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Llenb. BbiABneHME U OLLEHKA aHTMOKCUAAHTHOM aKTUBHOCTM HOBOFO IEKAPCTBEHHOIO Cbipb — aKTUHUAUWU apryTa JINCTbEB
(Actinidia arguta folia).

Martepuanbl u metogbl. CyMMapHoe cofepKaHue aHTMOKCUAAHTOB MPOBOAMM Ha XKWMAKOCTHOM XpomaTorpade «Liset
fly3a-01-AA» amnepomeTpuyeckUM MeToAoM. MapannenbHo U3yyanu in vitro aHTMOKCUAAHTHYIO aKTUBHOCTb M3BAEYEHU
Actinidia arguta B cnegytolem AvanasoHe passeaeHuin: 62,5 mkr/ma, 125 mkr/ma, 250 mrr/mn, 500 mkr/ma n 1000 mkr/man.
Mpu aTom oueHuBanucb DPPH, cynepokecua 1 ruapoKcun-pagnkan MHrimbuvpytolimMe cBoMCTBa aHaiM3Mpyembix 06pasLoB.
Bblnn npoBeseHbl UccnefoBaHNA in Vivo aHTUOKCMAAHTHOM aKTUBHOCTU C onpeAe/ieHUEM aKTUBHOCTM CynepoKCcUMAANCMYTa-
3bl, IYyTaTUOHMNEPOKCMAA3bl, KaTanasbl, KOHLEHTPALMM MaNOHOBOIO AManbAernia v AMeHOBbIX KOHbIOraToB.

Pe3synbratbl. [pn U3y4eHUN aHTUPALMKANbHOW aKTMBHOCTU (in Vitro TecTbl) YCTaHOBAEHO, YTO Hanbonee BbICOKOW paau-
KaN-UHMMBUPYIOLLLEN aKTUBHOCTBIO COMOCTaBUMOM C UHAMBUAYAbHBIM COEAUHEHVEM — KBEPLETUHOM, 06/1aaeT nsBeve-
HUE W3 aKTUHUAWMW apryTa IMCTbEB, MOJTYYEHHbIE SKCTPaKLMen cnmpTom aTunosbiM 40%. Beanunna IC, ans faHHOTO U3BJie-
YyeHus B OTHoleHUN DPPH; cymepoKcua, 1 ruapoKeun-pagukana coctasuna 537,6123,924 mkr/mn; 26,612,627 mkr/ma u
72,613,264 MKr/MN COOTBETCTBEHHO, YTO MOKET CBUAETENbCTBOBATH O HAJIMYUM Y AAHHOTO U3B/IEYEHUA BOCCTAHOBUTE/IbHbIX
N paAnKan-cKaBeHAKEPHbIX CBOWCTB. MapansienbHO NPOBOAUAOCH U3yHEHNE CYMMAPHOTO COAEPMKAaHNE aHTUOKCUAAHTOB B
nepecyete Ha KBePLIETUH U FanoBytO KUCNOTY. TaKkKe Bbl10 06HAPYKEHO B U3BNEYEHUU aKTUHUAWM apryTa JINCTLEB, NOAY-
YeHHOM 3KCTPaKLMeln CnMpTom 3TMI0BbIM 40%, coaeprKaHne aHTUOKCUAAHTOB MaKCUMAbHO.

3akntoyeHue. [laHHble, NONYYEHHbIE C MOMOLLbBIO UCTIbITaHWA in Vitro, 6biAn NOATBEPKAEHbI B UCCAEA0BAHUM in ViVo, B KO-
TOPOM KypcOBOe NMPUMEHEHWEe U3BJEYEHMA aKTUHUAWUW INCTbEB, MOJYYEHHOTO SKCTPAKLMen cnmptom atunosbim 40% B
COMOCTaBMMOM C KBEPLETMHOM CTEMEHW, CNOocobCTBOBANO YBEIMYEHUIO aKTUBHOCTU CYNEPOKCUAAUCMYTasbl, CHUMKEHUIO
NPOAYKTOB AnMonepokcnaaumnn. MakcMmanbHoe cogepikaHne aHTMOKCUAAHTOB A1 aKTUHUAUM apryTa IMCTbeB COCTaBU/I0
0,73+0,007 v 0,47+0,005 Mr/r B nepecyeTe Ha KBEPLETUH W ra/iJIoBYIO KUC/IOTY COOTBETCTBEHHO. DKCTPAreHT — CnPT 3TUO-
BbI 40%.

KntoueBble cnosa: akTMHMAMM apryTa; ¢G1aBOHOUAbI; aHTUOKCUAAHTHAA aKTUBHOCTb; JIEKAPCTBEHHOE PACTUTE/IbHOE CbIPbE;
STHOMeAMLMHA

Cnucok cokpatenuii: DPPH- 2,2-agudennn-1-nukpunrugpasun; 34TA — sTUNEHANAMUHTETPAYKCyCHaA Kucnota; K — ave-
HoBble KoHbtoraTbl; TBK-AM — akTMBHbIE NPOAYKTbI TMO6APOUTYPOBOIM KUCNOTbI; ADK — akTUBHbIE dopmbl Kuciopoaa; COL
— cynepokcuaamncmyTasa; M — myTtatoHnepokenaasa; HAO®H — HUKOTMHaMUAAAEHUHAMHYKAeoTUADOCHaT BOCCTAaHOB-
NeHHbIN; ERK — BHEKneTouHas perynvpyemas KnHasa; MAPK — muToreH-aktuBmMpyemas npoTeMHK1Hasa.

Ans uutuposauua: [.MN. NosgHakos, C.J1. AgskmaxmeToBa, H.H. BooseHko-MapTbiHOBa. OLeHKa YypOBHA aHTUOKCUAAHTHON aKTUBHOCTM pacTu-
TenbHoro cbipba Actinidia Arguta (Siebold et Zucc.) Planch. ex Mig., BbipawmBaemoii B pernoHe KaBkasckux MuHepanbHbix Boa. ®apmayus u
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The aim of the study is the identification and evaluation of a new antioxidant activity in a potentially new medicinal raw
material of Actinidia arguta folia.

Materials and methods. The total content of antioxidants was measured on a Tsvet Yauza-01-AA liquid chromatograph using
the amperometric method. In parallel, the antioxidant activity of Actinidia arguta extracts was studied in vitro in the follo-
wing dilution range: 62.5 pg/ml, 125 pg/ml, 250 pg/ml, 500 pg/ml and 1000 pg/ml. Herewith, DPPH, superoxide, and hydrox-
yl radical inhibitory properties of the analyzed samples were evaluated.

The studies of the antioxidant activity with the determination of the activity of superoxide dismutase, glutathione peroxi-
dase, catalase, the concentration of malondialdehyde and diene conjugates, have been conducted in vivo.

Results. When studying the antiradical activity (in vitro tests), it was found out that the highest radical-inhibiting activity
comparable to the individual compound - quercetin, has the extraction from Actinidia arguta folia, obtained by the extraction
with 40% ethyl alcohol. The IC, value for the given extract in relation to DPPH; superoxide and hydroxyl radical, amounted to
537.6%23.924 pg/ml; 26.6+2.627 pg/ml and 72.6%3.264 ug/ml, respectively, which may indicate that this extract has redu-
cing and radical scavenging properties. In parallel, the study of the total content of antioxidants in terms of quercetin and
gallic acid has been carried out. It has also been found out that in the Actinidia arguta folia extract, obtained by the extraction
with 40% ethyl alcohol, the content of the antioxidants is maximum.

Conclusion. The data obtained using the in vitro test were confirmed in the in vivo study, in which the course application of
the Actinidia arguta folia extract, obtained by the extraction with 40% ethyl alcohol to the degree comparable to quercetin,
contributed to an increase in the superoxide dismutase activity, a decrease in the lipid peroxidation products. The maximum
content of antioxidants for Actinidia arguta folia was 0.73+0.007 and 0.47+0.005 mg/g in terms of quercetin and gallic acid,
respectively. The extractant was 40% ethyl alcohol.

Keywords: Actinidia arguta; flavonoids; antioxidant activity; medicinal plant materials; ethnomedicine

Abbreviations: DPPH- 2,2-diphenyl-1-picrylhydrazyl; EDTA — ethylenediaminetetraacetic acid; DC — diene conjugates;
TBA-AP — active products of thiobarbituric acid; ROS — reactive oxygen species; SOD — superoxide dismutase; GP — glutathione
peroxidase; NADPH — reduced nicotinamide adenine dinucleotide phosphate; ERK — extracellular regulated kinase; MAPK —

mitogen-activated protein kinase.

BBEAEHWUE

Pog, AkTuHugus (Actinidia Lindl.) BKntoyaeT nopsaka
TPUALATU BUA0B, MEeCTa eCTECTBEHHOrO Npou3pacTaHma
KoTopbIx — LleHTpanbHas n BoctouHaa Asua, octpos fisa.
B Poccuu 3t0 penunkrosble pacteHua [lanbHero BocToka
(Bunapl: akTMHUANA Oxkupanbaa — Actinidia giraldi Diels.;
aKTUHUAMA KonomMuKTa — Actinidia kolomikta (Maxim.)
Maxim.; akTuHMaua octpas — Actinidia arguta (Siebold
et Zucc.) Planch. ex Miqg.; aKTMHMAMUA NONUramHasa —
Actinidia polygama (Siebold et Zucc.) Maxim. Cenekuu-
OHHYI0 paboTy C AaNbHEBOCTOYHLIMW AKTUHUAUAMMU B
1906 r. Hayan MuuypuH U.B., KoTopbiM bbln cO3aaH ce-
NIEKLMOHHbIV GOHJ, OTeYeCTBEHHbIX aKTUHUAMM [1].

OaHUM 13 NepcrnekTUBHbIX BUAOB ABnsAeTca Actinidia
arguta (Siebold et Zucc.) Planch. ex Miq., TaK Kak xopo-
IO NepeHOCUT TemnepaTypHble nepenagbl U OTINYaET-
€A CTOMKOCTbIO K NMOHUMKEHHbIM TeMnepaTypam (3MMHUI
nepuos), BbICOKOW YpOMKaMHOCTbI. MuuypuHbim W.B.
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13 obpasuos 3Toro BMAa HblaM BbiBeAEHbI copTa: paH-
HWI 1 ypoxKaliHbI [2]. B gaHHOe Bpemsa npou3pactaHme
Actinidia arguta pacnpocTpaHWAOCh JOCTaTOYHO AaNEKO
3a npefenbl eCTECTBEHHOrO apeana M C KaXKablM rogom
OH Bce bosnee MHTEpeceH Kak NepcneKkTUBHbIN BUA, ANA
Ca0BOACTBA, TaK U MeAULMHCKOrO UCMNOIb30BaHUA [4].
Mnopgpbl LEHATCA NO copepKaHUIo ackopbuHOBOM Kuc-
noTbl [3, 8], a TaKkKe B CBA3WN C BbICOKMM COAEPHKAHNEM
61onorMyeckn akTMBHbIX Belects (BAB), obnasatoLmx
QHTUOKCUIAAHTHbIMKM, aAANTOTEHHbIM U MMMYHOMO-
AyNvpyowmmm ceonctBamu [5-7]. AKTUHMAMA apryTa
(Siebold et Zucc.) Planch. ex Mig. — u3sectHoe pacteHue
ANoOHWKW nog, HasBaHMEM CapyHYLM, B NA0AAX KOTOPbIX
YCTAaHOBJIEHO coZepKaHne Takux BAB, Kak: KaTexuHbl,
ACKOPOMHOBAA KMCNOTA, aHTOLMAHbI, 6eTa-KapoTUHbI U
apyrve nonndeHoNbl, XOPOLIO COXPAHAIOLWMUXCA U B MPO-
AyKTax nepepaboTku. MccnegoBaHmA ANOHCKUX YYEHbIX
NMOKa3bIBatOT, YTO KOMMOHEHTbI COKa A. arguta ABnaroTCA
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NepcnekTUBHbIMW ANA MOTEHLMANbHOMO MCMONb30Ba-
HWA B KauyecTBe XMMWOMpPenapaTuBHbIX areHTos [8, 9].
MmetoTca nccnegoBaHma o TOM, YTO BUAbI poda Actinidia
Lindl. moryT 6bITb NOTEHLMANBHBIM UCTOYHUKOM MpU-
POAHbIX aHTMOKcMAaHToB [10].

B Hactosiwee Bpems Actinidia arguta (Siebold et
Zucc.) Planch. ex Miq. ycnewHo BblpawmMBaeTca B yC/10-
BuAX KaBKasckux MuHepanbHbix Bog n npeacrasnser
MHTEpec AN HAay4yHOro UccnefoBaHWA. B TeyeHue no-
CNefHuX AecATM NeT HaMKM NpoBoAATCA HabaoaeHus
3a BbIpALLMBAEMbIMM 3K3EMMNAPAMM B KAMMATUYECKUX
ycnosusx r. Maturopcka. Cnegyet OTMETUTb HEMPUXOT-
JIMBOCTb B YXOAE€, MOPO30CTOMKOCTb, EXKerofHoe naoso-
HOLLEHME W HEMJIOXYHO YPOXKAMHOCTD.

MpoBefeHHbIM  CKPUHUHIOBBIM  GUTOXMMUYECKUM
aHanmM3om B AnCTbAX Actinidia arguta (Siebold et Zucc.)
Planch. ex Migq. HamK ycTaHOB/IEHO cogeprKaHue dna-
BOHOWA0B, AYOUbHbIX BELLECTB, MPUCYTCTBUE KOTOPbIX
NPOrHO3UPYeT BO3MOMHYK aHTMOKCUAAHTHYIO aKTMB-
HocTb [11].

LLE/1b. BbiAnBNEHNE M OLLEHKA aHTUOKCUAAHTHOM aK-
TMBHOCTM MOTEHLMA/IbHO HOBOFO JIEKAPCTBEHHOMO Cbl-
pbA — aKTUHUAMM apryTa anctebes (Actinidia arguta folia).

MATEPUA/IbI U METOAbI

O61beKT uccnepoBaHma

O6beKkT WccnefoBaHUA — aAKTUHUOMM  NNCTbA
(Actinidia folia), 3arotoBneHHble B $ha3y NA0AOHOLIEHUSA
(oceHb) npousBogAwero pacteHua — Actinidia arguta
cemeiictea Actinidiaceae, c 3K3emMnNNApoOB, BblpalLnBae-
MbIX B KNMMaTUYECKUX ycnosusax I. Maturopcka Craspo-
MOJIbCKOTO Kpas B OTKPLITOM rpyHTe B palioHe HoBonaTu-
ropck—Ckauyku, koopgmuHatbl: 44°01°07” c.w. n 43°03'12”
B.A., BbICOTa Hag, ypoBHem mops 545 m. MaeHTuduKa-
LMA CbipbA Npou3BeaeHa goueHTom Kadeppbl dapma-
KOrHO3MKM, 6OTAaHMKM WU TexHosorum duTonpenapaTos
MATUropcKkoro meamnko-dapmaLeBTUUECKOrO UHCTUTYTA
— dunmnana ®re0y BO BonrTMY MwuHsgpasa Poccum —
BaooseHKko-MapTtbiHoBoW H.H. Actinidia arguta (Siebold
et Zucc.) Planch. ex Mig. — aByZOMHas MHOroneTHsAA
NvaHa Ao 15 mMeTpoB BbICOTOM C CW/bHO BbOWMMCSA
cTebnem, KOTOpbIN CO BpemeHeMm ogpeBecHen. JINCTbA
KpYMHble A0 ABEHaAUATU CAaHTUMETPOB AJIMHOW, 3ene-
HOTO L,BETa, OCEHbIO CTAHOBATCA APKO-}KENTOro U onasa-
10T B HoABpe. MNnogoHocKT exxerogHo. Maoabl —aroga oo
3 cM O/IMHON, COYHasA, KUCNO-CAaZKOro BKyCa Hamnomu-
HalOLLLero KMBW.

MonyyeHune nsBneyeHnii n onpepeneHune

CYMMapHOro coaepaHua aHTUOKCUAAHTOB

B nepecyeTe Ha KBEPLLETUH U raNnoBylo KUCNOTY

M3BneyeHna ons uccnefoBaHWA TOTOBWUAU W3 Bbl-
CYLIEHHOro n3mesibdeHHoro cbipba. CymmapHoe cogep-
’KaHWe aHTMOKCUAAHTOB OMpeaensnu B nepecyeTe Ha
KBEPLETUH W ranoByo KMCAOTY. Mcnonb3ya rpagympo-
BOYHbIVA rpadMK 3aBUCMMOCTM BbIXOLHOFO CUrHasna oT
KOHLEHTPaLMKN KBepLEeTUHA U/UAN FanioBoi KUCIOTHI,
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M3MEepPAIM MaCCOBYHO KOHLLEHTPALMIO aHTUOKCMAAHTOB.
OnpezeneHve NpoBOAMAM HA XUAKOCTHOM XpOMaTo-
rpade «Let fAly3a-01-AA» (OAO HMO «XumaBTOMaTU-
Ka», Poccus) amnepomerpuyeckum metogom [12-15].

AHanusnpyemoe cbipbe M3Menbyann Ao pasmepa
4acTuL, NPOXOAALWMX CKBO3b cuUTO gnameTpom 0,5 mm.
Okosio 1,0 r (ToyHas HaBecKa) MoOMeLLann B KOHUYECKYHO
Konby co wandom emectumoctbio 100 mn, aobasnanm
30 mn aKcTpareHTa (Boga ouMLLEHHAsA, CIUPT 3TUAOBLIN
pasfiMyHOM KOHUeHTpaumu: 95%, 70%, 40%), Harpe-
Ba/IM Ha BoAAHON BaHe c 06paTHbIM XONOAWMIBHUKOM
30 muHyT. Mocne oxnaxpeHus ¢UABTPOBANM 4Yepes
OYMaKHbI GUABLTP B MEPHYI KOoJIby BMECTUMOCTbIO
100 mn. DKCTpaKUUIO NOBTOPAAM ABarKAbl, MCNONb3YA
30 mn aKCTpareHTa. M3BnedeHns obbeamHAAN U OOBO-
AWV Ao MmeTku [12-14].

[na kaxpgoro obpasua perucTpupoBanu NATb Mo-
cNefoBaTe/IbHbIX U3MEPEHUI BbIXOAHOTO cUrHana (nio-
LWaAM N1Ka) aHaNnM3npyemoro ussneveHus. MNpu pacye-
Tax y4YUTbIBa/IM pa3BeseHus.

MaccoByto KoHueHTpauuo X (mr/r) paccumtbiBanm
no dopmyne:

_ X RV, N , (1)
m_*1000

rae: X, — MaccoBas KOHUEHTPauMs aHTUOKCUAAH-
TOB, HaWAeHHasA Mo rpagynmpoBoYHOMY rpadury, mr/n;
V — obbem (M3BNeYEHNA) PACTUTEILHOTO CbIPbA, MI;
m_— HaBeCKa PacTUTEeNbHOrO CbipbA, I; N — KpaTHOCTb
pasbaBneHuA aHanM3nMpyemoro obpasua.

OnpegeneHue GapMaKoNOrMyeckoii akTUBHOCTU

AHTUOKCUAAHTHYO AKTUBHOCTb N3BAEYEHUI
Actinidia arguta nsy4anv in vitro B cnepytouiem Ananaso-
He pasBeaeHnit: 62,5 mkr/mn, 125 mkr/mn, 250 mkr/mn,
500 mKr/mn 1 1000 mkr/mn. Mpr 3TOM OLEHUBANN UHTU-
bupytowme cBolcTBa 2,2-AndeHnn-1-nukpuarngpasmn
(DPPH), cynepokcuaa u ruapoKcun-pagamkana aHaamsu-
pyembix 06pasLLoB. Bce TecTbl BbINOAHANUCD B TPUNAET-
HOM BapuaHTe.

DPPH Tect

CnocobHOCTb M3y4aemMbix M3BAeYeHUI Actinidia
arguta nHrMbuposaTb obpasoBaHMe DPPH paaukana B
MOJENbHOW cpese OLLeHMBaNacb N0 MeToay, ONucaHHO-
my Flieger J, n coast. [16]. Cmecb, cocTosLLyo 13 1 mn
aHaNN3MPYEMOr0 W3BNEYEHUA B Pa3/INYHbIX KOHLEH-
Tpaumax u 0,5 mn 0,4 mM pacteopa DPPH B meTaHone
(«y.a.a», 3A0 «BekToH», Poccusa), MHKYbMpoBanu B Te-
yeHne 30 MMH NPU KOMHaATHOM Temnepatype. [danee
PErncTpupoBaan U3MEHEeHWEe OMNTUYECKOM NAOTHOCTU
n3y4aemblx 06pasuoB npu A=518 HM OTHOCUTENbHO Me-
TMNOBOrO cnupTa. MeTaHonbHbIM pacteBop DPPH npu-
HUMaNM 3a NONOXMTE/bHbIA KOHTPOAb (A ). B KauecTse
CpaBHEHWA MCNONb30BanM KeepueTuH (Sigma-Aldrich,
CLLUA) B aHaNOMMYHbIX KOHUEHTpaumax. MNpoueHT MHIU-
bupoBaHMA paccunTbiBanm no popmyne [16]:
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A %100
% WHIIMbMpoBaHMA = —*———,
A (2)

20e: A — onTHYecKas NJoTHOCTb NPo6bbl 06pasua 13-
BneYeHna; A — onTMYeckas NAOTHOCTb NPOBbI NONOKN-
TE/IbHOrO KOHTPOA.

OueHKa rmapoKcun-pagukan

MHrM6MpYyIoLLEe aKTUBHOCTU

MpumeHANN MeToa, OCHOBAHHbLIM Ha cnekTpodome-
TPUYECKOM AETEKTUPOBAHUM OKPALUEHHOrO KOHAEHCU-
pOBAHHOIO Komnaekca 2-TnobapbuTypoBoin KMCNOTbI U
NPOAYKTOB Aerpajaumm 2-4e30KcMpubosbl, paspyllae-
MOTO NnoJj, AeNCTBUEM TMAPOKCUA-PAANKANA, FreHepupy-
emoro B peakumn ®eHtoHa. MogenbHasa cpega nmena
B cBoem cocTtase: 0,1 mn 2,8 MM pacTtBopa Le30KCMpU-
603bl; 0,1 mn 0,1 MM pacTBopa 3TUNEHAMAMUHTETPA-
yKcycHon Kucnotbl (34TA); 0,1 mn 0,1 mM pacteopa
ackopbaTa; 0,1 mn pocdaTHoro bydepa (pH 7,4) n 1 mn
aHanusupyembix nssnedeHuit Actinidia folia 8 oueHnsa-
€MOM [Mana3oHe KOoHLeHTpauuii. MonyyeHHyo cmecb
MHKYBupoBanu npu Temnepatype 37°C B TeyeHue og-
Horo vaca. [lanee pgo6asnanm 1 mn pacTBopa TpUx/o-
PYKCyCHOM Kncnotbl 2,8% n 1 mn pactsopa 2-Tnobapbu-
TypoBon Kucnotbl 1%, Harpesanu 20 MUH Ha BOAAHOM
6aHe (100°C). Mocne oxnaxaeHUsa U3MepPSANM SKCTUHK-
umto Npob npu A=532 HM OTHOCUTENbHO BO3ayXxa. Mono-
KUTENbHbIM KOHTpONEM cayxuna cpefa PeHToHa 6e3
[06aBneHUA M3ydaemMblX SKCTPAKTOB. B KayecTse cpas-
HEHWA NCNONb30BaIN KBEPLLETUH aHANOTMMYHBIX KOHLLEH-
Tpaumax. CreneHb MHrMOMpoBaHMA 06pPa30BaHUA TU-
OPOKCUN-paamnKana paccumntbiBaaum no dopmyne (2) [17].

OueHKa cynepoKcupa-paauKkan

MHrM6MpYyIoLLE aKTUBHOCTU

Mcnonb3oBann MeToz aHanm3a, OCHOBAHHbIW Ha Crek-
TPOPOMETPUYECKOW AETEKLMM MPOAYKTOB peakuun GpoTo-
obpaleHus pubodnasnHa. MogenbHana cpesa BKAOYaNa:
0,1 mn pactBopa M3ydaemblx U3BnedeHunin Actinidia folia B
pPa3nnyHbIX KoHueHTpaumax; 0,1 mn 1,5 mM pactsopa HU-
Tpo-cunHero Tetpasonus; 0,2 mn 0,1 M pactsopa 34TA; 0,05
mn 0,12 mM pacteopa pubodnasuHa 1 2,55 mn docdar-
Horo 6ydepa (pH 7,4). Cmecb MHKYBUpPOBanM 5 MnH npm
KOMHATHOM TemnepaTtype. IKCTUHKLUMIO Npob M3mepsanu
npu A=560 HM OTHOCUTE/NIbHO BO3AyXa. [10N0KUTENBHBIM
KOHTPONEM BbICTyMNana cpesia MHKybaummn 6e3 fobasneHus
M3y4YaeMbIX M3B/eYeHUI. B KauecTBe cpaBHEHWA UCMO/b-
30Ba/IN KBEPLETUH B QHA/IOTUYHBIX KOHLEHTpaumax. MNpo-
LLeHT MHIMbUpoBaHUA 06Pa3oBaHMA CynepoKCUAa-paguKa-
Na paccuutbiBanu no ¢opmyne (2) [18].

Mpn nposegeHumn in vitro TeCTUPOBAHUA BENINUYNHY
ONTUYECKOW MIOTHOCTU U3MEpPAIM Ha cnekTpodoTome-
Tpe M3-5400B (Mpomakonab, Poccus).

OUEHKa «OCTPOI TOKCUYHOCTU»

MN3yueHne TOKCMYHOCTU n3BnedeHnn Actinidia folia
B OCTPOM 3KCMEepUMeHTe NPOBOAUIOCH COMNMACHO NpoLie-
aype TectnposaHma «Up and Down», ocHOBHble Noso-
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eHus KoTopon npeactasneHbl B OECD «PykoBoacTee
Mo OLLEHKe NepopasibHON TOKCUYHOCTU XMMUYECKUX CO-
eanHeHuin Ne425»,

CornacHo MPWMHLMNAM OLEHKU «OCTPOW TOKCUYHO-
CTN», n3noxKeHHbix B OECD Ne425 skcnepuMmeHT no nsydye-
HMIO TOKCMYHOCTU UCCneayemMblx 0bpasLLoB npeanonaraert
Hannume AByx aTanos.. MNepsblit 3Tan nNpeacTasafet coboi
«IMMUT-TECT», B KOTOPOM M3yyaemble OOBEKTbI BBOAU-
MCb NepopasnbHo B go3e 5000 mr/Kr. Mpu rubenn 3-x xu-
BOTHbIX NPOM3BOAN/IM OCHOBHOE TECTUPOBaHWE, B MPOTUB-
HOM cny4ae 3a BesMunHy LD, npuHMmanu 3HaveHve 5000
mr/kr. HabniogeHve 3a KMBOTHLIMM OCYLLECTBASAM Ha
NpoTAXKeHUWN 14-Tn AHEN C MOMEHTA BBEAEHMA U3y4YaeMblX
06beKToB. MccnenoBaHWe «OCTPOM TOKCMUYHOCTMY» aHa-
M3npyembix u3BnedeHnin Actinidia folia BbinonHANM Ha
MbllIax-camuax AnMHuM Balb/c maccoit 20-25 rpamm, no-
JIYY4EHHbIX U3 MUTOMHMKA 1a60PATOPHbIX *KMBOTHbIX «Pan-
nonoso» (/leHnHrpagckas obnactb, Poccus), npolieawmnx
MWKPOBMONOrMYECKUIA KOHTPONb U 2-HeaesbHbIA KapaH-
TWH. KMBOTHbIE cofepKanncb B CTaHAAPTHbIX YCIOBUAX:
Temnepatypa Bo3gyxa 20£2°C, oTHOCMTe/IbHaA BIAXKHOCTb
60+5% npu cyTouHOM LmKAe 12 yacos AeHb/12 Yacos HoYb
1 cBobogHOM LoCTyne K Kopmy v Boge. Ju3aliH nuccnepo-
BaHUA W YC/NOBUA COAEPKAHUA KMBOTHbIX COOTBETCTBO-
Ba/M OBLLENPUHATLIM CTAaHAAPTAM 3SKCMEPUMEHTANbHOM
aTuKK', KoHuenuusa paboTbl 6bina ofobpeHa N0oKaNbHbIM
aTMyeckum Komutetom MMOUN — dunmana Sre0y BO
BonrfMY (npotokon Ne 2 ot 20.03.2019).

OueHKa aHTMOKCUAAHTHOMU aKTUBHOCTU

uccnepyembix SKCTPAKTOB in vivo

In vivo v3yyeHue aHTUOKCUAAHTHbLIX CBOMCTB WM3B/e-
yeHui Actinidia folia BbiInonHeHo Ha 60-Tu Kpblcax-camuax
nvHun Wistar maccoi 200-230 rpamm. CogepiKaHue Xu-
BOTHbIX COOTBETCTBOBA/IO TAKOBOMY MPU OLEHKE «OCTPOM
TOKCUYHOCTM». Uccneayemble M3BneveHus (CnmMpTt atmno-
Bbih 95% — wndp A95; cnupT 3TMNOBbIN 70% — Wndp A70;
cnupT 3TMnoBbi 40% — wndp A40 1 BogHOE M3B/EYEHME
— wunop AB) BBOAMAM per os B ao3e 1/50 ot LD,, Ha npo-
TAeHun 10-Tv fHel Kpbicam 6e3 natonoruu. Mocne yero
Y KMBOTHbIX NPOM3BOAMAM 3ab0p KpoBu (M3 GptoLIHOM
Q0pThl) B LWUNPULL C LLUTPATHBIM HarmblIEHWEM, Aaslee KpbIC
[AEeKanuMTMPOBANM Nog, xJopanrmapatHon aHectesmen (350
MI/KI MIHTpanepuToHeanbHo). KpoBb LeHTprbyrMposanm B
pexxknme 1000g B TedyeHMe 15 MUH., C NOAy4YEHMEM CbIBO-
POTKM, B KOTOPOI OMPeaenanmn nsmeHeHue Npo/aHTUOKCH-
JAHTHOrO paBHOBecHA. BellecTBOM CpaBHEHMSA BbICTynan
KBepLETUH B Ao3e 100 mr/Kr, KOTopbIi BBOAUAN MO aHaNo-
TMYHOM Nccneayemblx usBnedeHuii cxeme [19].

OnpepeneHne KOHUEHTPALUKU UEHOBbIX

KOHblOraToB

CopeprkaHue aMeHoBbix KoHbtoratos (JK) B cbiBo-
POTKE KPOBW KMBOTHbIX ONpesenanu cnekrpodpotome-

! Directive 2010/63 / EU of the European Parliament and of the
councilon the protection of animals used for scientific purposes,
September 22, 2010.
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Tpuyeckum metoaom. [K nssnekann cmecbro: rentaH—
msonponaHon (1:1). Konnyectso AK paccuntbiBanu no
MONAPHOMY KO3QPUUMEHTY IKCTUHKLMU KOHBIOIMpPO-
BaHHbIX AMeHOoB npu A=233 Hm 2,2x10°M ! - cm? 1 BbI-
pakanu B HMOb /M. BeniMumHy onTUyecKoi NaoTHOCTH
M3MepAan Ha cnektpodoTomeTpe M3-5400B (Mpomako-
nab6, Poccua) [20].

OnpeaeneHue KOHUEHTPaLumn

TBK-akTuBHbIX npoayKros (TBK-AM)

CopeprkaHue TEK-AlN onpeaensnu cnektpodpotome-
TpUYecKol getekumen npm A=532 HM OKpaLLIEHHbIX NPo-
[AYKTOB peaKL MM KOHAEHCALUN NEPEKUCHBIX NMPOAYKTOB
Cc 2-TnobapbutypoBon Kucnotol. Mpu 3TOM OKpacka
0b6pasyoLerocs pacTBopa MNPOMNopLMOHAIbHA KOHLEH-
Tpauun TBK-AM. CogeprkaHune TBK-Al paccunTbiBanm
no BefMYMHE MONAPHOTO KOIPPUUMEHTA IKCTUHKLMM
MmajnoHoBoro auvanbaermaa (1,56x10° n- monb? - cm?).
MonyyeHHble pe3ynbTaTbl Bbipaxkanau B HMoAb/mA. Be-
JIMYMHY ONTUYECKOMN MNOTHOCTU U3MEPSIN HA CMEKTPO-
¢doTomeTpe M3-54008B [21].

OnpepeneHne aKTUBHOCTU KaTanasbl

AKTMBHOCTb KaTafnasbl OLUEHMBAAWU CnekTpodoTo-
METPUYECKMM METOLOM B peakLmu AECTPYKLMU NEPOK-
cuMia BoAopoaa, onpenenaemoro B3aMMoAeNCTBUEM C
pacTBopoM monubpata ammoHua 4%. MIHTEHCUBHOCTb
OKpacKM npoayKTa peakumm oueHuBanu npu A=410
HM. AKTMBHOCTb KaTa/lasbl PaccyMTbiBa/iM NO Pa3HOCTU
SKCTUHKLMIA OMNbITHOM M XONOCTOM Npo6, UCNOIb3ya KO-
30 OUUMEHT MONAPHON SKCTUHKLMN NEPEKMCU BOAOPO-
A3, paBHbI 22,2x10° MM? - cm? 1 BbipaXkanu B HMoNb/
MWH/MA. BennunHy onTUYECKOM MAOTHOCTM U3MEPSAM
Ha cnekTpodoTomeTpe M3-54008 [22].

OnpepeneHne aKTUBHOCTU

CynepoKcuaaucmyTasbl

AKTMBHOCTb cynepoKcuaamcmyTtassl (COL) oueHu-
Ba/IM KCAHTMHOKCMAA3HbIM meTogom. Cpena MHKyb6a-
UMK cogepykana: kcaHTnH 0,05 mmonb/n; 2-(4-opode-
HUN)-3-(4-HUTpodeHoN)-5-GEeHUNTETPA3OANA  XOPUA
0,025 mmonb/n; SATA 0,94 MMoANb/N, KCAaHTUHOKCKMAA3a
80 Ea/n, CAPS bydep — 40 MMOAb/N. DKCTUHKLUMIO NPo6
pernctpuposanu npu A=505 HMm. AkTMBHOCTb CO/] Bbipa-
*anun 8 EQ/n. BeNnunHy onTuYeckoi NAOTHOCTU M3Mme-
psAnu Ha cnekTpodoTomeTpe M3-54008 [23].

OnpepeneHne aKTUBHOCTU

rNyTaTUOHNEPOKCHUAA3bI

AKTMBHOCTb yTaTMoHNepokcuaasbl (M) onpeae-
NANN B COMPSAMKEHHOW [IyTaTUMOHPEAYKTA3HOM peak-
umm no ybbinn HAQPH. Cpega MHKybaumu BKAKoYana:
1 mmonb/n 3ATA, 50 MM K,Na-docdaTHbiit bydepa,
pH 7,4; 1 ea. akT./Mmn raytatropenyktasbl; 20 MMonb/n
HAO®H; 1 mmonb/n raytatnoHa (GSH); 30-60 mKr 6enka
Ha 1 M/ cpeapl. IKCTUHKLMIO P06 perncTpmpoBanm npu
A=340 Hm. Peakuuto HayMHanu gobasneHnem rugpone-
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poKcuaa Kymona B KoHUeHTpauumn 1,5 mmonb/n nposo-
avnv npu TemnepaTtype 25°C. AKTMBHOCTb [T1 BbipaXkanu
8 El/n. BeAMUMHY ONTUYECKOM NNOTHOCTU U3MEPSAIM Ha
cnektpodoTometpe M3-54008B [24].

CTaTUCTUYECKMIT aHanus

CTratnuctyeckyto 06paboTKy MOMYYEHHbIX pe3y/b-
TaTOB NPOMU3BOAWMAWN C MPUMEHEHWEM MNPOrPaMMHOrO
naketa Statistica 6.0 (StatSoft, CLLIA). [laHHble Bbipaka-
nm B Buae M1SEM. CTaTUCTUYECKM 3HAYUMbIE OTINYUA
MeXKIYy rpynnamu TecTUpoBaHMA in vivo onpeaenanu
MeTOA0M OAHOGAKTOPHOIO AMCNEPCUMOHHOIO aHanu3a
c noct-Tectom HbtomeHa-Keicna. Bennumny IC,,&na Te-
CTOB in vitro paccyMTbiBaNM METOLOM NPobUT-aHaN13a.
Mokasatens LD, onpesensny METOAOM MaKCMMasbHOMO
npasagonofobusa ¢ NnpuMeHeHMeM NPOrpPamMHOro obe-
cneyeHns AOT425statpgm report (OECD TG 425 2002,
CLUA) [25].

PE3Y/IbTATbI

U3yueHne cymmapHoOro cogeprKaHus

QHTUOKCUAAHTOB

ObLee cofeprkaHMe aHTMOKCUAAHTOB B nepecyeTe
Ha KBEPUETWH W ranioByl KUCAOTY, MAOLWAAMN MUKOB,
KpaTHOCTb pa3baBneHua npeacTasaeHbl B Tabaunue 1.

YCTaHOBNEHO COAEep’KaHMe aHTUOKCUMAAHTOB B UC-
cAenyemblix U3BAEYEHUAX, MOYYEHHbIX IKCTPAKLMEN aK-
TUHUAMU INCTBEB BOLAOM OYMLLEHHOW, CMMPTOM 3TU/IO-
BbIM Pa3/IMYHOM KOHLEHTpaLUMK. AHANM3UPYA AaHHble
Tabnanupl 1, MOXKHO CAeNaTh BbIBOA, YTO MaKCMMaibHOe
cofeprKaHne CyMMbl aHTMOKCMAAHTOB B nepecyeTe Ha
KBEPLETUH U FaNoBYH KNCNOTY OBHApYKEHO B MU3BNe-
YEHUU aKTUHUOMU NINCTbEB, MOSYYEHHOM 3KCTPaKUMen
cnmupTom 3TunoBbiM 40%.

OuEeHKa aHTMOKCUAAHTHOM aKTUBHOCTMU in vitro

Mpu nccnefoBaHUM aHTUOKCUAAHTHBIX CBOMCTB M3Y-
YaeMbIX M3B/IEYEHUI B TecCTax in vitro Bblno ycTaHoOBAe-
HO, YTO B OoTHOWweHun DPPH-pagukana aHannsmnpyemoro
N3B/IEYEHUNA XaPAKTEPU30BAINUCH HE3HAUUTEIbHOM UHTU-
6UpYtoLLE aKTUBHOCTbIO, O YEM MOMKET CBUAETENLCTBO-
BaTb 3Ha4eHue IC , KoTopoe Ansa 0bbeKToB nog wudpa-
mun A95, A70 n AB coctasnano 1150,9452,321 mkr/mn,
1660,9+45,954 mKr/ma  n  1918,5+85,617 MKr/mn
COOTBETCTBEHHO. B TO e Bpems IC, anA N3B/IEYEHUNI U3
Actinidia folia, nony4eHHbIX 3KCTpaKLMen CNUPTOM 3TU-
nosbim 40%, 1 KeBepueTuHa coctasnsno 537,6+23,924
MKr/mn 1 519,445,296 mKr/mn cooTBeTcTBEHHO (puc. 1).

B OTHOLEHUN cynepoKcua-paamKana Hambonee Bbl-
paXEHHYI MHIIMOUPYIOLLYIO aKTUBHOCTb NPOABAAN U3-
y4yaemble m3BnedyeHus nog wudpamm A95, A40 n Keep-
ueTuH: nokasatens IC,  cocrasun 30,7+1,238 MKr/mn,
26,6%2,627 mKkr/mn v 11,3+1,974 mKr/mn cOOTBETCTBEH-
Ho.MpusTomussneuennaA70(IC, =204,3+9,114 mkr/mn)
n AB (IC, = 262,9+7,856 MKr/mn) reHepaumio cynepok-
cMAa-pagmkana B MOAENbHOM cpefe WHrMbuposanu B
MEeHbLLEeN cTeneHu (puc. 2).
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PuUcyHOK 3 — Pe3ynbTaTbl OLEHKU M’MAPOKCUA-PAAUKAN-UHIMOUPYIOLLLEl aKTUBHOCTU UCCAeAyeMbIX U3B/IeYEeHUIA

U KBepueTuHa

MpumeyaHue: A95 — useneyeHue U3 1UCMbES AKMUHUOUU, N0ayYeHHOoe 3Kcmpakyueli cniupmom amusossim 95%; A70 —u3eneyeHue U3 AUCMbes
aKMuUHUOUU, nosy4eHHoe aKcmpakyuel cnupmom smusnoseim 70%; A40 — uzsneyeHue U3 AUCMbEB AKMUHUOUU, MOaAyYeHHOe IKcmpakyuel crnup-
mom smusossim 40%; AB — ussneyeHue U3 1UCMbe8 AKMUHUOUU, MoayYyeHHoe skempakyuel 6000l o4uweHHOU.
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Tabnuua 1 — CogepkaHMe aHTUOKCMAAHTOB (B NnepecyeTe Ha KBEPLETUH U FaiNoBylo KUCAOTY)
B u3BneyeHunx us Actinidia arguta (Siebold et Zucc.) Planch. ex Miqg. aucrtbes

Cop,ep)KaHme dHTUOKCUAOAHTOB, MF/F

Hassanme CHONb3YEMbIE Mnowaab KpaTtHoCTb pasbasine-
v nvKa HWA aHaIM3NPYEMOTo (n=6) B nepecyere
cbipbA 3KCTPareHThbl
(HA/c) obpasua Ha KBEPLUETUH Ha ranao0Byt KUCNOTY
CNUPT 3TUNOBbIN 95% 2963,04 - 0,268+0,005 0,172+0,003
N CnuUpT 3TUNOoBbLIN 70% 3210,95 2 0,584+0,009 0,375%0,004
UCTbA
cnupT 3TMnoBbIn 40% 4262,38 6 2,215+0,007 1,436+0,006
BOAA OYULLEHHAA 3991,70 2 0,734+0,007 0,475+0,005

Tabnuua 2 — Pe3ynbTathbl onpeaeneHns «0CTPO TOKCUYHOCTUY UCCeAyeMbiX U3BeYEeHUIT aKTUHUAUUN INCTbEB

Ne Nccnepyemble 06beKTbI
Bec, r [o3a
KMBOTHOTO A95 A70 A40 AB
1 22 0(S)
2 21 0(S)
3 20 0(S)
4 23 0(S)
5 22 0(S)
6 20 0 (S) 5000 mr/kr,
7 24 0 (S) per os
8 25 0 (S)
9 25 0 (S)
10 24 0(S)
11 21 0 (S)
12 22 0(S)

MpumeyaHue: O — oTcyTcTBME rMbEnn B nepsble cyTKM HabntogeHus; (S) — oTcyTcTBMe rnbenm B TedeHun 14-Tm aHel HabatoaeHuA.

Ta6nuua 3 — UsmeHeHMe Npo/aHTUOKCUAAHTHOrO paBHOBecuA Ha GpOHe KypcoBOro BBeaeHUn
uccnegyembix U3BeYeHUt U KBepLEeTUHA KUBOTHbIM 6e3 natonorum

MHTaKTHble
Mpynna YKMBOTHbIE A95 (n=10) A70 (n=10) A 40 (n=10) AB (n=10) KeepueTtuH (n=10)
(n=10)
CoA, Ea/n 300,5+7,129 p 304,418,432 u  307,1+8,391pn 371+8,377* 309,547,973 p 395,47+8,439*
rm, EQ/n 602,615,946 601,56+6,188 603,71+6,163 664,91+9,779* 604,7519,050 657,2916,129
KaTanasa,
0,863+0,0145 0,944+0,024 0,760,076 u 1,188+0,084* 0,919+0,041 1,287+0,082*

HMOAb/MUH/MA
TBK-AI,

5,410,524 4,36+0,611 4,43+0,298 3,75+0,173* 4,62+0,596 3,67+0,655*
HMOJb /Mn
OK, Hmonb/mn 10,810,696 9,71+0,31 9,74+0,454 7,3140,271* 9,5510,21 7,52+0,481*

MpumeyaHue: * — cTaTUCTUYECKM 3HAYMMO OTHOCUTE/IbHO MHTAKTHBbIX }KMBOTHbIX (p<0,05; KpuTepuii HotomeHa-Keiicna); jL— CTaTUCTUHECKU 3HAUU-
MO OTHOCUTE/NBHO KMBOTHbIX, MONyYaBLmx n3snedeHne A40 (p<0,05; kputepuii HotomeHa-Kelicna).

O6pasoBaHMe TMAOPOKCUA-PaMKana B  MOAE/NbHON
cMecu Hambonee 3HAYMMO MHIMOWPOBAZIO BHECEHWE B
cpedy vccneayemoro M3BAeYEHUA U3 IMCTbEB aKTUHUAWM,
NoJly4eHHOTo 3KCTPaKUmen cnuptom 3tnaosbiMm 40% (IC50=
72,6£3,264 mKr/mn). B Toxke Bpems IC, , AN U3y4aembIx 06b-
ektoB A95; A70; AB 1 KBepueTuHa coctasuio 245,6110,237
MKr/mn; 382,5+11,974 mKkr/mn; 356,0£12,987 MKr/ma u
192,247,515 MKr/Mmn COOTBETCTBEHHO (pwc. 3).

OuEeHKa «OCTPON TOKCUYHOCTU»
uccnepyembix ussnedeHuii Actinidia folia
B xo4€e OUEHKM «OCTPOI TOKCUYHOCTUY (Tabn. 2) nc-

Volume X, Issue 2, 2022

cnefyemblX M3B/eYeHU Bblno YCTAaHOBAEHO, YTO NpPU
NPoBeAEeHUN «IUMUT-TECTa» (BBeAEHME W3yYyaemMblx
obbekToB B Ao3e 5000 Mr/Kr, per 0s) Kak paHHeW, Tak
N OTCPOYEHHON rMbenn KMBOTHbIX OTMEYEHO He Bblno.
Mpy 3TOM 3HAYUMbIX OTKNOHEHWI B OBLLEM COCTOAHUM
YKMBOTHbIX, MOBEAEHYECKOM aKTUBHOCTU, CEHCOMOTOP-
HOM BOCMPUATUM — HE OTMeYasiocb. TakMm obpasom,
Ha OCHOBAHMUM AaHHbIX, MONYYEHHbIX B XO4e peannsa-
LMN KTUMUT-TECTa», K NPOBEAEHUIO OCHOBHOMO TECTU-
poBaHWUA He NpucTynanu, a 3a BeandnHy LD, ans scex
nccnegyembix 06BHEKTOB MpUHMManM 3HayeHue 5000
M[/KF, 4TO NO3BO/IAET OTHECTU U3yYyaemble U3B/IEYEHUN
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Actinidia folia kK 5-my Knaccy TokcuyHocTM no GSH-Knac-
cudukaumm?,

OuEeHKa aHTMOKCUAAHTHOMU aKTUBHOCTHU

uccnepyembix U3BNeYEHU U3 NUCTbEB

AKTUHUZUU in vivo

OcHoOBbIBaACb Ha  pe3ynbTatax onpeaeneHus
«OCTPOM TOKCMYHOCTUY» M3YyYaeMbIX U3BAEYEHUI aKTu-
HUAMM INCTbEB, BBOAMMAA [03a UCCAEAyeMbIX 0ObeK-
TOB, MPY OLLEHKE aHTUOKCUAAHTHOM aKTUBHOCTH in Vivo,
coctasuna 100 mr/kr (nepopanbHo). Pesynbrathl AaHHO-
ro 6/10Ka aKCNepuMeHTaIbHOM paboTbl NpeacTaBNEHbI B
Tabnuue 2.

Ha ¢oHe 10-TM AHEBHOro BBeAEHWA KBEpLLETUHA
KMBOTHbIM 6e3 matonornyeckoro ¢boHa oTMeYeHo no-
BblleHne akTnsHocTn COJ, n KaTanasbl NO CPaBHEHWUIO
C MHTAKTHbIMW XMBOTHbIMM Ha 31,6% (p<0,05) n 49,1%
(p<0,05). Mpu 3tom KatanuTuyeckme csoictea [T vy
KpbIC, MOAYYaBLUNX KBEPLLETUH, CTaTUCTUYECKU 3HAuu-
MO He OT/INYA/IUCb OT TAKOBbIX Y MHTAKTHbIX }KUBOTHbIX
(tabn. 3). TakKe cneayeT OTMETUTb, YTO MPU NPUMEHE-
HUW KBEpLEeTMHA, Habnoganocb cHUKeHue (OTHoCU-
TE/IbHO MHTAKTHbIX KpbiC) KOHUeHTpauuun AK n TEK-AM
B CbIBOPOTKE KPOBM XMBOTHbIX Ha 30,3% (p<0,05) n
32% (p<0,05) cooTBeTcTBEHHO. KaK BUAHO M3 MONYYEH-
HbIX AaHHbIX (Tabn. 3), KypcoBoe BBEAEHWE KMBOTHbLIM
6e3 natonornm nssneveHuit nog wndppamm A95, A70 un
AB 3HaYMMOTO B/IMAHUA Ha U3MEHEHME NPO/aHTUOKCK-
OAHTHOrO paBHOBecUA He OKaszano. B Toxke Bpemsa npwu
npumeHeHun mssneveHna A40 oTmeyeHO MNOBbILLIEHMWE
aktmsHoctn COJ, Tl n KaTtanasbl B CPAaBHEHUWU C WUH-
TaKTHbIMM Kpbicamu Ha 23,5% (p<0,05); 10,3% (p<0,05)
n 37,7% (p<0,05) coOOTBETCTBEHHO, COMNPOBOXAAEemoe
yMeHblleHnem KoHueHTpauun TEK-AM n AK Ha 30,5%
(p<0,05) n 32,3% (p<0,05) cooTBeTCTBEHHO. MpK 3TOM
NnoKasaTeNu, XapaKTepusylolme cocToAaHMe NpPo/aHTu-
OKCUAHTHOTO PaBHOBECUA, Y KMBOTHbIX, MOMYYaBLINX
KBEPLETUH M U3y4yaemble U3B/eYEeHUA aKTUHUOUU u-
CTbeB, NO/YYEHHbIe IKCTPAKLMEn CNMPTOM 3TUNOBbIM
40%, CTAaTUCTUYECKM 3HAYMMO He oTimyanuce. Cnepy-
€T OTMeTUTb, YTO akTMBHOCTb CO/l B CbIBOPOTKE KPOBMU
KpbIC, KOTOPbIM BBOAMAMN SKCTPaKT A40, 6bina Ha 21,9%
(p<0,05); 20,8% (p<0,05) 1 19,8% (p<0,05) BbIWe aHano-
r'MYHOrO NOKa3aTeNa y XKMBOTHbIX, MOAYyYaBLUNX UCCneny-
emMble 06beKTbl nog wudpammn A95, A70 n AB cooTBeT-
CTBEHHO. TaKKe aKTMBHOCTb KaTa/iasbl NPy NPUMeEHEeHUN
nssnevyeHnin A40 NpeBOCXOAMNA TAaKOBYIO Y KUBOTHbIX,
KOTOpble Nofy4anum sKcTpakT A70 Ha 56,3% (p<0,05).

OBCYXXOEHUE

AKTUBHbIE dopMbl Kucnopoaa (APK) obpasytoTtca B
KNeTKax B npouecce meTabonnsama 1 BbINOAHAKOT MHO-
KecTBo GM3MON0rMYECKMX MPOLLECCOB, TaKMX KaK pery-
NAUMA KNETOYHOW nponndepaummn, MUKPOLMPKYAATOP-
HOro KPOBOTOKA, pPeaKL it anonTosa, 3KCNPeccus reHos
[26].

2 Tam xe.
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OfHaKo runepnpoayKkuma cBobogHbIX paanKanos
HEraTMBHO CKa3blBAeTCA HA COCTOAHMM KAETOK U BCEro
opraHusma B uenom. HapylieHre peaoKc-paBHOBeCUA
MeXKay npoayKkumnen AOK 1 nx MHakTMBaLumen cuctemoi
AHTMOKCMAAHTHON 3aWmTbl 06yCcnaBAMBAET MNEPOKCU-
Oauno MembpaHHbIX IMNUA0B, CTPYKTYPHbIX 6enKos,
OHK, yrnesogoB, ¢epmeHTOB, YTO, B KOHEYHOM CYeTe,
NPUBOAUT K rnbenun knetku [27].

B onpeaeneHHbIX PU3MONOrMUYECKUX paMKax cucTe-
Ma 3HOOreHHOW aHTMOKCUMAAHTHOW 3allMTbl NPU3BaHa
YMeHbLIaTb OTPULATE/IbHOE B/WAHME OKCWMAAHTOB Ha
OpraHmn3m. JHAOreHHble aHTUOKCUAAHTHbIE GEePMEHTHI,
TaKMe KaK KaTanasa, CynepoKCcuaaucmyTasa, rytatu-
OHMepoKcnaasa, rNOK030-6-dbocdhataermaporeHasa,
rNyTaTMOHpeayKTasa, obecneynBatoT CBOEBPEMEHHYIO
MHakTMBaumio ADK, yto NpeaoTBpaLLAET UX HEraTUBHOE
BIAAHWE Ha KNeTKn [28].

B TO )Ke Bpemsa cMelleHWe pefoKc-cTaTyca B CTO-
POHY MNPOOKCUAAHTOB W HeAOoCTaTOYHaA aKTUBHOCTb
GEepMeHTOB 3HAOrNEHHOW AHTUMOKCUMAAHTHOW 3aluThbI
CNocobCTBYIOT Pa3BUTUIO OKUC/IUTENILHOIO CTpecca, Ko-
TOPbIA UFPaeT CYLECTBEHHYIO POJib B MaToreHese paaa
3aboneBaHNI: OHKOMNATONOMUSA, CaxapHbli AMabeT, cep-
OEeYHO-cocyamucTble 3aboneBaHns, aKoro/ibHasa AUCTPO-
duAa neyeHn, AeMeHUMs, aTepocKiepos, bonesHb Map-
KWHCOHa [29].

M3BecTHO, B paay A®K Hambonbliein LUUMTOTOKCKY-
HOCTbO 0613 43a0T CYNEPOKCUAHBIN paauKaa 1 ero npo-
M3BOAHbIE (MEPOKCOHUTPUT), a TaKKe TMAPOKCUIbHbIN
paAmKan, KoTopble NOCPeACcTBOM MPAMOro AeCTPYKTUB-
HOTO AENCTBUA M KOCBEHHbIX pPeaKkuuil (Kak npaBuao c
BOB/IEYEHMEM B MATO/IOTMYECKUI KacKag BTOPUYHbIX
addeKTopHbIX cucTem, Hanpumep, ERK 1 MAPK-KnHa3bl)
nNpUBOAAT K rmbenm knetkm [30].

HepocTaToyHaa aKTMBHOCTb 3HAOMEHHOM aHTMOK-
CUMAAHTHOM 3aWMTbl U COMPSAMKEHHbIN C 3TUM POCT KO-
nnyectBa APK TpebyloT HasHAYeHMA 3K30reHHbIX aH-
TMOKCMAAHTOB, CpeamM KOTOPbIX 0COBEHHO BblAENATCA
cpeacTsa NPUPOAHOro npouncxoxaeHuma [31].

[aHHoe wnccnenoBaHWe 6blN0 MOCBAWEHO M3yYe-
HUIO QHTMOKCUMAAHTHOW aKTUMBHOCTU W3B/AEYEHMUI, NO-
JIYYEHHBIX U3 INCTbEB aKTMHUAUU. B paboTe oueHeHa
AHTUOKUCAUTENbHAA aKTUBHOCTb 95%, 70% 1 40% cnup-
TOBbIX W3BAEYEHWUI, @ TaK¥Ke BOAHOIO W3B/IEYEHMUA C
npuMeHeHunem in vitro v in vivo noaxogos. Tak, npu ns-
YYEHUN aHTUPAAMNKAbHON aKTUBHOCTU (in vitro TecTbl)
YCTaHOBJ/IEHO, YTO Hanbosiee BbICOKOW (B paay M3yyae-
MbIX 06bEKTOB) paAMKan-MHIMBUPYIOLLLEN aKTUBHOCTbHO,
COMNOCTaBMMOM C MHAMBMAYANbHbIM COEAUMHEHUEM —
KBEPLLETUHOM, 06N1aaaeT U3B/eYEeHME U3 aKTUHUAMM ap-
ryTa IMCTbEB, NOYYEHHbIE IKCTPAKLUMEN CMMPTOM 3TU-
nosbim 40%. BennuymHa IC,, ANA AaHHOTO WM3BNEYEHUs B
oTHoweHun DPPH; cynepokcug v rmgpoKkcmn-pagmkana
coctasuna 537,6+23,924 mkr/mn, 26,6+2,627 mKr/ma u
72,6%3,264 MKr/Ma COOTBETCTBEHHO, YTO MOXKET CBUAE-
TE/NIbCTBOBATb O HA/IMUYMM Y AAHHOTO U3BJIEYEHMSA BOCCTa-
HOBUTE/IbHbIX U PaAUKai-CKIBEHAKEPHbIX CBOMCTB [32].
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MapannenbHO NPOBOANAOCH U3yYEHME CYMMApPHOIo
cofeprkaHne aHTMOKCUAAHTOB B NepecyeTe Ha KeBepue-
TWUH W TAaNIOBYIO KUCAOTY. TakKe 6bl10 0BHapyKeHo B
M3BNEYEHUN AaKTUHUAWUW apryTa JIUCTbEB, MNOYYEHHOM
3KCTpaKLumeln cnupTom 3TunosbiM 40%, MakcMManibHoe
cofeprKaHne aHTUOKCUMAAHTOB.

MN3BecTHO, YyTo DPPH — TecT aBnseTca Hanbonee pac-
NPOCTPAaHEHHBIM MOAXOAOM AA OLLEHKM aKLEenTOPHbIX
CBOWCTB GEHOJbHbLIX coeguHeHu. MpuHUMN aHaan3a
OCHOBaH Ha NpPWHLMME BOCCTAaHOBNEHUA CBOHOAHOrO
pagukana DPPH nytem akuenTMpOBaHMA aTOMa BOAO-
poaa n3 coeauMHEHUA-AOHOPA U KOHBEPCUM OKPACKU U3
droneToBoN B KenTyto. Takmm obpa3om, AaHHbIN noa-
X0, NO3BOJIAET C JOCTAaTOYHO BbICOKOW AOCTOBEPHOCTbIO
OLLeHUTb aKLLeNnTOpHble CBOMCTBA BMONOTMYECKM aKTUB-
HbIX BelecTs [33].

B To)Xe Bpema CynepoKcuA- U TMAPOKCUA pasnKan
in vitro TecTbl OCHOBaHbl Ha CNOCOBHOCTM aHanu3npye-
Moro ob6beKTa NnogasnaTb obpasosaHme ADK B moaenb-
HOW cpefie 1, COOTBETCTBEHHO, MO3BOAIOT OLLEHUTb CK3-
BEH/KEPHYH aKTUBHOCTb [34, 35].

3AKNTHOYEHUE

MakcumanbHoe cogepaHue aHTUOKCUOAHTOB ANA
aKTMHUAuW apryta nmcrtbes 0,73+0,007 wn 0,47+0,005
Mr/r B nepecyeTe Ha KBEPLETMH 1 raloByH KMCAOTY CO-
OTBETCTBEHHO. JKCTPAreHT — CNMpT 3TUN0BbIN 40%.

[aHHble, nosiyyeHHble B TecTe in vitro, 6binn noa-
TBEPXKAEHbI B UCCNEA0BAaHUN in Vivo, B KOTOPOM Kyp-
COBOE NMPUMEHEHME M3BNEeYEeHUA aKTUHUAMW JINCTLEB,
NOYYEHHOFO 3KCTPaKLMen cnupTom 3Tunosbim 40%, B
COMOCTaBMMOWM C KBEpLETUHOM cTeneHu, cnocobcTtso-
BasI0 yBe/MYeHUto aktmsHoctn COL, M n KaTanasbl.
TaKk»Ke faHHOe M3BeYeHNe CNoCOBCTBOBANO CHUNKEHMIO
NPOAYKTOB IMNOMNEPOKCUAALMMN Y KMUBOTHbIX 6€3 naTto-
nornyeckoro ¢oHa, YTo JaeT OCHoBaHMe NpeanosaraTb
Hanuume y nccaepgyemoro sKcTpakta A40 BbICOKOM aH-
TUOKCUMAAHTHOM aKTMBHOCTU. Bce BbilecKasaHHoe B Co-
BOKYMHOCTM C HU3KOM TOKCUYHOCTbIO (LDSOZSOOO Mr/Kr,
nepopasnbHO) AeNaeT AaHHOe M3BAeYEeHNE NepCcrneKkTmB-
HbIM OOBEKTOM A/A Aa/ibHENLLErO U3YYEHUs C Le/bio
CO3[aHMNA NEeKapCTBEHHOrO CPeacTBa C aHTUOKCUMAAHT-
HbIM AeNcTBUEM.
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