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% I\ 72RP-HPLCIX, BB I I P LN v
77—,  LTAW (01% TFA, 7K). &HNY
7 7 —& LTBi#E (01% TFA. 90% AcCN.
) F Tz, B L 7-RWPCshi s % i L &
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sinapic acid (SA). 25-dihydroxybenzoic acid
(DHB) %. &K A+ AMEIZIENS SV A L —

acid



g, YA, AT, K, A%
@e@
2T S | TR
b - -280nm
S
3 . E@ @% —330nm
z H iy . ".' —360nm
=15 ¢ s kv
= L ol
3
£ 1t
S
=
05t
0 - . , |
° 20 4l 60 80 100

Tiune (min)

1 RP-HPLCIZ & 2 RWPCs DB MERLS

Y= iz, FHERIZIEF Y ) 7L —% —
LT, &£~ MY v 7 AB X Pangiotensinll
(1046.6Da). adrenocorticotropic hormone
(ACTH, 29326Da) #* iV CHIEZ 1T 5720 &)

FLOMIEIZS00 3 v PULEATWREE L 72, F 72,

ST OWE T 2V F — |2 X B post source
decay (PSD) #% HW7-MALDI-PSDA X% b
V&) MS/MSH#RT (HE5 T G MS) 22545
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MALDI-TOFEVE A et X ) B9t &

1T o 72455, 3469.3Dad 715 B A F > H
s nize FLZ2OMEIC. 2 D5 T 05 FE
WeEbn533650Dad 7T 7 A A F b
B sz (K2). FEMEA 4+ LR
D#13104DaTd - 720 K2, MALDI-PSD %
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4 SrE©O N B AR A AR SUS

SRR SUSZIZ E A LR L2 (K5). #EaR K
T % PHET 530mM KCIOFAE T Tl [HESE
AL ey bO— VBSOS
A I &S 7z (P <0.05, 5)o —H,
TUAYH A7) CEBRBERERTH
diclofenacLEE Tl MR FUSIE T & A L3
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ARV 72RWPCsEL 73 O 43 i 72 & | 5l I
HFEEH 208 L, Wi B <L EBRC
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RN AR ISR E 2 R L. 2 O1EH
WIZEICNOD G- L, —Eid ik 7 b 3
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RWPCsD & & A i
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% & 4 # (Liquid chromatography-mass

spectrometry; LC-MS) 123D W Cirhbh s 2
LD TH B BRmOITICIE, £ L OH
L7 ba A7 L —A 4 1t (Electrospray
ionization; ESI) #2SH 6N T &7z, ESHEIC &
DART A A 51000Dabk B oo Fm & R L
7280 & %A, ESLEE B T 0521l A
NIRRT, EBEOGREEDRA D S &S
T OMHIE— BRI HE L WY, Z s LC,
MALDI-TOF#IVE s30T 13 JLER Y3 — 12—l D
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WL TWDLEEINTWAEY, filtTld, MALDI
HEEHW/IZRWPCsEDARY 7« J — )ViHrd
AALNTBY ., S0 SN X9 %3000Dalk
FoEsFER) 72 — VOIS SN T
W ORI TR TSI S e — oD
ZR L L CTid. MALDLTOFME & 75475 % H
(BRI N S % (38
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MALDI-TOFEVE &7 EHC & 0 M & e
SEOD 5 FE133469DaTH 1) .7 — F N— A2
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ERAEZ O Z L DURB SN, SBWILE A D
&L T®12307nm & 534nm il S BRI % A4
LT EDL, NEVBRICHEERENSEA L
HErATAHIE, FTEBORE_EEKEE A
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BT % 3% C N MK T ONOA K % BN & - 1fiL
B S E AR L TV AR E 2 5N b,

T A & TN T D7 7 TR R
)7z = VISR L. ORI % 1
LM L7z G OEE e L, AERICBL
B - AR - AR - BRI D72 2 KRR EH
B 25 & 02 e U, BEEEA R 5 9 2 T
AR EBbN b,

B E

AWFZEIL, — A8 SCERRRSA A R 2L Al B
(FEAERF7E (C)20590087) (2 & N iTbi/zb DT
H5bo

X 8

1. ER#A OB, JEAEFREHS 20084 5555%
§9%5 1 79-83

2. BEL AR - 1k - A RERIE D720
12, —WEEA RS 20054E 0 1A ;71

3. Kuulasmaa K, Tunstall-Pedoe H, Dobson A,
Fortmann S, Sans S, Tolonen H et al:
Estimation of contribution of changes in classic
risk factors to trends in coronary-event rates
across the WHO MONICA Project populations.
The Lancet. 2000; 355: 675-678

4. St Leger AS, Cochrane AL, Moore F: Factors
associated with cardiac mortality in developed
countries with particular reference to the
consumption of wine. The Lancet. 1979; 313:



iy, AH, AH, F5, £k

1017-1020
5. Katano Y, Takino T, Takahashi K, Ishihata A,
Aita T, Murata E et al: Aging and the effects of
red wine polyphenols on coronary circulation in
rats. ] Pharmacol. Sci. 2004; 94 (suppl 1): 219
6. FIEETF, AW, GEYE THETF R
e AL ISR T 2 8) 72/ — VERRY
A ¥ HURERE IR O N B ARAE stz R & 2 OB
o AR & o, IBESE. 20055 23(1)
33-41
7. WEESE, =EIRE: R 7 o — VERR
T A v ORI & 2 OWF: I
£ 224 B KFEF G AR A
2008
8. Katano Y, Ishihata A, Shimoda T, Kaga M,
Murata E, Yamada A et al: Effect of freeze-
dried red wine on the coronary circulation of
rats with cholesterol-rich diet. ] Pharmacol Sci.
2006; 100 (suppl 1): 228
9. /N, IUHS%, NHERE FEREER O
WEHH, FEpE s S o L A7 0 — VI
7 v P OM/FEREICH T2k 74 VKR 7«
J =V RIHER ORA.  IWEES:. 2008 26
(2): 6168
10. IHHRF, /IR ETF, A H R, A, ¥ h
£ AMEI VAT —VIES v~ O MR
FEICX AR 7= — LB EERTA ~
G (RWPC) O Ri# G- 0528 45 2 #it.
B0 O ARG M AT RS T 07T APEkE.
2006 : 116
11. Andriambelson E, Kleschyov A L, Muller B,
Beretz A, Stoclet J C, Andriantsitohaina R:
Nitric
dependent vasorelaxation

oxide production and endothelium-

induced by wine
polyphenols in rat aorta. Br. J. Pharmacol. 1997;
120: 1053-58

12. Kaga M, Saitoh Y, Honma Y, Ishihata A, and
Katano Y: Vascular effects of polyphenolic
substances in rat aorta. J] Pharmacol Sci. 2004;
94 (suppl 1): 220

13. Veronique L, Stephanie K, Josep V, Arnaud C,
Sabrina A, Alicia M, Vila, Jean-Michel M,

Bernard M: Relaxation induced by red wine

polyphenolic compounds in rat pulmonary
arteries: lack of inhibition by NO-synthase
inhibitor. Fund.Clin Pharm. 2008; 22: 25-35

14. Padilla E, Ruiz E, Redondo S, Gordillo-Moscoso
A, Slowing K, Tejerina T: Relationship between
vasodilation capacity and phenolic content of
Spanish wines.Eur. J. Pharmacol. 2005; 517: 84-91

15. Andriambeloson E, Magnier C, Haan-Archipoff
G, Lobstein A, Anton R, Beretz A et al:
Natural dietary polyphenolic compounds cause
endothelium-dependent vasorelaxation in rat
thoracic aorta. J. Nutr. 1998; 128: 2324-33

16. [ RFE AT B ] OffH. 1L
KREFEEE 20010 1 -2

17. Helene F, Carine M, Sebastien P, Gerard M,
Claire B, Jean-Paul M et al:

spectrometry

Direct mass

approaches to characterize
polyphenol composition of complex samples.
Phytochem. 2008; 69: 3131-3138

18, FEEEAIfE: 7 — ) 2B |A A (s by
LG A B w5 T o R & . CENTER
NEWS. 2008 ;99 (vol.27, Nol) : 1 -4

19. Tanaka K, Waki H, Ido Y, Akita S, Yoshida Y,
Yoshida T: Protein and polymer analyses up to
m/z 100000 by laser ionization time-of flight
mass spectrometry. Rapid Commun. Mass
Spectrom. 1988; 2: 151-3.

20. Jess D. R, Christian G. K, Martha M. V:
MALDI-TOF mass spectrometry of oligomeric
food polyphenols. Phytochem. 2005; 66: 2248-63

21. Shoji T, Masumoto S, Moriichi N, Kanda T,
Ohtake Y: Apple (Malus pumila) procyanidins
fractionated

according to the degree

of polymerization using normal-phase
chromatography and characterized by HPLC-
ESI/MS and MALDI-TOF/MS. ]J. Chromatogr.
A. 2006; 1102: 206-213

22. Maria J, Jprge S, Esteban G, Maria J. N:
Identification of polymeric procyanidins from
pine bark by mass spectrometry. Rapid
Commun, Mass Spectrom. 2009; 23: 4013-18

23. HRILEM DO A7 N VT — % N— Z (SDBS).

MO7AT BUEE N EESE RIS A R ZERT. 2010



HLVRTA AR) 7 ) —)

(http://riodb01.ibase.aist.go.jp/sdbs/cgi-bin/cre_
index.cgi?lang=ijp)

24. Jianping S, Feng L, Yan B, Ping L, Changqing
D: Screening non-colored phenolics in red wines
using liquid chromatography/ultraviolet and
mass  spectrometry / mass  spectrometry
libraries. Molecules. 2007; 12: 679-693

25. Y.S. Oh, J.H. Lee, SH. Yoon, C.H. Oh, D.-S. Choi,
E. Choe,

Quantificaion of Anthocyanins in Grape Juces

M.Y. Yung: Characterization and

Obtained from the Grapes Cultivated in Korea
by HPLC/DAD, HPLC/MS, and HPLC/MS/MS.
J.Food.Sci. 2008; 73 (5): C378-89

26. MEREFETE: T A v - R T o) — )VOEIRHE
iE. Food Style 21. 2000 ; 4 :78—82

27. James W. E. R, Joe Q, Andrew S. L, Rebecca ]J.
F: Chronic resveratrol enhances endothelium-
dependent relaxation but does not alter eNOS
levels in aorta of spontaneously hypertensive
rats. Exp. Biol. Med. 2007; 232: 814-822

28. Valerie B. S-K, Cyril A, Jong-Hun K, Nelly E-S,
Thierry C: Nutritional improvement of the
endothelial control of wvascular tone by
polyphenols: role of NO and EDHF. Eur. J.
Physiol. 2010; 459: 853-862

29. Matthieu C, Angela T, Maria C M, Didier R,
Jean-Francois A, Ramaroson A: Estrogen

Receptor Alpha as a Key Target of Red Wine

Polyphenols Action on the Endothelium. PLoS

ONE. 2010; 5 (1): 1-7



Yamagata Med J 2011 : 29 (2) : 45—-56

Characterization of a novel polyphenol with
endothelium-dependent vasorelaxant effects
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ABSTRACT

A variety of red wine polyphenolic compounds (RWPCs) induce vascular relaxation, but the
structure of each polyphenol remains unclear. In this study, we isolated several components
of polyphenols from red wine using RP-HPLC. The vasorelaxant effects of the fractions were
screened with isolated rat aorta. A fraction with potent vasorelaxant effect was subjected to
MALDI-TOF mass spectrometric analysis to identify the molecular structure, and the
detected masses were searched in databases. The fraction induced vascular relaxation
endothelium-dependently. The vasorelaxant effect was greater than that of resveratrol, one of
the most potent vasorelaxant polyphenolic components in RWPCs. The vasorelaxation was
inhibited by N%nitro-L-arginine methylester, a nitric oxide synthase inhibitor. The molecular
weight of the fraction was 3469 Da, which has not been reported in a database of polyphenols.
The mass spectrum suggested that the component would have oligomeric structures of
polyphenolic aglycons and sugar chains. In conclusion, we isolated one of the polyphenols with
potent endothelium-NO-dependent vasorelaxant effect in RWPCs.

Key words : red wine polyphenol, vasorelaxation, RP-HPLC, mass spectrometric analysis



