PecBepaTpon u NMNonupatuH us Nopua AnoHckoro

lopey OcmpokoHeyHbiti (buon. HaseaHue: Polygonum cuspidatum Sieb et Zucc.),
HasblBaeMbl Takke [opey AnoHckuli wnn MekcukaHekut bambyk SBNSieTCsl 4neHoM
cemencTa [peymxoBbIX 1 LUMPOKO pacnpocTpaHeH B Asnn n CesepHon Amepuke. HTepec
kK Polygonum Cuspidatum yBenuuuncs 6narogaps BbICOKOW KOHLEHTpaUun pecsepaTpona
n ero rmukosuaa, nonvaatuH (polydatin) B kopHe [Vastano et al. 2000, Chu et al. 2005].

B pesynbrtate psga uvccnefoBaHun Obinn OUEHEHbl aHTUMOKCMOAHTHAA CrnoCOBGHOCTb
akcTpakTa [opua OcTpokoHeudHoro [Hsu et al. 2007, Masaki et al. 2005], a Takke ero
npoTMBOBOCNANUTENbHAA aKTUBHOCTb, Takas Kak WHrMbupoBaHuWe TPaHCKPUMLUMOHHOMO
dakTopa NF-kB [Kumar et al. 1998, Manna et al. 2000, Zhao et al. 2003].

MonudeHonbl, BKOYas aHTouMaHbl, onaBoHouabl U CTUNBLOEHBbI, NpeacTaBnAT cobon
OofHYy 13 Hanbonee pacnpoCTpaHEHHbIX N MOBCEMECTHbIX Fpynn MeTabonmnToB pacTEHU U
ABNAIOTCA HEOTbEMSIEMOW 4acTblo paunoHa 4enoseka. OHM  MpuU3HaHbI 3a UX
GnaronpuaTHOEe BO34ENCTBME Ha COCTOSIHWE 340pPOBbSA NOAEN, HanpuMmep, B NedYeHnn u
npocmnakTuke paka, cepaedHoO-COCYAMCTbIX W HenpoaereHepaTuMBHbIX 3aboneBaHwui.
Wnpokun cnektp, obHapy>xeHHbIX B nabopaTopHbIX YCNOBUSX, BMONOrMYyecknx CBONCTB
cynTaeTca pesynbTatoM MOLHOMO aHTUOKCMAAHTHOro addekra, 4To 6bINo onuvcaHo B
MHOrOYMCIEHHbIX Nybnvkaumsax [Sies 2010].

Pecsepatpon (3,4',5-Tpurngpokcn-tpaHc-ctunedeH) (puc. 1) HednasoHomg nonudeHon,
HaMOEHHbI B HECKOSbKMX MCTOYHMKAX MUTaHUSA, TaKMX Kak CeMeHa BWHorpaga, frog,
apaxwuc, kpacHoe B1HO 1 [lopel, OCTPOKOHEYHbIN.
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Puc. 1. Xumudeckasa ctpyktypa Pecsepartpona u lNonugatuHa.

Bbino npegnonoxeHo, 4YTO pecBepaTposi  cnocobcTByeT BO3MOXHOCTWM, ©Goratoun
nonngeHonaMmmn cpegmseMHOMOPCKOM AWeTe, CHMXKaTb BO3HMKHOBEHWE BO3PACTHbIX
3aboneBaHun, TakMx Kak mwemmuyeckas 6onesHb cepgua, pak n gemeHums [Frankel et
al.1993, Dorozynski 1997].

B obocHoBaHWe aToM rMnoTesbl, peceBepaTpon obnagaeTt WMPOKUM CNEKTPOM MOMEe3HbIX
3hdEKTOB, BKMOYAA KapAMONPOTEKTOPHbIE, HEWPOMNPOTEKTOPHbIE, AHTUMWUKPOOHbIE U
XUMONPEBEHTNBHbIE CBONCTBA.

PecBepaTtpon nogaBnsaeT Ba3oaKTUBHbIE MENTUAbI, TakKMe Kak SHAOTENWHbI, NUHIMOUpyeT



OKWUCIIEHHbIN NIMNONPOTENH HU3KOW MNAOTHOCTU N LMKINOOKCUreHasbl, UHIMBupyeT ovnLLeHme
N HEMPOTOKCUYHOCTb BeTa-amunonga, MogynupyeT anonToTUYecKne CUrHanbHble MyTU U
aktTmeupyet cupTymH 1 AM®-akTuBMpyemyo NpOTEMHKUHA3y, KOTOpble BMUAIOT Ha
orpaHu4veHune KanopunHocTtu n apdext gonronetus [Albani et al. 2010].

Pecsepatpon cogepXuT Kak TpaHC- Tak W uuc-udomep. MHorouucneHHble goknagpl
CBMAETENLCTBYIOT O TOM, YTO TpaHC-pecBepaTpon siBnsieTca bonee yctonymson opmon B
npupoge wn Haumbonee 6MONOrMYECKM akTUBHOWM COPMON 3TOWM MONEKynbl. TpaHc-
pecBepaTpon MOXeT BbiTb Nerko npesBpalleH B LUMCc-pecBepaTpos npu Bo3gencrtemmn Yo-
na3ny4yeHnss U HectabuneH npm BO3AENCTBUM BbICOKMX pH. B gononHeHue K maomepam
pecBeparpona, Nnpou3BoAHbIE pecBepartpona, KOTopble BKITHOYalOT ero
rMUKO3UNNPOBAHHbIE, MPEHUNUPOBAHHbIE, METUNUPOBaHHbIE U TUAPOKCUNMPOBAHHbLIE
mMoaudukauumn Obinn  Takke CBA3aHbl C MNOME3HbIMA BO3AENCTBUSIMA HA OPraHvam
[Shakibaei et al. 2009, Cottart et al. 2010].

B vactHoctn, nonumpatuH (polydatin), Takke W3BECTHbIN Kak nuuena (piceid)
(pecBepaTpon-3-0O-B-MOHO-D-rnioko3na) SABMSETCA rNIOKO3MAOM pecBepaTpona, B
KOTOPOM rpynna rnokKo3ng coeanHeHbl B nonoxeHnn C-3 3amectutenen rmapoKCUibHON
rpynnbl. JTa 3aMeHa NpUBOAUT K KOH(POPMAUUOHHBIM W3MEHEHUSIM MOSEKYIbl, YTO
npUBOAUT K U3MEHeHUsIM B Ouonorndeckux csomcteax. [MonugatvH Gonee yctonyme K
dhepMeHTaTUBHOMY OKUCIIEHMIO, YEM pecBepaTposl; pacTBOPMM B BOAE; U, B OTNMYME OT
pecBepaTpona, KOTOpbI NPOHUKAET B KMETKY MAaCCMBHO, MPOHMKAET B KNETKY C MOMOLLbO
aKTUBHOIO MexaHu3ma C MCMosfib3oBaHWMeM HocuTenewn rmnokosbl [Fabris et al. 2008]. 310
CBOWCTBO AenaeT MOnekyny nonuaatuHa, HageneHHon 6onblen 6mogoCcTynHOCTLIO MO
CpaBHEHUIO C pecBepaTpOsIOM.

PecBepaTposn, Kak W3BECTHO, WMEEeT pasfnuyHble MoSfie3Hble CBOWCTBA, Takue Kak
NPOTUBOPaKOBbIE, aHTUOKCUAAHTHbIE, NPOTUBOBOCMANUTESNIbHbIE U CHWXAKOLLME YPOBEHb
XONecTepuHa, a Tawkke npodurakTmyeckme BO3OEUCTBUA Ha CepaevyHO-COCYAUCTbIe
3aboneBaHus. bbiNno gokasaHo, YTO pecBepaTpon NogaBnseT NponmMdepaunio LMPOKOro
crnekTpa OnyxomneBblX KMAETOK 4YenoBeka in Vitro, 4To npuBENO K MHOrOYUCHEHHbLIM
AOKIMMHMYECKMM WCCNEOOBaHUAM Ha XXMBOTHbIX, YTOObl OLEHUTb €ro NPOTUBOPaKOBbIV
npodounakTMyeckunm un TepaneBTMYeckun noteHuman. Kpome Toro, coobLianocb, 4TO
pecBepartpon obnapaet NMMYHOMOLYNUPYHOLLMMU CBOVCTBaMMU, obnapaet
aHTUOKCMOAHTHOW 1 NPOTUBOBOCHANMUTENbHOM akTMBHOCTLIO Shakibaei et al. 2009, Bertelli
& Das 2009, Gullett et al. 2010].

B uactHoctn, Petro B cBoem o0630pe [2010] ykasbiBaeT Ha nOTeHUManbHoe
TepaneBTMYECKOE WCMONb30BaHME pecBepaTponia npu ayTOMMMYHHbIX 3aboneBaHusX,
yepesd moaynaumo Th17 n Treg knetok. MNogobHo pecBepartpony, nonuaaTuH cnocobeH
nornowaTtb cBOOOAHbIE pagmKanbl, MHIMOUPOBaTL arperauuio TPOMOOLMTOB, N OKUCIATb
JnnonpoTtengbl HU3Kon nriotHocTu (JIHIT) [Mikulski & Molski 2010, Du et al. 2009].

Pag uccnepoBaHuin BbiABUMraeT rvnoTesy, YTO Nuueng MOXeT MMeTb GuomeamnuuHckme
CBOWCTBA, aHanorn4Hble 1 Bbllle, YeM Yy pecBepaTposia: aHTU-KaHLEepPOreHHbIn adhekT 1
nHrmbmnposaHme arperauyun TpomoéoumToB n okucrneHue JTHI [Afzali et al 2010].

Kpome TOro, HegaBHee wuccregoBaHue, MNPOBEAEHHOE Ha MOHOHYKIeapHbIX KreTkax
nepudepnyeckorn  KpoBM  4YernoBeka  MNPOAEMOHCTPUPOBANiO  CMOCOBHOCTb  3TUX
NONUMEHONbHbLIX COEANHEHUI K YMEHbLLEHMIO NPOAYLMPOBaHUA UHTepnenknH-17 [Cua et
al. 2010, Lanzilli et al. 2012].



Resveratrol and Polydatin from Polygonum cuspidatum

Polygonum cuspidatum Sieb et Zucc., commonly called Japanese knotweed or Mexican
bamboo, is a member of the Polygonaceae family that is widely distributed in Asia and North
America. Interest in Polygonum cuspidatum has increased owing to the high
concentration of resveratrol and its glycosides, polydatin, in the root [Vastano et al.
2000, Chu et al. 2005].

In traditional Chinese medicine, Polygonum cuspidatum is called Hu Zhang and is used as
natural supplement for arthralgia, chronic bronchitis, jaundice, amenorrhea, and high blood
pressure [Shanghai 2001].

Several studies have evaluated the antioxidant capacity of Polygonum cuspidatum extract
[Hsu et al. 2007, Masaki et al. 2005], and anti-inflammatory activities such as inhibition of
NF-kB have been reported [Kumar et al. 1998, Manna et al. 2000, Zhao et al. 2003].
Polyphenols, including anthocyanins, flavonoids, and stilbenes, constitute one of the most
abundant and ubiquitous group of plant metabolites and are an integral part of the human
diet. They are recognized for their beneficial implications in human health such as in the
treatment and prevention of cancer and cardiovascular and neurodegenerative diseases.
The wide range of biological effects exhibited is generally believed to be the outcome of
their powerful antioxidant properties in vitro, which are described in numerous publications
[Sies 2010].

Resveratrol (3,4',5-trihnydroxy-trans-stilbene) (Fig. 1) is a non-flavonoid polyphenol found in
several dietary sources, such as grape seeds, berries, peanuts, red wine and Polygonum
cuspidatum.
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Fig. 1. Chemical structure of Resveratrol and Polydatin.

It has been hypothesised that resveratrol contributes to the ability of polyphenols-rich
Mediterranean diet to reduce the incidence of age-related diseases such as coronary heart
disease, cancer and dementia [Frankel et al.1993, Dorozynski 1997].



In support of this hypothesis, resveratrol displays a broad variety of beneficial effects
including cardioprotective, neuroprotective, anti-microbial and chemopreventive properties.
Resveratrol has been shown to down-regulate vasoactive peptides such as endothelins, to
inhibit oxidised low-density lipoprotein and cyclooxygenase, to inhibit the clearance and
neurotoxicity of beta-amyloid, to modulate apoptotic signalling pathways and to activate
sirtuin and AMP-activated protein kinase which are believed to be involved in the caloric
restriction-longevity effect [Albani et al. 2010].

Resveratrol exists as both the trans- and cis-isomer with numerous reports suggesting trans-
resveratrol to be the more stable form in nature and the most bioactive form of this molecule.
Trans-resveratrol can be readily converted to cis-resveratrol when exposed to UV light and
is unstable when exposed to high pH. In addition to resveratrol isomers, derivatives of
resveratrol that include its glucosylated, prenylated, methylated, and hydroxylated
modifications have been linked with beneficial activities [Shakibaei et al. 2009, Cottart et al.
2010].

In particular, polydatin, also known as piceid (resveratrol-3-O-B-mono-D-glucoside) is a
glucoside of resveratrol in which the glucoside group bonded in position C-3 substitutes a
hydroxyl group. This substitution gives rise to conformational changes of the molecule,
resulting in changes in the biological properties. Polydatin is more resistant to enzymatic
oxidation than resveratrol, is soluble in water and unlike resveratrol, which penetrates the
cell passively it, enters the cell via an active mechanism using glucose carriers [Fabris et al.
2008]. This property makes polydatin a molecule endowed with greater bioavailability
respect to resveratrol.

Resveratrol is known to have various beneficial effects such as anti-cancer, antioxidative,
anti-inflammatory, and cholesterol-lowering activities besides prophylactic effects on
cardiovascular diseases. Resveratrol has been shown to suppress proliferation of a wide
variety of human tumor cells in vitro, which has led to numerous preclinical animal studies
to evaluate its cancer preventive and therapeutic potential. Moreover, it has been reported
that resveratrol exhibits immunomodulatory properties showing antioxidant and anti-
inflammatory activities [Shakibaei et al. 2009, Bertelli & Das 2009, Gullett et al. 2010]. In
particular, Petro in its review [2010] point out the potential therapeutic use of resveratrol, for
autoimmune disease through the modulation of Th17 and Treg cells. Similarly to resveratrol,
polydatin is able to scavenge free radicals, inhibit platelet aggregation, and oxidize LDL
[Mikulski & Molski 2010, Du et al. 2009]. A number of studies hypothesise that piceid may
have biomedical properties similar to those abovementioned for resveratrol: anti-
carcinogenic effects and inhibition of platelet aggregation and LDL oxidation [Afzali et al
2010]. Moreover, a recent study performed on human peripheral blood mononuclear cells
has demonstrated the capability of these polyphenolic compounds to decrease interleukin-
17 production [Cua et al. 2010, Lanzilli et al. 2012].
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