaYUTESbHbIN
VHTEpec Ans co3gaHus 3pexkTBHbIX 1 Ge30MacHbIX
npoTrBoonyxonesblix npenapatos [19, 20]. CyuwecTsy-
lOWEe B HAcTOSILLEE BPEeMs HEWHBA3VBHbIE, YyBCTBU-
TenbHblE MEeTodbl MCCrefoBaHWs NpoLecca anonTtos3a
No3BOSIAIOT CPaBHUTESNBLHO GbICTPO MPOBOAUTL MEPBUY-
HYI0 OLIEHKY aHTuKaHLUeporeHHbix sewects [21, 16].
B HacToswen pa6oTe npeacTtaBreHbl pes3ynsratbl UG-
ClefoBaHns VHOUBUAYaNbHOMo 1 COYEeTaHHOro anonTo-
3VHAOYUMPYIOLWEro OencTBUs (epMeHTHOro npenapara
PHKasbi B. pumilius v BogHbIX 3KCTPaKTOB KOPbl BOCbMU
NeKapcTBEHHbIX pacTeHnn Ermnta B OTHOLLEHMN KNETOoK
afeHoKapLuMHoMbI Nerkux vyenoseka A549.

VYcTaHoBrneHo, 4To 6nHasa B koHueHTpauum 300 mkr/
MJ1 [OCTOBEPHO MOBbILWAET MNPOLUEHTHOE COAEp>XaHue
anonTUYecKnX KNeToK B Nonynsauuy onyxoneBbiX KIeTok
yenoseka nuHumM A543 no cpaBHeHMIO ¢ KOHTPoneMm. No-
Ny4YeHHbIEe HaMW pe3ynkraTbl NOATBEP>KAA0T NpeacTaB-
NEeHHbIE paHee B NUTepaType AaHHble 0O CENeKTUBHOM
anonTo3MHAYLMPYIOWEM 1 aHTUnponndepaTiBHOM Oei-
ctBun PHKasbl B. intermedius, vnu B. pumilius B co-
OTBETCTBUW C Me)OyHapoaHow kraccudukauven [221,
Ha PasfnYHbIe NVHUM ONYXOMEBbIX KIETOK: MUETOMHbIX

KneTok Yenoseka Kb62, MOHOHyKIIeapHbIX KITETOK Nepu-
hepuYeckor KpoBu, TPAHCIEHHbIX MUENOUOHbIX KIeToK
FDC-P1iR117 c 3akcnpeccupylowyMcs Kit-OHKOMreHoM,
cumbpobnactoB NIH3T3 ¢ akcnpeccupylolWwMMcs ras-
oHkoreHom [8, 23-261, kneTok KapuyHOMbI NEerkoro ye-
noseka Ab49 [27, 28]. LiuToTokcryeckoe aencTeune Ha
OMyxoneBble KMeTKN NOCPeacTBOM UHAYKLUMN PasninyHbl-
MU NyTIMW NpOrpaMmMypyemMont CMepTy KIeTok — OAuH
13 CYLLECTBEHHbIX apryMeHTOB, CBUOETENbCTBYIOLLVX O
nepcnekTBHOCTU ucnonb3oBaHua PHKas gna anvumun-
Hauuu onyxonen. MexaHu3mbl KIETOYHON rMBen npu
0encTBun 6MHa3bl MOryT 6biTb 06YCIIOBMEHbI Kacnaso-
3aBUCKMbIMM NpOLEccamMmn, U3MEHEHUSIMI OMNpeaeneH-
HbIX 6EMKOB 1 HU3KOMOMEKYNApHbIX coeauHeHnn [10].
[NokasaHo B 4YacTHOCTWU, 4TO rMbenb knetok Kacymu-1,
NoJly4YeHHbIX N3 Neprudeprnyeckort KpoBy 60MbLHOM0 M-
enouvaHbIM JIENKO30M, U KIETOK 3KCMNepUMEeHTarbHoM
Mogenun menaHombel B-16 nog genctBmemM 6mMHa3sbl MO-
>KET NPOoUCXoanTh Mo NYyTW KaK MUTOXOHAPWAaNbHOro, Tak
1 nurangHoro anonto3a [29, 30].

Cpean BOCbMIU MUCCREnoBaHHbIX BOAHbIX 3KCTPAKTOB
KOpbl IEeKapCTBEHHbIX pacTeHur Ervnta pocTtoBepHo
3HAYYIMbIM [0303aBUCMbIM arnonToreHHbIM 3dexkTom
B OTHOLLUEHUWN KITETOK afeHOKapLWHOMbI NIErkux YernoBe-
ka AS549 o6napanu 3KcTpakTbl pacTeHu anbbuunn ne-
6ekk (A. lebbeck) n 6ayxuHun nectpon (B. variegate).
[Ona aKCTpakTOB KOpbl ELle TPex PacTEHUN: COCHbI
annenckon (P. halepensis), kurenun adpuKaHCcKon
(K. africana), xopuaun BenuvikonenHon (Ch. speciosa)
1 6paxmxuToHa pasHonucTHoro (B. populneus) nokasaH
YMEPEHHbIV anonTo3vHOYLUMPYOLWNN 3hgekT.

PaHee coo6ulanock, 4TO opraHM4YeckMe 3KCTpaKTbl
anbbuuymn neéekk (A. lebbeck) oka3blBalOT LUTOTOK-
CYecKoe [JeNCTBME B OTHOLUEHUW KIETOYHbIX NIMHUN
paka morno4dHon >kene3bl MCF-7 v ageHokapumoHO-
Mbl TONCTON KuWwKKM YenoBeka HT-29, nopaBnasa pocT
onyxonesBbix kneTok Ha 62,94% un 44,29% cooTBeT-
cTBeHHO [31].

lNpoTyBOONYX0NEBbIN 3MMHEKT OPraHN4Yeckoro 3KC-
TpakTa B. variegate nokas3aH B OTHOLUEHVM NMMGOMbI
HanstoHa y Mblwen Swiss albino, vHayuMpoBaHHOMN
N-HUTpO30ANaTUNAMUHOM MOAENbHOM OnMyxonn nedve-
HU Kpbic [32], n NuHUKM onyxonesbIX KIETOK YeroBeka:
paka anuTenua roptaHn Hep2 v paka Mono4Hom XXeness.l
HBL-100 [33]. CeBepeHunsa o cnoco6HOCTY aKCTpakTa 6a-
YXVHUW NECTPON UHIMBMPOBaTb KNacTOreHHbI adhdexT
uvknodocdammaa B KneTkax KOCTHOro M03ra MblLLen
[34] » npenaTcTBOBaTh BO3HUKHOBEHWNIO MOBPEXXOEHUI
IOHK B npucyTtcTBun nepekucu sogopoga [35] Takxe
CBVOETENbLCTBYET 06 aHTMKAaHLepPOoreHHOM MoTeHumnane
[AaHHOro pacTeHus.

PaHee Hamu 6bI1no nokasaHo, YTO BOOHbIE 3KCTPaKThI
Kopbl pacteHun A. lebbeck, B. variegate, K. africana,
P. halepensis 06nanalT BbICOKOM aHTVOKCUOAHTHOWM aK-
TVWBHOCTbIO 1 3TO CBOMCTBO KOPPENVPYET C COAep>KaHu-
eM MNonMgEeEHoNbHbIX coeamHeHnn [36].

MHoro4mMcrneHHble JaHHble 0 6MOSNIOrNYEcKNX CBOW-
cTBax NonMgeHonoBs, NpeacTaBeHHbIe B Hay4YHoW nuTe-
paType, NO3BOMSAOT paccMaTpyBaTb 3TV COEOVIHEHUS B
Ka4yecTBe NMepcnekTUBHbLIX NMOTEeHUMarnbHbIX areHToB ass
NPoUNakTKX 1 Tepanun OHKOMorndeckux sabonesa-
Hun [37—39]. MNokasaHo, 4To NONUMEHOSbI MOTYT y4a-
CTBOBaTb B PErynsuvm reHoB, y4acTBYIOLLVX B KOHTPOsie
>XKN3HEecnocobHocTY nponudepaumn n knetok [40], nH-
AyuvpoBaTh pasHble nyTu anonto3a [41], nHrnéuposaTs
hakTop pocTa 3aHgoTenua cocymos [42], npenatcTeya
TEM caMbIM Pas3BUTUIO MPOLIECCA aHIMOreHesa n MeTa-
cta3d. Hanpumep, pecsepatpon, -(-JanuranokaTexuvH-
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3-rannat, KYpKYMWH 1 NTEPOCTUNGEH MOTyT BfUSATb Ha
Ba)XHENLLME CUrHarnbHbIe NyTK anonTo3a B KfeTkax pas-
HbIX BWAOB OMyxonen rnocpeacTBOM perynsaumm akTus-
HOCTW MPOanonTUYecKUX W aHTUanonTU4ecknx Gernkos,
MHAOYKUMK siaepHoro daktopa TpaHckpunuuu NF-kB, ak-
TnBaung 6enka p53 [39].

3KcnepuMeHTanbHble AaHHbIe, Nofy4YeHHbIe B HACTO-
slen paboTe, CBUAETESNbCTBYIOT O TOM, YTO KOMGMWHa-
umsa PHKasbl B. pumilus ¢ BOgHbIMW 3KCTPakTamMmy Kopbl
Tpex pacTteHun A. lebbeck, B. variegate v K. africana
noebllaeT 3MEEKTMBHOCTb WHOYKUMW anonTto3a y
KIIeTOK afeHokapuuHoMbl nerkux denoseka A549 no
CPaBHEHWID C WUHAVBMAYanbHbIM OENCTBMEM 6MHAa3bl U
akcTpakToB. PesynbraTbl uMccrnenoBaHUs Koppenupy-
10T C OaHHbIMW OPYrux aBTOPOB, AEMOHCTPUPYIOLLMMMN
BO3MO)XHOCTb MOBbILLIEHNS aKTMBHOCTW anonTto3a omny-
XOJSIeBbIX KMNETOK Mpy co4YeTaHHOM [OEeNCTBMM BTOPUY-
HbIX METabonMTOB PacTeHW C ApPYrMW npenapaTamMu.
Hanpuwmep, kom6uHMpOBaHHOE [nOencTBME NOMUgEHO-
NoB 4asi ¢ aTopBacTaTUHOM WHIMEMPOBario OHKOreHes
Nerknx Mblller n pocT onyxoneBbix knetok H1299 un
P460, sepoatHee Bcero ycunueaga ux anonto3 [43].
MpeknuHnyeckne 3SKCNepUMEHTbl C MCMNOSIb30BaHUEM
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KceHorpadpToB nokasanu, 4To KOMGMHMPOBAHHOE Mpu-
MeHEHMEe NoNMUGEHONOB NTEPOCTUNGEHa, KBEPLETUHa n
FOLFOX6 (okcanunnaTuH, NenkoBOpUH W S-dhrtoopoy-
pauun) 1 pagMoTepanuu NpyuBoaAUT K 3NMMUHALMW Ony-
X0nu in vivo 1 anuTensHon Bei>knsaemoctn [44].

Takum o06pa3om, pesynbraTbl 0O COYETaHHOM anon-
TO3VHAYUMPYIOLWEM OENCTBME 6WHAa3bl M BOAHbLIX 3KC-
TpakToB Kopbl pacTteHun A. lebbeck, B. variegate v K.
africana Ha KNeTK afeHoKapLUWUHOMbI Nerkmx YeroBeka
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OSLWMX CPEeAcTB, CrNocobHbIX WMHAYLMPOBaTbL anonTo3 B
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