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OCHOBHO#1 cTpaTerveil JieueHUsl caxapHOro auabera sBJsIeTCs] KOHTPOJb MOCTIPaHAMaTIbHOTO YPOBHS
IJIIOKO3bI, B CBSI3U C YeM O-aMUJIa3a TTOIXKETYI0UHOM XKeJie3bl, TUAPOIU3YIoIIasi CJIOXHbBIC YTIJIEBOABI, SIB-
JISIETCST BaXKHOM (hepMEHTAaTUBHOI MUIIIEHBIO IJIs HAyYHBIX MCCIenoBaHuii. B HacTosiem nccieqoBaHum
BOIIHBIN SKCTPAKT U ero aTmialeTatHas dhpakius (DAD) us cemssH Rhaponticum uniflorum oka3bIBaly BbIpa-
KEHHBII THTMOUTOPHBIN 3((PEKT Ha aKTUBHOCTh ITAaHKPEeaTUIEeCKOM Oi-aMuia3bl YejioBeKa. B pesynbrare Xpo-
Matorpaddeckoro pasneneHust u3 DAD BriepBble ObLTN BbIICJICHBI U OXapaKTepU30BaHbI 16 MeTabOIUTOB,
Bkmoyvast 4-0-, 5-0-, 3,4-nu-0-, 3,5-nu-0-, 4,5-11- O-KobeWIXUHHAs KMCIIOTa, 6-TUAPOKCUIIOTEONNH 7-0-
[IIOKO31I, payHo3un B, moreonun 7-0-(6"-0O-Kohewn)-TIIoKO31U I, IIOTEOJIMH, KapTaMO3U, KapTaMore-
HUH, Tpaxejao3u, u30¢hepyIoumi-cepoTOHNH, 20-TUAPOKCUIKIN3O0H, 2-1e30KCU-20-TUAPOKCUIKIU30H U
HOBOE TIPUPOIHOE COEOTMHEHUE, KOTOPOE TPEACTABISIO co00i KapraMoreHuH 4-0-(6"-0-auetnn)-f-D-
irokonupaHosuz (6"-O-aueTwi-Kapramosun). JlaHHble KojndecTBeHHOM BOXKX ykaspIBai Ha pa3inyHOe
pacripeneneHre MHIUBUIYaTbHBIX KOMIIOHEHTOB MEXITy SHAOCIIEPMOM M KOXYpoii cemeHU. UccnenoBaHne
BJIVSIHUSI COEMMHEHUI Ha aKTUBHOCTb MTaHKPEaTUYeCKOl Oi-aMuJia3bl YeIoBeKa MoKa3ajlo, YTO HEKOTOPhIe
dbraBoHOUABI, KODEWIXUHHBIE KUCIOTHI, TUTHAHBI U IPOU3BOIHbBIE CEPOTOHMHA OKa3bIBaJId BBIPAXKEHHOE
MHIUOUTOpHOE neiictBue. IlomyyeHHbBIE pe3yabTaThl TOATBEPKIAIOT BHIBOI O TOM, UTO ceMeHa Rhaponti-
cum uniflorum MoryT OBbITb ITOJIE3HBIM TPUPOIHBIM UCTOYHUKOM JJIsI pa3pabOTKU CPENICTB, MHTMOUPYIOIINX

ol-aMuJIasy.
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CaxapHblii [ra0eT SIBJISIETCSI CEpbe3HOM MPOOIeMOit
3MpaBOOXpPaHEHUsSI BO BCEM MUpE, JeueHHue KOTOPOTO
0e3 KaKnxX-JIM00 ITOOOYHBIX 3(P(hEeKTOB ITO-TIPESKHEMY
ocraercsl 60JbIIoi TpobieMoil. TlocTrnpanauambHas
TUTIEPIJIMKEMMUSI, CBSI3aHHAsI C HapyllIeHUEM YTJIeBO/I-
HOTO OOMeHa, CYnTaeTCs Hanbojee ormacHbIM (haKTo-
POM, BBI3bIBAIOIIMM BO3HUKHOBEHUE U TTOCTEIIEHHOE
yXyOllleHUue TeYeHUsl caxapHoro nuaodeta [1]. MHru-
OMTOpPHI MaHKpEeaTUIECKOM O-aMuiasbl, pepMeHTa
WUTPAIOIIETO KIIOYEBYIO POJIb B PACIIETIJIEHUN CITOX-
HBIX YIJIeBOAOB, paccMaTpUBaIOTCS B KauyecTBe (-
(EeKTUBHBIX CPEACTB 151 TPODUIAKTUKU U JIEUEHUS
TaKUX MeTabOJIMYEeCKUX PACCTPOMCTB KakK aAuabeT u
oxupeHue [2]. PacreHus SIBASIOTCS BasKHBIM MCTOY-
HUKOM XUMHWYECKUX COENWHEHWUI, CIIOCOOHBIX MO-
JaBJIsATh aKTUBHOCTh Ol-aMWJIa3bl U OKa3bIBATh MOJIO-
JKUTEJbHBIN OMosornyeckuii a¢h¢hekT Ha opraHu3M
yeaoBeKa. B TpaguimMoHHOM BOCTOYHOM MEOUIITHE
IUIs JIedeHusl nuabeTa MpUMEHSIIM pa3inyHble pac-
TUTEJbHBIE CPENCTBA, B TOM YHWCJIe CUOUPCKUIT BUI
Rhaponticum uniflorum (L.) DC. (Leuzea uniflora (L.)
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Holub, Stemmacantha uniflora (L.) Dittrich) cemeii-
ctBa Compositae (Asteraceae), oTBapbl CEMSIH KOTO-
POTO MCMONAb30BAIMCH IS JICUEHUST MOYEU3HYPEHUS
[3]. HanHble nuTepaTypbl yKa3bIBalOT Ha IIPUCYT-
CTBME B KOpHSIX U TpaBe R. uniflorum sxaucreponmnon
[4], monucaxapunos [5], ceckBuTepreHoB [6], ¢ia-
BOHOUIOB [4] U TMAPOKCUIIMHHAMATOB [7], omHaKO
MeTabonuThl ceMsiH R. uniflorum paHee He U3y4alaucCh.
[Ipomomkast TOMCKM paCTUTEIILHBIX MTHTUOUTOPOB OL-
amMuiasbl [8], IMpencTaBiIsyio MHTEpPEC OIPEASIUTh
XUMUUYECKHUE COCIUHEHUsS — HOCUTEIU OUOoJIorhye-
ckoro 3 dekTa ceMsaH R. uniflorum niist ux gaabHel-
IIEr0 MPaKTUYECKOro MPpUMEHEeHUsI B KauyeCTBe IO-
TEHIIMAJILHBIX IPOTUBOANA0E TUIECKIX ar€HTOB.

HCJ'H:» pa6OTLI — HUCCIICAOBAHNEC XUMHNYCCKOTO CO-
cTaBa oTBapa CEMAH R uniflorum, BBIOCJIICHUE OCHOB-
HbIX COEAUHEHU U OIIPpEACJICHUEC UX I/IHI’I/I6I/ITOpHOI’0
BJIMAHUA HAa aKTUBHOCTb HaHeraTquCKOﬁ ol-aMU-
JIa3bl YE€JIOBCKaA.
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METOIMNKA

Oo0mue 3KcnepuMeHTaNbHble YycaoBus. CemeHa
R. uniflorum Obumn cobOpanbl B IIpubaiikaabCcKoM
paiione (Pecnyonuka bypsitus, Poccust) u Beicyiie-
Hbl B MUKPOBOJIHOBOI BaKyyMHOIT KaMmepe MyCcCOH-
1 (“IIK Uurpenuent”, Poccus) mo BnaxHoct <5%.
Oo6pa3zelr ceIpbst xpaHuTcd B repbapum MHcTHTyTa
obuieil u 3kcnepuMeHTanbHOl 6uosiorun CO PAH
(Ne BU-COM-0920/29-428).

15t KOJTOHOUHOM XpoMmaTorpacduu UCIIOIb30BaU
rnojiamMu, HopMasibHO- (Si0,) 1 ob6pailieHo-(ha30BbIi
cumukarens (OP-Si0,), cedpanekc LH-20, okenn anro-
MuHus (Al,O5) (“Sigma-Aldrich”, Cent-Jlyuc, CIIA).
CriekTpoOoTOMETpUIECKIE HMCCICTOBAHUS TTPOBOIU-
1 Ha criektpodoroMerpe CP-2000 (“OKB Cniekrp”,
Poccus).

Macc-cnexTpsl peructpupoBanmu Ha TQ-macc-
criektpomeTpe LCMS-8050 (“Shimadzu”, AmoHust)
[7], ciexkTper IMP — Ha cnekrpomerpe VXR 500S
(“Varian”, CIIA). IIpemapatuBHyio BO2XKX ocy-
IIECTB/ISUIM Ha XWUIKOCTHOM xpoMatorpade LC-20
Prominence (“Shimadzu”), cHaOXXeHHOM KOJIOHKOI1
Shim-pak PREP-ODS (20 x 250 mM, d — 15 MKM) 1
doTonmoaHbeIM aetekTopoM SPD-M30A (“Shimad-
zu”), nipu ckopoctu — 1.0 MJI/MMH M TeMIleparype
kosioHku 20°C.

DKCTpPaKiUsA M BblIeJIEHHE COENUHEHUN U3 ceMsH
R. uniflorum. amenbueHHoe chipbe (1 KT) aKCcTparu-
poBanu Bomoit (1 : 15, 90°C) TpuKabl, IIOCIE YEro
BOIHBIM SKCTPAKT yIapuBajIu 1ocyxa B Bakyyme (3201).
DKCTpakT obpadaThiBajJu IMOCIEA0BATEIbHO IeKca-
HOM, BTUJIALIETaTOM U OYyTaHOJIOM TIpU TeMIieparype
kurieHus B anrmnapare CokJjera 10 UCTOLIEHUS, YTO
MIPUBOANIIO K TIOJy4eHUI0 rekcaHoBoii (20 1), aTui-
arieratHoit (DAD, 55 1) u OyTaHOJIbHON (dpakiuit
(125 ). ®pakuuio DAD najnee aHATU3UPOBATU METO-
JIOM XpoMaTto-Macc-criekrpomeTpuu (BOXKX ¢ nuon-
HO-MaTPUYHBIM U MAacC-CIIEKTPOMETPUUYECKUM JIe-
tektupoBanuem, BOXX-JIMJI-MC) na TQ-macc-
criektpomerpe LCMS-8050 (“Shimadzu”, Amnonus)
B YCJIOBUSIX, ONTMCAaHHBIX paHee [7]. s BbiaeneHus
WHIWBUAYAJbHBIX coeauHeHuit DAD (50 r) pazmens-
JIU METOJIOM KOJIOHOYHOI1 XpoMmaTorpacduu Ha MOJIU -
amuze (1.5 Kr; am0eHT Boga — dppakuust A, 60%-Hblit
staHon — dpakumsa B, 0.5%-up1it ammuak B 90%-
HoM 3TaHojie — ppakuus C). @pakiuio A (25 1) Xpo-
maTtorpadupoBaiu Ha KoyuoHke ¢ Al,O; (2 X 50 cM,
xinopodopMm—meranoi 100 : 0 — 70 : 30), a 3aTem Ha
kosioHke ¢ OP-Si0, (1 X 20 cM, Boma—areTOHUTPUIT
95:5—70:30), yTo nmpuBeJIO K BbIAeAeHUIO 20-TU /-
poxkcuakanzoHa (10 r) u 2-ne30kcu-20-TUAPOKCUIK-
nu3oHa (140 mr).

st paznenenus ppakumii B (151) u C (18 r) mpu-
MEHSIIV KOJIOHOYHYIO XpoMaTtorpadmuio Ha Cedanek-
ce LH-20 (2 X 90 cM) ¢ amonueil B rpaiieHTe MeTa-
Hosn—Bojaa 90 : 10 — 0 : 100, B pe3yabTare yero ObuIu
noaydeHs! 10 ppakiuii, KOTOpbIEe Aajee XpoMaTorpa-
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¢dupoBanu Ha kosoHKe ¢ SiO, (2 X 40 cM, aTUNIALE-
tat—>3TaHoj 100 : 0 — 70 : 30), a 3aTeM Ha KOJIOHKAaX
¢ OD-Si0, (1 x 20 cM, Boga—alUeTOHUTPUI 95 : 5 —
— 50 : 50) u Cedanekce LH-20 (1 X 60 cM, MmeTa-
HOJI—Boga—yKcycHast Kuciaota90:5:5—>20:75:5).
JJ1st TONMOIHUTEIbHOM OYMCTKU MPUMEHSUIN TIpera-
patuBHy10 BO2KX, crionb3yst Bogy 1 allETOHUTPUI B
kadectBe 3110eHTOB I m II, cooTBeTcTBEeHHO (IIpO-
rpamma amonpoBanus: 0—40 muH 5—30% 1 B 11, 40—
90 muH 30—45% 1 B 11, 90—120 My 45—58% 1 B 11).
B pesynbrare u3 ppakimu B Ob11M BbIAEIEHBI 6-THI-
pokcuoTeoanH 7-0-rmoko3un (1.5 1), Tpaxeno3usa
(1.0 1), kapramo3un, (5.5 1), moreonuH (80 Mr) u Kap-
tamoreHuH (900 mr), a u3 dpakuuu C — 6"-0-aie-
tui-kaptamosus (40 mr), 4-O-kohenIXxuHHas1 K1c-
nota (80 mr), 5-O-xkodeunxuHHass kuciiora (8.2 1),
3,4-mu- O-kodewnxuHHasa kuciaota (55 mr), 3,5-mu-0-
KoeunxuHHasa kuciaota (4.5 r), 4,5-nu-O-xkodeu-
XUHHas Kuciora (45 mr), payHosun B (1.2 1), moTeonuH
7-0-(6"-0-kodewnn)-rmoko3us (1.5 r) u uzodepyno-
ui-cepotroHuH (820 mr). MneHTuduKauuo BbIIS-
JIEHHBIX COENVWHEHUWU OCYLIECTBISUIM 1O JaHHBIM
YO, AMP cnieKTpoCKONMU U MacC-CHEKTPOMETPUU
[4-7,9].

6"-O-Aunernn-kapramo3ua {KapramoreHun 4-0-
(6"- O-anernn-)-p-D-rmokonupanosun, 15}. C,0H3,0,,,
Y®-criektp (MeOH, A,,.,,, HM): 324. [a]y —5.3 (¢ 0.7,
MeOH). HR-ESI-MS, m/z: 573.421 ({(M—H]~; pac-
yeTHoe 3HaueHue 573.557 mst CyyH330,,). ESI-MS,
m/z: TIOJOXUTENbHAasd HoHU3auusa — 613 [M + KJ*,
597 [M + Nal*, 575 [M + H]*, 571 [M + K)—
C,H,01%, 555 [(M + Na)—-C,H,0]*, 551 [{(M + H) +
+ H,0)}-C,H,0]", 533 [(M + H)-C,H,0]*, 371
[M + H)-C,H,0—-CH,,0s]*, 353 [(M + H)—C,H,0—
C¢H,,0s—H,0]*, 247, 219; oTpuiiateabHasi HOHU3a-
mst — 619 [((M—H) + HCOOH]-, 609 [(M—H) +
+2H,0]-, 577 [{(M—H)—-C,H,0} + HCOOH]-, 573
[M—H]~, 567 [{(M—H)-C,H,0} + 2H,0], 531
[(M—H)—C,H,0], 369 [(M—H)—C,H,0—CH,,O0s]".
Crekrp SMP 'H (500 I'u, 300 K, MeOH-d,, 8, m.1.):
kaptamorenuH: 7.20 (1H, x, J = 2.0, H-2), 6.83 (1H,
n,J =178, H-5),7.18 (1H, nn, J = 7.8, 2.0, H-6), 7.53
(1H,n,J=2.0,H-7),6.70 (1H, o, J = 2.0, H-2"), 7.26
(1H, n, J = 8.0, H-5"), 6.75 (1H, axn, J = 8.0, 2.0, H-6"),

3.01 (1H, an, J = 14.0, 5.6, H-7,), 3.78 (1H, 11, J =
= 14.0, 9.0, H-73), 4.11 (1H, M, H-8'), 4.41 (1H, an,

J=9.0,7.0,H-9,),4.27 (1H, an, J = 9.0, 2.0, H-95}),
3.85(3H, c, OCH,), 3.75 (3H, ¢, OCH,;), 3.70 (3H, c,
OCH;); 4-O-rmoko3za: 5.05 (1H, o, J = 7.5, H-1"),
3.53 (1H, M, H-2"), 3.50 (1H, M, H-3"), 3.38 (1H, M,
H-4"), 3.85 (1H, m, H-5"), 4.50 (1H, an, J = 12.0, 2.0,

H-6}),4.25 (1H, o1, J = 12.0, 5.4, H-6},); 6"-O-atte-
tu: 1.61 (3H, ¢, CH,CO). Criektp IMP B3C (125 T,
Ne 1
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300 K, MeOH-d,, 8, m.1.): kapramorenuH: 128.5 (C,
C-1), 116.9 (CH, C-2), 150.7 (C, C-3), 149.5 (C, C-4),
113.1 (CH, C-5), 125.4 (CH, C-6), 138.7 (CH, C-7),
129.8 (C, C-8), 174.3 (C, C-9), 132.3 (C, C-1"), 114.3
(CH, C-2Y, 149.2 (C, C-3), 151.2 (C, C-4"), 115.3
(CH, C-5"), 121.8 (CH, C-6"), 38.0 (CH,, C-7", 41.5
(CH, C-8"), 71.5 (CH,, C-9"; 4-O-rmoxo3a: 102.2
(CH, C-1"), 74.5 (CH, C-2"), 77.7 (CH, C-3"), 71.2
(CH, C-4"),75.0 (CH, C-5"), 64.8 (CH, C-6"); 6"-0O-
auetwt: 19.7 (CH;, CH,;CO), 170.5 (C, CH;CO).

Kapramo3un (kapramorenun 4-O0-f-D-rmokonu-
panosuzn, /2). Cniektp AMP 'H (500 I'u, 300 K, Me-
OH-d,, 6, m.1.): 4-O-timoko3a: 5.01 (1H, o, J = 7.6,
H-1"), 3.50 (1H, m, H-2"), 3.47 (1H, M, H-3"), 3.35
(1H, m, H-4"), 3.43 (1H, M, H-5"), 3.58 (1H, an, J =

=12.1, 1.9, H-6,,), 3.40 (1H, nx1, J = 12.1, 5.6, H-6y).
Criextp AMP BC (125 I'u, 300 K, MeOH-d,, 8, m.11.):
4-0O-tmoko3sa: 102.4 (CH, C-1"), 74.5 (CH, C-2"),
77.9 (CH, C-3"), 70.8 (CH, C-4"), 76.2 (CH, C-5"),
60.9 (CH, C-6").

Tuapoaus. st ocyniecTBaeHNST KUCIOTHOTO TUII-
posiu3a HaBecky 6"-O-auetwi-kKaprtamosuga (5 mr)
HarpeBaiau ¢ 2 M TOY (4 mi) ripu 100°C B TeueHUne
2 4, najee TUAPOJIM3AT yIaprMBaJiu B BaKyyMe J0ocyxa.
Cyxoit octaTtok pactBopsuii B 50%-HOM 3TaHOJje
(2 MJ1) ¥ TIpOIyCKaju pacTBOP Yepes3 MOTMaMUIHBII
kapTpumk (3000 mr, “Capital Analytical”, Benuko-
OpuTaHusl), MIOUPYS TocaeaoBaTeIbHO BoaAoM (50 mi;
amoat 1) m 70%-ubiM sTanonaom (100 mor; smoart 11).
751 BBISIBJIEHMSI TPUCYTCTBUSI MOHOCAXapUI0B MOPLIMIO
smoara | nepuBatuzupoBaiu 3-MeTui-1-peHnn-2-
MUPa30JMH-5-0HOM U aHAJIU3UPOBAJIU MeToIoM BD-
KX, xak onmcaHo panee [10]. Hust ompenencHus
MPUHAMLIEXXHOCTU MOHOcCaxapuaoB K D- u L-psiny B
amoare [ ucronab3oBaau METON BOCCTAHOBUTEIHLHOTO
aMuHupoBaHus ¢ L-tpunrrodpanom [11] ¢ mocaemyro-
muM aHaausoM metogomM BBOXKX [10]. Tuaponus ¢
0.5%-no0it NaOH mnpoBoguiu Kak OIMMCAHO paHee
[12].

BuoJornueckasi akTUBHOCTb. BiusiHue sKcTpak-
TOB, (ppakiuii 1 UHAUBUIYAJbHBIX COEIMHEHUN Ha
aKTMBHOCTb Ol-aMUJIa3bl U3yYallu CIEKTPO(POTOMETPU-
YEeCKMM METOIOM [8] C MCIOJb30BaHUEM Ol-aMMWJIa3bl
TMTOIKETYTOYHO XKemesbl yenoBeka (400 en./mi; “Lee
Biosolutions”, CIIIA), oi-amuia3bl CIIOHHOM JKeJIe3bl
yenoBeka (tun IX-A, 3000 en./mr 6enka; “Sigma-Al-
drich”) u o-amMuIa3bl MOMKETYIOUHO XKeae3bl CBU-
Heit (tTun I-A, 1000 en./mr 6enka; “Sigma-Aldrich”).
Akap603a UCob30Baach B KAUECTBE MOJOXKUTENb-
HOT'O KOHTpPOJisi. MHruOuTOpHasi akTMBHOCTh BbIpa-
xkanach BennunHoi [Cs, (KOHLeHTpaLusl, BbI3bIBAIO-
mast 50% MHTrnOMpoBaHNe aKTUBHOCTH (hepMEHTA) B
MKT/MJI, KOTOPYIO ONpene/suii rpapuuecKu IOocye
MOCTPOSHUSI 3aBUCUMOCTU MHTMOUTOPHOI aKTUBHO-
CTU OT KOHILIEHTPALIUH.

st BOKX-MukpodpakiimoHMpOBaHUS UCITOIb-
30BajJid YCJIOBUS XpoMaTorpauueckoro aHajiusa,
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yKa3aHHBIe B pabote [7], IpM KOTOPBIX OTHECIBbHBIC
dpakuuu codbupanuch Kaxawsie 30 c. Ilociae aToro
9JII0aTHl KOHLEHTPUPOBAIU IOCYyXa U PACTBOPSIIA B
50 Mk 50%-Horo MetaHosa, 1o6asasIn 50 MKJI BO-
Ibl, 2.5 Mt 2%-Hoii cycIieH3nun Kpaxmasa, OKpalieH-
HOTO peMa3oJ-OpuJIIMaHTOBBIM cMHUM R (“Sigma-
Aldrich”), 500 MKJ1 Ol-amMMIa3bl TOMXKETYTOUYHOMN XKe-
Je3nl yesoBeka (0.4 en./mi), nuHKyoupoBaiau 50 MUH
npu 37°C. ONTUYeCcKyo TJIOTHOCTh MPOOBI onpeae-
JISUIM IIpM JjiHe BoaHbL 620 HM [8]. DiroaTsl ¢ Hau-
OoJsiece BBIpaXXEHHBIM WHTUOMpOBaHMEM (epMeHTa
MIpeaoTBpamiai 00pa3oBaHNEe CUHETO KOMILIEKCa, B
MMPOTHUBOMOJIOXHOCTh HEAKTUBHBIM IIpOOaM, KOTO-
pble IaBaJii MHTEHCUBHOE oOKpaimmBaHue. OTCyT-
CTBME aKTUBHOCTH OIIPEHCIISIIIOCh ISt (hpaKIUU CO
BpeMeHeM yaepxxuBanug 0.5—1.0 muH.

Tecr Ha JerambHOCTh. LlvicThI Artemia salina (50 mr;
“Apcan”, Poccust) unkyoupoBanu npu 25°C B 1 11 uc-
KyCCTBEHHOII Mopckoil Bombl (“Sigma-Aldrich”), B
KOTOpYyIO 4uepe3 24 4 sHocwutu 15 M 0.06%-Hoii cyc-
IICH3UM APOXCKEeH M MpOoIoJrKaau MHKYOAlMIoO elle
48 4. Jlog aHanmM3a Ha ogHy npoOy oroupanm 10 k-
BBIX JIUMUHOK Artemia salina, KOTOPBIX TTOMEIIAIN B
5 MJI UCKYCCTBEHHOII MOPCKOIi BOIbI, CoaepzKallleil
nccienyemoe BemrecTBo (20—2000 MKr/mia) wind
0.9%-umb1it pactBop NaCl (koHtposb). Uepes 24 u
IIPOBOIAMIN IIOACYET KMBBIX JIMYMHOK, IOCJIE YETO
paccuMThIBaIu Moka3atenb 50%-Hoi 1eTaTbHOCTH C
npuMmeHeHueMm ImporpamMmbl MediCalc (“MedCalc
Software Ltd”, benbrus).

CraTucTHdecKmii AaHAJIA3 TIPOBOIMIIN C MCTIONIH30-
BaHUEM OTHOGAKTOPHOTO AUCTIEPCHUOHHOTO aHAIU3a
(ANOVA). 3HauuMOCTb pa3iuuuii CpeaHUuX onpee-
JISUTH C TIOMOIIIBI0 MHOTOPaHTOBOTO TecTa JlyHKaHa.
Otrmnuusg npu p < 0.05 cuuTaauch CTaTUCTUYECKU
3HAYMBIMU.

PE3VJIBTATBI 1 UX OBCYXIEHHUE

HccnenoBanue BausiHusi BomHoro otBapa (BO)
R. uniflorum Ha aKTUBHOCTb TpeX O.-aMMJa3 MJICKO-
MMUTAIOIINX TTOKA3aJI0, YTO OH JEMOHCTPUPOBAT HaM-
OoJiblllee MHIMOWPOBAHUE O-aMWIa3bl TOMKETYI0U-
Hoti keJie3bl yenoBeka — [Cyy 397.11 mxr/mi (Tadn. 1).
IMocne skcrpakiuu BO pa3mmyHbBIMY paCTBOPUTEIISI-
MU OBLIM MOJIy4eHBI (ppakiii, U3 KOTOPHIX Hanbo-
Jiee aKTUBHOM oOKazajach 3TWialeTaTHas (hpakius
(ICsy 96.25 MKr/MiT), WIS WCCIEAOBAaHUS KOTOPOit
OBUTO TIPOBEIEHO €€ pas3ieyieHue C MPUMEHEHUEM
xpomaro-macc-cnekrpoMmerpun (BOXKX-IAMI-MC) u
KOJIOHOYHOM XpoMaTorpaduu.

CormacHo ganHbIM BOXKX-IMI-MC B aTinane-
TaTHOU (ppakuuu ceMsiH R. uniflorum ObLIO BbIsSIBIIC-
HO TipucyTcTBUEe 16 coequnenwuii (1—16), uoeHTHUHU-
KallMI0O KOTOPBIX OCYIIECTBJSIIA MO pe3yabTaraM
ornpeaeaeHusT XpoMaTorpapuueckoil MOABUXKHOCTHU
(puc. la), YD-, macc-crekTpoB (Tabi. 2) B cpaBHE-
HUU C U3BECTHBIMU COEAUHEHUSIMU U JAHHBIMU JIU-
Ne 1
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Taommua 1. [Tokazatenu 50%-Horo nHrnonposanus akruBHocTH (1Cs,, MT/MIT) (t-aMuIIa3bl MIIEKOITUTAIOLINX MTpenapa-
tamu u3 R. uniflorum (mr/mn = SD)

o-AmMuiasa
Ipenapar TTOIKETYI0YHast TTOIKETYI0YHast CJIIOHHBIE XKeJIE3bI
XeJIe3bl YeJIoBeKa KeJIe3bl CBUHEN yeJI0BeKa
Bonuelit orBap (BO) 397.11 + 12.42* >500 495.63 * 15.84*
I'excanoBas ppakiust BO >500 >500 >500
OrtunauerarHas dpakiumsg BO 96.25 + 2.98* 163.14 + 5.05* 126.03 + 3.52*
ByranonbHas ppakius BO 363.15 + 11.25* >500 402.56 = 11.65*
Axap603a (BEIIeCTBO CPAaBHEHMST) 57.34 £ 1.61 32.65+0.97 81.16 £ 2.59

* Omuuns noctoBepHHI TIpH p < 0.05 B cpaBHEHUU C TPYITIOI aKapOO3bI.

TepaTyphl, a TakKKe IIOCie BBIOEJICHUS W aHaIM3a
cnekTpoB AMP (puc. 2).

KommoneHTsl 1, 2, 5, 6 1 8 o6nagaau OJIU3KUM
YO-npodpuiieM, TUIIMYHBIM IJIST TIPOU3BOIHBIX KO-
deitHoit KucaoThl [13], a XapakTep Macc-CIIEKTPOB
yKa3bIBajl Ha MPUCYTCTBUE (DparMeHTa XMHHOM KI1C-

JIOTBI aIMIUPOBaHHOTO omHUM (1, 2) nnu nByms (5, 6,

8) ee ocrarkamu [4]. YuuThiBas xpomartorpadmude-

(a)
12
201
2 150 4
a
A Lot 6
|73
0.5¢ 16
| by 4 s 330 HM
0 " T e P | Yy i | 1 === 240 HM
O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
MUWH
(0)
30 -
®
5
Tz 20+
o]
m
o
5
Lg 10 +
=
T
s iy |
0 1 1 1 1 1 1 1 1 1 Ir_ll 1 1 1 1
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
MUH

Puc. 1. Xpomarorpamma (BO2KX-AM]/1) stunaneratHoit dpakimu ceMssH Rhaponticum uniflorum nipu 240 u 330 M (a) 1 ©H-
ruouTOopHasi akTuBHOCTh BO2KX-3/110aTOB B OTHOIIIEHUM MaHKpeaTHIeCcKoi oi-aMuiassbl (6). Homepa mukoB coennHeHU co-
OTBETCTBYIOT 0003HAYEeHUSIM B Ta0JI. 2.

ITPUKIIAAHAA BUOXUMUA U MUKPOBHUOJIOTUA  Tom 59

Nel 2023

CKYIO TIOJBUXKHOCTh KOMITOHEHTOB B CPaBHEHUU C
BelllecTBaMU-pedepeHTaMu, YKa3aHHbIE COeIuHe-
HUST ObUTM MACHTU(UIMPOBAHBI KakK 4-0-Koheun-
xuHHas (1), 5-O-kobewnxuHHas (2), 3,4-nu-0-Ko-
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Puc. 2. CtpykTypHBbIe (DOpMYJIBI COETUHEHW, 00HApy>XeHHBIX B ceMeHax R. uniflorum: 1 — 4- O-kodewIxuHHast KUCjaoTa, 2 —

5-0-koeWIXUHHAs KUCI0Ta, 3 — 6-TMIPOKCUIIOTEONNH 7-O-ImoKo3ud, 4 — 20-TuAPOKCUIKIN30H, 5 — 3,4-n1u-O-kodeu-
XUHHAs KUCIoTa, 6 — 3,5-nu-0-kKodemnxuHHas Kuciora, 7 — 2-ae30Kcu-20-TuapoKCU3KIn30H, 8 — 4,5-n1u-O-kodenixuH-
Has Kuciora, 9 — tpaxenosus, 10 — payHosun B, 11 — morteonnn 7-0-(6"-O-kodew)-mmoko3u, 12 — kapramosun, 13 — uszo-

depynonsi-cepoToHnH, 14 — m0Te0NnH, 16 — KApTaMOTeHUH.

dewnxunnas (5), 3,5-nu-O-xkodeunxunHasg (6) u
4,5-nu-O-kodenxuHHast KUCIOTHI (8).

biuszkuM K KopennxuHHBIM KuciaoTtaM Y®-mpo-
dmrem obnaganm KomroHeHTHI 12 m 16. B macc-
CMHEeKTpe OTpULIATEIbHON MOHU3AIMY coeNuHeHNs 12
MPUCYTCTBOBAJIM CUTHAJIBI IENMTPOTOHUPOBAHHOM Ya-
ctuuibl (m/z 531) u ee pparmeHTa, 00yCIOBIEHHOTO
yIajeHrueM TeKCO3WJIbHOro ocratka (m/z 369). B
CIEKTPE MOJIOXKUTEIbHOU MOHU3AIUM ObLIN OTMEYEe-
HbI CUTHAaJIbI YacTull ¢ m/z 247 u 219, xapakTepHbIX
JUTsI IMTHAHOBBIX TPOM3BOAHBIX TUMA 7,8-IUAeTrui-
poapktureHuHa [9]. Ilocie BblmeneHUsT U aHaaIM3a
criekTpoB AAMP coenuHeHue 12 ObLI0 UASHTUDULIN -
poOBaHO Kak KapTramo3uj (KapTaMmoreHuH-4- O-TI10-
KO3U), paHee BbIIEJICHHBIN U3 ceMsiH Rhaponticum

ITPUKIIAAHAA BUOXUMUA U MUKPOBHUOJIOT'UA

carthamoides [9] n BniepBble OOHAPYKEHHBIN Y R. uni-
Sflorum. CoenHeHME 16 GBLIO OIpeeIcHO KaK ariIi-
KOH KapTamMo3uaa — KapTaMoreHuH. bimskum Kk 12
Macc-CIIEKTpaJIbHBIM TIpoduyieM o0jamal KOMIIO-
HEHT 9, MOJIEKyJIsIpHasI Macca KOToporo Obuia Ha 18
a.e.M. OOJbIIE, YTO XapaKTePHO IJIsI MPOM3BOTHBIX
ruapokcuapkTureHuHa [9]. Xpomarorpaduueckue u
CIIeKTpaJIbHEIE TTapaMeTphbl 9 M IMTHAHOBOTO IJIMKO-
3uma Tpaxeno3uma (TpaxeaoreHuH-4-O-TIIOKO3MI)
OBLIM MACHTUYHEI, YTO ITO3BOJIMJIO BIIEPBHIE BLISIBUTh
ero mpucyrcrBue B R. uniflorum. JlaHHOE coemmHe-
HHE YacTO BCTpeUaeTcs B cCEMeHaX pa3IMYHbIX BUIOB
Compositae, B ToM uuciae u R. carthamoides [9].

CoenuHenue 13 00J1agano TUMWYHBIM I TIPOU3-
BOIHBIX N30(DEPYTOBOM KHUCIOTHI CIIEKTPOM ITOIVIOIIE-
Ne 1
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HMEM C A, V 292 1 314 HM, a TaKKe MacC-CITEKTPAaIb-
HBIM IIpoduIeM, OTMEUEHHBIM paHee 11 3¢(pupoB N-
LIUHaAMOWJI-cepoTOHUHOB [9]. Tlocne BblIeneHUs U
norojHuTeIbHOIT SIMP criekTpanbHOM xapakTepu-
cTuKu 13 ObUIO MAECHTUGMUIIMPOBAHO Kak N-mpaHc-
n30(depyJTONI-CEPOTOHH, BIIEpBble 0OHAPYKEHHbII
B R. carthamoides [9]. Panee B R. uniflorum nanHoe
COENMHEHUE BBISIBJIEHO HE OBLIO.

HBa coenrHeHUs 4 M 7 ObLIU UACHTU(DULIUPOBAHBI
KaK 3KIUCTEPOUIbI IO XapaKTepPHOMY IS TaHHOM
IPYIIEI coenuHeHUt YD- 1 Macc-crieKTpoMeTpuie-
ckoMy npoduio. KoMnoHeHTH coaepKaiu B Macc-
CIIEKTpax ITOJIOXUTEIbHON MOHU3alMu HAaboOp CUT-
HaJIOB, OTHECEHHBIX K MPOTOHMPOBAHHOM YaCTULIE U
yacTuLam agaykTos ¢ noHamu Na* u K*, a takxke Ha-
0Op CUTHAIOB, BBI3BAHHBIX MOCTEIIEHHBIM yIaJIEHU-
eM Bozbl 00KOBOM TpyIiIibl U Ap. [Tocne cpaBHEHUS €
JTaHHBIMU U3BECTHBIX BEIIECTB 4 1 7 ObUIY MASHTU(DM-
HUpoBaHbl KakK 20-TUAPOKCUAKIN30H U 2-IE30KCHU-
20-ruaApPOKCUAKIN30H, COOTBeTCTBEHHO. OQ0a coenu-
HEHUSI paHee ObUIM OOHapy:KE€HBI B TPaBe U KOPHSIX
R. uniflorum [7].

Coenunenus 3, 10, 11 u 14 0bu1M onipeaeieHbI Kak
¢1aBOHOMIBI BBUAY XapaKTEPHOIO IJISI IIPOM3BOII-
HbIX (J1aBOHA TUMA HorolleHuss B Y®P-ob6iactu
criektpa [ 13]. ITocne aHanu3a Moay4eHHBIX JaHHBIX C
TaKOBBIMU W3BECTHBIX COCAUHEHUIT KOMIIOHCHThI
OBLIM OIpelesiEeHbl KaK 6-TMIpOKCUIIOTEONUH 7-0-
rmoko3uf (3), paynosun B (10), moreonun 7-0-(6"-
O-xodeun)-rmoko3uf (11) u moreonuH (14), Koto-
pbie paHee ObUIM BBISIBJICHBI B JIMCThSIX M IIBETKaxX
R. uniflorum [4], HO oOHapyXeHbl B CEMEHax 3TOro
BU/Ia BIICPBEIC.

CoenuHeHMIO 15 COOTBETCTBOBAIA MOJIEKYJISIpHAS
dopmyna CyH;3,0,, 10 aHHBIM Macc-CNEKTPOMET-

pun u cnekrpockonuu IMP BC. B macc-crekrpe
MOJIOXKUTEIbHOW MOHU3ALUU TPUCYTCTBOBAJIU CHUT-
HaJibl IPOTOHUPOBAHHOTO MOHA (m/z 575) u yacTull,
00pa30BaHHBIX  TOCAEIOBATEIbHBIM  YyadaJeHUEM
¢dparmeHTa aueTuabHOM rpymmbl (m/z 575 — 533) u
ocraTka rekcosbl (m/z 533 — 371), uro TaK ke Ha-
0110 aJIOCh B CIIEKTPE OTpULIATENIbHOW MOHU3AIUU
(puc. 3a, 30). CriekTp IOIJIOIIEHUsI ObLI OJM30K K
CIIEKTpaM JIMTHAHOBBIX IUKO3UAO0B (puc. 3B). ITocie
runpoym3a ¢ 0.5%-aemM NaOH Habmomanochk 06pa3o-
BaHMeE KapTamMo3uaa, a ruapoians ¢ 2 M TOY npusonwi
K 00pa3oBaHMIO KapTaMoreHuHa u D-1rmoko3bl. Criek-
Tpul AMP 'H 1 3C 6bu11 61M3KM K TAKOBBIM KapTaMo-
3uma (KapramoreHuH 4-0-B-D-IIoKonupaHo3um)
32 WCKJIIOYEHUEM TIPUCYTCTBUSL JTOMOJIHUTEIbHBIX
CUTHAJIOB alleTUIbHOM Tpymmbl B crektpe 'H (dy
1.61) 1 BC (8¢ 19.7, 170.5) m.a. Casur B ciiaboe 1oJie
cur"anoB H-6" (dy 3.40, 3.58 — 4.25, 4.50) u C-6"
(0 60.9 — 64.8) B cpaBHEHNM C KAPTAMO3UIOM yKa-
3bIBajl Ha MPUCYTCTBYE 3aMECTUTEJISI 10 TTOJIOKEHUIO
C-6" DIIOKOMMPAHO3bl, KOTOPBIM 0Ka3aJlach alleTUIIb-
Hasl TpyIina, Ha YTo yKa3bIBajli KOPPEJISLIMU B CIIEKTPE

MMPUKIIAAHAA BUOXUMUA U MUKPOBUOJIOT'UA
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Puc. 3. Macc-crnekTpsl (a — IOJ0XUTEIbHAS MOHU3aLIMSI,
0 — oTpuuatenbHas MoHM3amus; Ac — auetwi, Glc —
II0KO3a), CIIEKTp MomioleHus (B) 1 cTpykTypa (1) 6"-0-
aleTUI-KapTaMo3uaa (coenrHeHue 15).

TETEPOSIAEPHOM  MHOTOCBSI3HOM  KOPPEJISILIUOHHOMN
criektpockort HMBC (8/9c 3.40, 3.58/170.5). Ta-
KUM 00pa3oM, coeAruHeHue 15 mpencraBisiiio codoit
KaptamoreHuH 4-0-(6"-0-atetnn)-B-D-miokonu-
paHo3un win 6"-O-aneTwi-KaptaMo3un (puc. 3r),
SIBJISIIOLIMICSI HOBBIM IIPUPOIHBIM COeAMHEHUEM.
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Taomuna 3. KoHueHTpanysi MHIMBUAYAIbHBIX COEMUHEHUI B 9HIOCIIEPME U KOXype ceMsiH R. uniflorum v mokasartesb
MHIMOMPOBAHUS NTAHKPEATUYECKOM Oi-ammiasbl yesoseka (1Csg)

KoHlieHTpanus, Mr/T Cyxoit Macchbl
CoenuHeHue ICsy, MKT/MI
B BHIOCHEPME B KOXype
KodennxuHHbIe KUCITOThI
4-0O-KodpennxnHHass KMCJI0Ta 0.46 +0.01 <0.10 125.32 £ 3.70*
5-0-KodemwxuHHasa KUCJIoTa 1.48 +0.03 0.77 £ 0.02 67.11 £ 2.01*
3,4-JIu- O-kopenmnxnuHHas1 KUCI0Ta 0.57 £ 0.01 <0.10 61.02 + 1.89*
3,5-u-O-xkodennxnuHHas KMCiIoTa 6.12+0.12 4.01 £0.08 41.27 + 1.19*%
4,5-NMn-O-xohenaxuHHas KUCIoTa 0.26 = 0.00 <0.10 26.84 £ 0.75*
draBoHOUIBI
6-TAPOKCUTIOTEONNH 7 - O-TITIOKO3UT 3.05+£0.06 3.19 £ 0.07 28.14 = 0.84*
Paynosun B 0.63 £0.01 2.39 £0.04 10.50 £+ 0.30%*
Jroteonun 7-0-(6"- O-koden)-TITIOKO3UT 0.71 £0.02 2.57 £0.05 14.83 + 0.45*
JlioTeonuH <0.10 1.07 £ 0.02 25.67 £ 0.77*
Jlurnansr
Tpaxemo3un, 5.48 £0.09 2.32+0.04 >500
Kapramosun 28.62 = 0.65 3.41 £0.07 85.63 £ 2.09*
6"-O0-ALeTHII-KapTaMO3H /I <0.10 <0.10 159.16 = 4.77*
Kapramorennn 0.75£0.02 2.27 £0.04 30.32 £ 0.46*
[Tpor3BomHBIE CEPOTOHUHA
N30hepy1oni-cepoTOHIH ‘ <0.10 \ 2.03+£0.03 \ 50.02 + 1.45%
DKINCTEPOUIBI
20-TuapoKCUIKIN30H 26.95 + 0.56 6.12+0.14 >500
2-le30Kcu-20-TUAPOKCUIKINIOH 0.25 £ 0.00 <0.10 >500

* OmnuMs noctoBepHsI pH p < 0.05 B cpaBHeHUM ¢ rpymoii akap6o3sl (ICsy = 57.34 + 1.61 Mxr/mun).

CBeneHUsSI O KOJMYECTBEHHOM pachpeneieHun
OTIEITBHBIX COCMMHEHUI B YacTsIX ceMeHn R. uniflorum
YKa3bIBJIA HA TO, YTO VTSI SHAOCIIEpMa XapaKTepHO Ha-
KoTUIeHHe KO(EeWIXUHHBIX KUCIIOT (8.89 Mr/T), TUrHa-
HOB (34.85 mMr/r) u sxnucrepounos (27.20 Mr/r), B TO
BpeMs KaK B KOXype HaOII0Iaaoch aKKyMYJISIIUs
¢dnaBoHOUIOB (9.78 MI/T) U TIPOU3BOAHBIX CEPOTO-
HuHa (2.03 mr/r) (Taba. 3). Panee cxomHEbI XapakTep
pacripenieicHusT OBIJI BBISIBICH B ceMeHax R. car-
thamoides, NJIsI KOTOPBIX HauOOJIbIIIee COIepKaHUe
JINTHAHOB Tpaxejo3uaa M KapTamMo3uma ObLIO ycTa-
HOBJICHO B 9HIOCIIEpME, a (hepyTomI-CepOTOHNHA —
B KOXXype ceMsiH [ 14].

ITpoBeneHHbIe MCCenOBaHUS OMOJIOTMYECKON aK-
TUBHOCTU WHIANBUAYAJTIbHbIX CO@,[[I/IHCHI/Iﬁ N3 CEMSH
R. uniflorum niokazanu, 4to Hauo6oJee 3(pHeKTUBHBIMU
WHTMOUTOpaMU MaHKPEaTUIECKOM O-aMIJIa3bl YeJIOBe-
ka 66Ut payHosun B (I1Cy, 10.50 MKT/MIT) U JIIOTEOIMH
7-0-(6"-0-xodenn)-tmoko3ua (1Cs, 14.83 Mmxr/mi),
aKTUBHOCTbH KOTOPHIX ObLjIa BBIIIIE TAKOBOM aKapOO03bl
(tabua. 3). O6a raBoHOMAA coaepKaalu CBOOOIHYIO
0pmMo-IUTUAPOKCU-TPYIIIIMPOBKY B KoJiblie B armu-
KOHa M KOo(ewIbHOM ¢parMeHTe, 4YTO SIBJISICTCS
CTPYKTYPHBIM (paKTOPOM, ITOBBIIIAIOIINM WHTUOU-

ITPUKIIAAHAA BUOXUMUA U MUKPOBHUOJIOT'UA

TOpHOE BIIMSIHME COCOVWHEHUIT Ha O-amuiasy [15].
Cpenn KOoDEWITXMHHBIX KUCJIOT W JINTHAHOB Hau-
oospmast 3PGEeKTUBHOCTD OBIJIa BRISIBICHA I 4,5-
- O-kodemnxunHoi kuciaotsl (1Cs, 26.84 Mxr/mir)
u kaptamoreHuHa (1Cs, 30.32 Mmkr/mit).

AKTUBHOCTb U30(DepyIONI-CEPOTOHNHA ObLIa 0113~
Ka K TAKOBOM aKapOO3bl, a SKAUCTEPOUIBI 1 TPAXEJIO3UL
¢1a00 UHTMOMPOBAIU aKTUBHOCTb ({-aMWJIa3bl TTOIKe-
JrynouHoii xenesbl uesnioBeka (1Cs, > 500 mxr/mn). [1pu-
MeHeHne BOXKX-MmukpodpakiimoHupoBaHus ¢ 110-
CJEYIOIIUM aHaJIM30M aKTUBHOCTU MOJYYEHHBIX
3JII0aTOB MOKA3aJ10, YTO HAaMOOJIBILIMI BKJIAJ B CyMMap-
HYIO aKTUBHOCTb OTBapa ceMsiH R. uniflorum BHOCWIO
MPUCYTCTBUE KapTamMo3uaa, U3odepyoni-cepoTo-
HuHa, 3,5-n1u-0-KoMEWIXMHHOM KUCIOThI, KapTa-
MOTeHHMHA U 5- 0-KOohEeMITXMHHON KUCIOThI (10 86%
OT CYMMAapHOM aKTUBHOCTH ITPOOKI), 9TO OOYCIIOBIIC-
HO BBICOKHMM COJepXXaHWeM yKa3aHHbIX COeNTUHEHU
B nperapare (puc. 10).

C ucronb30BaHUEM TeCTa Ha JIETAIbHOCTD C Arfe-
mia salina ObIna onpeneieHa TOKCUIHOCTD BBIJICICH-
HBIX coeAMHeHul, coctaBuBias >1000 MKr/ma mst
BCEX BEIIECTB, YTO IIO3BOJIMJIO IIPEAIIOJI0KUTh OTHO-
CUTEIBHYIO 0€30ITaCHOCTh PU X MPUMEHEHUN.

Ne 1
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OJIEHHHMKOB, KAIIIEHKO

Hayunble cBenenus, Kacatouecst 3pdekTuBHo- 4.

CTU MHTUOUpPOBaHUS Ol-aMuJia3bl (PEHOJIbHBIMU CO-
€IVMHEeHUSIMU paCTeHUIi, B OOJIbIIICH CBOEI YaCTU I10-
JIydeHBI B pe3yJbTaTe WMCITOIb30BaHUS (PEepMEHTOB 5
oakrepuanbHoro (Bacillus licheniformis, B. amyloliq-
uefaciens), rpubHoro (Aspergillus oryzae) Tpoucxox-
IIEHUSI, a TAK3Ke Ol-aMIJIa3bl TIOMKEIYJOUHOM KeJIe 35l 6
CBUHBU U CIIIOHHOM XKeJie3bl uejoBeka [2]. Dkerepu-
MECHTBI, IPOBEICHHbIC C IIPUMEHEHUEM Ol-aMUIa3bl
TOIKETyTOUHOM 3KeJIe3bI YeJIOBEKa HEMHOTOUYNCIIEH -

HbI, OTHAKO U3BECTHO, YTO OMCIEMETOKCUKYPKYMUH

[16], nermapommuaBreHon B [17] u pyrosun D [8] xa-
PaKTepU3yIOTCSI HaOOIbIIEN 3(P(PEKTUBHOCTHIO NH-
rudupoBaHus dhepMeHTa co 3HaueHussMu 1Cy, 7.70,

9.68 u 30.84 MKT/MJ COOTBeTCTBEHHO. OIHAKO, clie- 8.

Ay€T OTMETUTDL, YTO TOKCHMYHOCTb KYPKYMMWHOUIOB,
IIPOMU3BOJHLIX OBI€HOJIa 1 3JIJIarOTAHHWHOB T'PYIIIIbI

pyrosuHa, omnpeaejieHHas MeToaoM c Artemia salina, 9.

cocrasisiaa <1000 [18], <1 [19] u <100 Mxr/mi [20]
COOTBETCTBEHHO, YTO XapaKTepHU30BalO 3TU COEIU-
HEHMSI KaK 00Jiee TOKCHYHBIE B CPaBHEHUHU C MeTab0-

JutaMu ceMstH R. uniflorum.

HpOBC}ICHHBIC ncciacaoBaHusA BIICPBLIC ITOKa3a-

JIM, YTO BOOHBIN OoTBap ceMsiH R. uniflorum siByisieTcs
3(pPHEeKTUBHBIM UHTUOUTOPOM MAHKPEATUYECKON Ol-

aMMJIa3bl 4YCJIOBCKaA, 4TO O6YCJ'[0B)'I€HO BBICOKHMM CO- 11.

JepxxXaHueM (EHOJIbHBIX COEIMHEHUN pa3IMUHBIX
CTPYKTYPHBIX TUIIOB. HanO®oabIIMM MHTMOUTOPHBIM

neiicTBueM obiamanu payHo3un B, moreonuH 7-0-
(6"-0-xodheniT)-IIIOKO3M, JIIOTEOJINH,

4,5-mu-0-

KO(l)eI/IJ'[XI/IHHaH KucJjora, 6—1"I/I,Z[pOKCI/IJ'HOTCOI[I/IH 7-

O—TJ'IIOKO?:I/II[ 1 KapTaMOTI€HWH, aKTUBHOCTb KOTOPBIX

YCTaHOBJIEHA BIEPBbIC. DTU COSAUHEHUSI MOTYT OBITh
KMCIOJb30BaHbI Ui CO3AaHUSI HOBBIX MOTEHI[UAJIb-
HBIX aHTUONAGETUYECKUX CPENCTB, IMOJIydacMbIX U3

pacTeHMUiA.

HMccnenoBaHue BBITTOJTHEHO TTPU TTOAIepKKe Mu-

HUCTEePCTBAa HAyKW W BhIciiero obpaszoBaHust Poc-

cuiickoii Penepanit B paMKax HayYHOTO MPOEKTa

Ne 121030100227-7.

1.

Kondamkt uHTepecoB. ABTOpHI 3asIBJISIIOT 00 OT-
CYTCTBUU KOHMIUKTA UHTEPECOB.
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HOBBIE UHTUBUTOPBI TAHKPEATUYECKOM o-AMMWJIA3LI

New Inhibitors of Pancreatic a-amylase from Rhaponticum uniflorum

D. N. Olennikov~ * and N. I. Kashchenko®
¢ Institute of General and Experimental Biology SD RAS, Ulan-Ude, 670047 Russia
*e-mail: olennikovdn @mail.ru

The basic strategy for the treatment of diabetes mellitus is the control of postprandial glucose levels, and
therefore pancreatic oi-amylase that hydrolyzes complex carbohydrates is an important enzymatic target for
the scientific research. In the present study, an aqueous extract and its ethyl acetate fraction (EAF) from the
seeds of Rhaponticum uniflorum had a pronounced inhibitory effect on the activity of human pancreatic
o-amylase. Sixteen metabolites were isolated after the chromatographic separation of EAF and characterized
as 4-0-, 5-0-, 3,4-di-O-, 3,5-di-O-, 4,5-di-O-caffeoylquinic acid, 6-hydroxyluteolin 7-O-glucoside,
rhaunoside B, luteolin 7-O-(6"-O-caffeoyl)-glucoside, luteolin, carthamoside, carthamogenin, trachelo-
side, isoferuloyl-serotonin, 20-hydroxyecdysone, 2-deoxy-20-hydroxyecdysone and a new natural com-
pound, which was carthamogenin 4-0-(6"-0-acetyl)-3-D-glucopyranoside (6"-O-acetyl-cartamoside).
Quantitative HPLC data indicated a different distribution of the individual components between the endo-
sperm and the seed coat. The study of the compounds effect on the activity of human pancreatic o.-amylase
showed that some flavonoids, caffeoylquinic acids, lignans and serotonin derivatives had a pronounced in-
hibitory effect. These results support the conclusion that Rhaponticum uniflorum seeds may be a useful natural
source for the development of a-amylase inhibitory agents.

Keywords: Rhaponticum uniflorum, human pancreatic a-amylase inhibitors, phenolic compounds
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