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Advances in Resveratrol Studies
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Abstract: Resveratrol is a naturally occurring stilbene, a kind of polyphenolic compounds, found in a limited number of plant
species such as grape, peanut, and pine. It has been considered as a phytoalexin in plants, and many studies have also shown its
health benefits such as antioxidant activities, cancer prevention, blood thinning, and life span extension. This paper reviews the
characteristics of resveratrol in aspects of synthesis, extraction, purification, and determination. In particular, the new outcomes of
physiology function and the transgenic approaches have been presented. The challenges and chances for genetic engineering and
heath-related industries were also discussed.
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1 aRFEHNLN

FIZE PR 1940 4F H A4S N IR N B 22
(Veratrum grandiflorum) Ay sh gk 45 A ™M . 1963 4,
Nonomura 554 Hi [ 22 = B e FL L B4R T7 RAE | IR
AR IO R B AT 85843 8, 1976 4E, Langcake
1 Pryce & BIL7E #7%5 (Vitis riparia) @ i F v fE7E (32
PR, HA A T A7 S AN B . BLBRAR A K E
SR i) 20 3G, IF HBE 98 HKPL K % 18 (Botrytis
cinerea) (Y, 2 AH ) 1A 7E 390 5% 3 38 2155 i A5 5 Bsf
SRR, MORZ N “HPIARE R B
Jei FARE 7 BT Uiy 52 30 45 6 8 P2 R AAR P B2 5K
(A

2 MR R

HEE P IEAL 2P R 3,5, 4- = IR (3,

5, 4'-trihydroxysitlbene), 43+ F 38 CyH1,0s5 40 F
ok 228.25 kD, JETCEHIRANE, M TK, S
Fom:, ZZ B, MERSRAEETIE,

IR REAE AR A ETE N T 4 Fe I
Ko AR EE R AR, 7E5E
A BRGS T (R  EE T o SR AR B S 5 Ak A I
SR AR, A AR A R A B T R A
T, BARTEE R T, AR b e B R R DL
SE MR AL A, (2 B R A RAE,
J2 3 A 3R B AE S8 AR I, Al AR 2 B TR R E AR TR
A, UER pH(=10) F R 22—, M=
SRR R A N RATE R pH THREE; K’
G M B2 AR 48706 210 nm b ER I, H
o5 W 4 43 HIFE 305 nm~330 nm Il 280 nm-~
295 nmt" 814t

3 BEFENGK

IR T 19 287 B 22 2 AR SR AR P R LY

{2 A P B B A TR I BSR4 AR R 4 B 1R
AR, AR, BEE AR ARE T A
A IR S TR . AN IS R OB SE U R D g
INRBY IR, B AR 2 R & U 5 A TR
Kk,

31 HEEK

3 I b 2 B B A K L0 R I
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B R SR AR AR =2, b I O
T RO BIRMIE N . BRI G
AR R,
3.1.1  Wittig /<47

Wittig Sz i i) Wittig 50 (B Ylide 25) 5 |
Pl 1 3 o e A SR A RN, T U K o Iy T TR
i, (Hp= Rk, Har, ©AMREZH A Wittig s &
AR g A 1
3.1.2  Wittig-Horner /< /iy

ROEXT Wittig KW A —FPelcdt, & & iR
R =R AT RAS BB Ylide 5ERR S5 1 B A%
XU, IV ARVERTE, Z50FRA, 7% . Wang.,
TaKaRa Z5#( 76 Wittig-Horner S 1 5Ll F 34T T 14
ZEPTEEA A, R AT T A AR B AR ] T
3.1.3  Perkin &/

WA AR s v, BAREE: 5 ERR S
P T[] i T O ) PR 1 R PR Al . B R (BB BUE )
BIAEAE B A48 6 L, A B B-F5 N BR R L A9
PRI AT LA I B A

2003 4, solladié %5 1) 3,5- 57 PN 48 LA T AT LA
Xof S AR 2 R L Perkin S22 B 2 P I ot
FErp, KA S B — N Al R = 2 R RO I, A%
SN LATAS B A 3 TR A A LA =4, LA S N SRR
NI IR ARFE = I ST AR R, E— 2RI
T R ) S A5 3] B — S S L g 9,
3.1.4 Heck &7

FRAMEAL AR D FEAL AR IR B IBE S i . 2002
45, GuisoM VA T —Rlopr it e A B A FE N i, B
FIF 3,5- L BRI A 20 50 L R & A
Heck [ i, & /KMRITT, B=ikE] T 70%.

Heck S 76 Tk B, H AR5 5,
ERLA R, AE A Tolkdb Az, i Bt 70k 5
WA, Hirs ot HaptE k.
3.1.5  FUHWIL B T 5HRIEM A B9 97 B /DL il 75
JZE 92774

B B B 5 3 R AR SRR IR S N, AR R
FEIHBR G AT JE B, 33 28 S s AT 1 2 P i
A

Alonso™ 2 ffi 3,5-— 4 S5 s ) Bk 737 A 3
1 SR B R B R 6 8, % B i R
[l A T A P, kK L B2, R3] T R
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PR, R Rh 21%, %7 TR TER R BRI T
FERVE
3.2 HEMEM

FR PR ZAAE TR, BN
AR, FEE RN AR SRS R, H
R ORI T IO R O A, RS T
(Stilbene synthase, f&Fk STS)(I&l 1)1*81, STS 7EAE Y h
Z VR FEAFAE, BHRC ke STS af 4 2 Fh
KA —Fhhy I EE IS UM (Resveratrol synthase,
fai#% RS)(EC 2.3.1.95), M #i#xh 3,4'5- =4k K
LIRAE, FEAEACA S A R AETE, UL A T
WG A RN ZBRETEG A IR A R B S —
PN ARFA R G BEE(EC 2.3.1.146), LANEERLHIRE A
FIPE BRI A Y& B #A 2 (Pinosylvin)*
MR, RS J& A A& 12 T s —
A P A G B g, A2 G R A v M — 0 5 19 B B
fitf . TERIA AL | MRS P AR HLA 15 5 R STS,
W RS M FRIBHLEN, 1B K Z B W) 240 s B AR A T Y
Y, BE> RS JEH, M= FEiEZ N FERT
B BOZEY R RE T o

. PAL . 4H
Phenylalanine - Cinnamate > p-coumarate General
l CoA ligase l phenylpropanoid

R

O~ R=H Cinnamoyl-CoA
SCoA R=0OH p-coumaroyl-CoA
3
R

0
x
4CoA SH+4CO, f Malony’\ 4CoA SH+3CO;

oo oy

OH OH O

R=H Pinosylvin R=H Pinocembrin chalcone
R=OH Resveratrol R=OH Naringenin chalcone

pathway

Stilbenoids Flavonoids

B1 #EYREEXERBVEDEHER
(51 Bk sk 1)
Fig. 1 Metabolic pathway of stilbenoid and flavonoids in
plants (from Shuilin He*)

DA X 2 B A ) OB 9 1Y) 32 H s a2 LA
TP TE R B o R o . A 43 2 3
f) STS JLN & AANEAT STS ZEINMHEY) b, 454
PIRHLE PER S 5% o B4 Hain 26K RS SR A
JIK & (Nicotiana tabacum)FIPEZLAli(L. esculentum)H, 4%
L DR ARy %) 4 25 4 )& (Botrytis) #1928 2% J& (Phytophthora)
S T PR3 &5 81 Hipskind 1 Paiva J47E4E

H RS LR A E 15 (Medicago sativa), & A% HE
BRI T 25 55 558 (Phoma) ) EL B il B D90 i
Sh, PP E K RS JEAF 5 AMZE . KAS .
KA NGV, BARAT T P M 5 ) 4 Sk
SFi- L7 S

Wi 5 F 1 7 A ) T M e 25 BT RE TR
R, I TRRZEA S 9% . PR AE 5 s AL Bk
S T 94 o7 FH 8 32 B o 1 Iz % . R R A
Mg SR AR, FORAEP Y i He-Ne ot 4% AR
AT T R e o 1 4 2 B O B A A A T AR A 3
T 5 1145 2 7 fik £ 1327 . Kobayashi 4512205 1%
BT ABRIER, A R AR AR AT A M fg B A A 2
552 ) 14 B DRUBIRABR G o A B R 2 R LT S0 30 38 A T
FHEY N ERIE 1 s S T RS JEH, F AKHE AN
AR, RS T RERE A R A e S R A

UEAER, B AT 3R S BT A T
MEEm, 456 3N TR T B By b 3
W et B 9% O 28 7 B4y T AR 12 F 5 00 5
—ANHGS L AT, A B B R T IS
Al 1 1 RS S TR

4 FH. AHEHRN

41 &

ST B R R, oA A
R SRAE W) v B BRI B P i, 20 DU AL N
FRE, 0L P RN R E AT, IR B 2
HU% Hy 0.388%1%°1,

LAk, B BAE A B R R e, nl T
2T R R B AR W b R B RS 2, andqE
A HE . AR, R, RBEEARGE M. U
HAL GO 1, A ML IR B 125 BT 7 A s ]
B, WK, BEBUSCRAS S T A e 3
B (5] S T 5 A0 T B A 8, g i O P 4 43 1
B, X IR I A SRIBOR R kR T ax s fh
e HR U ¥k, T BB (I R 7 e AR Al
B H B 2 B 0 O 2 A B 2 S e AT RE S
RO, 7RIt ], 456 4=, B4,
G A CO, A UL R Im A COo, HAAMEIARE . T
W ONTGRIREE A, WRE AP X
S R R B s B, T P A e ali Ak A K
R A 1) 2 A AR K HEshVE
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[ 22 75 B A P A v ) — B AR A, e
T A B ARG, AR I T 5 1 P ) 2
H, H R 10 ug/g~100 nglg, N T A5 e 4l
(O AR BT i, AU R U A T4 s | aliAk e,
22 P it i) 2l Ak H R SR T RE AT E AT L v i
T A LW BE A AR Al A, Horh, fERAE Z A e dk
(CINEINIE7Y: "G o NI (EE (2 2D O ST 2 20 N7
Ju i 22T, s A B R B A B AR
P AL R L B BRI S R R G | A
K E I FRNEAE DA AL BRI 4 2 Al Ak 4
ARIZ T A B2 . A P S v 4o
4.3

H A 3 e ] A Ay R = RO 3 . B
IR, WEOIEERAR . MR EA &
R ERCRR AR B R, T N T A
W pERL. B BIKEREL . e SRS T 2
PRI . B A A KO T LA R R SR —
Fhay B KM+ AR, 5 HPLC(High-Performance Liquid
Chromatographic, HPLC)AH H, 4045 B ik HA FEAL
B, R, LA TEFEE N, RS
AEERE R, B REAE R BHEA T B RS L S A A
(o s AAR I, Ak, AR ER T R Lk
G, TERH . R, AEA SRR S AT S
SEAAERLR A A Y, UG TE EAT 0 B 2 e B, AR
FH B — (R0 2 7 1 2 N RE IS B R IR SR RS A R
BRORE o 2 OR SR S NP T AR 4K BEURN H Ak A B
WRESL, SRJ5FIH GC/MS(Gas Chromatograph/Mass
Spectrometer, GC/MS) X A iy H Y [z =X 14 22 7 i it
P17 VERE oA RO 5 M A O B, AR B
APCHAT @G B . R0 TN L TR
SENF AL, T HBERTH T AAH G, WRT T oM
Y A SCRR AR TS R AR S A RSO
itk . BN LA I 20
5 HEPEBMWAEMEEFE

1989 4, I 1A 4141 (WHO) #5100 1l 3 P
iR RGN AL R B SR EIFER” (French
Paradox), 5l 7 AMTAY24ER, BRI [FIAELDL =M &b
(FEA . SR Ay EarkE A, g
I e IO A A I A 5 1) 0 2R Az e I H A iR
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BRI E 5, 5 AE T3k BN 2% e 4 4 1
T 2 0 P v T R P R T R I AR
o5 RAR B B B N 2 — A

U JUAER, AATANZ Jy 1 X (28 7 it i it 5
SE QRS ATV 2 H S AR B 1 K T e,
1113 5| 7 4 T SRk 2 5% A e A R,
51 BEABEMFEFHEDFHLE

2 BEAE Sy — 2 2 A Y IR AR A T
AL EA w2 A o6, BE
X HINRER ST TR A, AT HAE %) 43 HIL
WA THIR T . Howitz o8 K BL: R ZFl
Z MR/ R, AR AR I (Fistein) |
SN (Butein) 55 HA 1R BT AL . BT B B A
Y, B8 0 ok 0E 48 25 £ W AR g (Sirtuin,
silent mating type information regulation 2 homolog)f#]
T, I T U 3 DR s B Sk s B A B
SIRT1(Sirtuin type 1)y Sirtuins Z MR =2 —, J&—
PR T O i U REE 8 % 1 1R (NAD ™) 9 2L 28 1 I
ST, AT DL 25 S -, i ig 2 A (Tumour
suppressor gene, p53). X k¥4 5% [K+(Forkhead box
class O, FOXO0)%%, fEMJEY, HAT PR LR UTER |
S A5 R SO T AR R AE DI RE . W FLSh W
SIRT1 5 Rk 4y 2 )5 50 BR 5+ Sir2(Slient information
regulator 2)[a] P53 3 B3 Job 15— 2 AF 5 1 41
PR 7 A HAE F R KA D RE

SIRTL Al (S 409 KL R p53 4 S A A5 i
PRIk K A= kAR, AT p53 43 ) 4 At
T, o 40 AE A 4k S 43 24 A4 K BT i g 4 il 1R 1
DBC1 & SIRT1 Ay— i A 7, i i SIRTL,
DBCL fi& i Jifgg i il (K p53 &4 ¥ 2 2 Ak = i,
AL AL & 2B p53 3y A AP, Beak,
SIRTL RBEME T 5 Bax 4541 DNA BE KT
Ku70, ffiZz Awk Zmifk, BHIE Bax s Ak,
T 2 g 700 (HA A BF 55k SIRTL A 4
5 pL9”°F Ip53 1553l I ATE Tk, 175 A P 4 M A
SRR o0, (R, SIRTL J2 75 i i 40 2% 4 iy 55 %
A M 2B i L R R AT o i — 25

30 2 PR ] 7 1 A A 4K i i Ay PR ) A o
%1 (Caloric restriction, CR), WF5EIA NiZid i
SIRTL WYTEPEA G I D PR 2 (1 A= i i) 10 4k
K, HAG5EVFZEIVEM 1 SIRTI $5c i gk B af
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8 LA 5 0 DA VIAE G FOXO ZR%E B bt 1)
ik, BFINSHMER QR FOXO R
RES YK BhE . AR g & A Mty
T R O A 20 B O T A 4 e AR R L
3P FOXO J2& SIRTL Y B # A BE M A PR # 88 A1
SIRT1 il 1d ffi FOXO3a LA S HiAth FOXO Fik i it &
AL WAL, AT R SRS ), R EEAETE
B T-AOME Y. SIRTL 8wl i 1o 41 il 5 4 Ak 1y il
VRS 5 W10 5244 (Peroxisome  proliferators activataed
receptor-y, PPAR-y) 7§ #E 1 4 ig i 41 21 (White
adiposetissue, WAT), M i B AR 14 P4 B J5 1o 480 AL AR
B, 1R R UG R U

HZE P IEAESR SIRTL M3aE I, WHEAL EA
FINRE, EIidE0E SIRTL VAN S A&
N A Y7 D Re (K 2).
52 BEAEHNEYFEINGE
5.2.1 LIS

TE AR B & 25 BAE b, gl ATEH
S HAEH MR TP R9VE T . Jang 2511 2 & B P 2E
REAPURTETE . DU R B, R AT X
SiE AR 3 BB (GRIG . HEAE . AR )BT s =

Oxidative stress
Metabolic stress
Calorie restriction
Heat shock
Uv....

WU AR JUAE B SE W P A I o 4 ]
MAPK (Mitogenactivated protein kinase) B NF-kB
AR VAT 15 555 SRR I AN Y 1 i 184,
5.2.2 XM ERZHIEN

P e AT LS 2ok a0 UL - P A
EFIRINAT . BB I oA A Ak OV 5 3 0 0 A A
Fi o A PEYERE (0.1 wmol/L) i) FH 22 75 B RE 5 £ 1 35 &7
3, AT Al A 6K i R ARG O A9 0 R B, 7
RE, FEMESa#EMEENP2 g 5938
J7 ARG = LA AE . shkAEAL . fd o8t i,
P13 7 R — A 280 R T 1 19 7O JUE ) e 3R
AL 41,
5.2.3 AL, TLHHIZFEN

TR R Z Yok Z B B rtadl . it
A EEAVER . Kimura S84GE, 122 EEAE 1.3 pg/mL
IF, BB R A0 R BRZLAn Y B A AT H,0,
IR AT, JFX/NEG . L . ERER
At AR 0 7 A A B ARV A 2R
B EHN LDL(Low-density lipoproteins, LDL)AYJ#
AATEE, o PR RS R RS R,
22 N T B TR B AR DG Y A AL B B AR A Y R

Resveratrol

Cell acumulation
WAT

(e )

Cell cycle arrest.
Reactive oxygen species
detoxification.
DNA repair.
Fatty acid metabolism

11
v

Cell cycle arrest
Apoptosis

2 SIRT1 5 FOXO. pl19. p53. Ku70. PPAR-YEHXEFZBMEEXRMLEE
Fig. 2 Interaction network of SIRT1 with FOXO, p19, p53, Ku70 and PPAR-y
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B T PR AT B A, e T A i A
7 2 e AE B G oK e 3% AD(Alzheimer’s disease) /)y
BRI S0 g 1oL,
5.2.4 LA TEH]
2 7 W AR WA S — b g A Y TE 52 B B
SR AN R S AR S5 A A I 7 A i A e

Z

EEUN
70 T S AR Hain 453 8 345 28 % STS 4
DR o8 L2 B0 B rpr O R 5K S ) R 2 3195 D R
YL, BRI A R R R R AR, A
S MRS K E (B, cinerea) (I RE 1 IEAHEET, B
& FE IV SRR (Gnetum  pariculatum) A 452 B (22 75
X} 4 ¥ (ORI AG BR IR . R R A BRI . kIR 4 ST
A MRIE B, Chan BF5E W], FIZE T IR ALY
7 TR L T A0 B J 400 T th A 0 i 4 R .
5.25 MEHF A

X [E Y Gehm.B {8 -5 1997 4 & Bl 22 M e i)
b2 S A0 55— ol e 3 R - — 2 3k 20 e 1 3R R A
%, W USESRHZIR S G2 al, X2 it 17 iE Ak,
A M U 1 S SR RS, e 2 )R
UM R DY ES R A AN A2, AT = AL B R AL . T
B LRI SR R R R O, R,
LA DAy — e 40 e 38 2R A I R0 R o 38 24 4 i
AR Lk P A 28 AR PN P SR R
T 5 17 4 — 2R 9 s 00
5.2.6 X/ CHLR AL ma i #1920

Rodgers 25858 % W], SIRTL A il o 4% 5 i
16 K7~ PGC-1ouil 5 1/ 22 W) Folr i) 3 2 A4 il B e
J5 St PR AR R 42 P Heilbronn ZERF5E % H: CR
B 8% 81 1 2 R 1 )T 238 R0 R 5 R A UM, O HL
P AR R R, (F R E D SIRTL 14
S, RATHELL_EMIC I RESA A A AT 4
5 AU, T X B i6 T EORE IR A — 2 VE
X PR i SIRTL ZE YL 5K F- T PTP1B
IR A ok S B
5.2.7 HMAEWF1)iE

Bt 5 Xt B2 P B % R TR, R B (4 BE
B BAT PR S . PUmEE . PSR . B &
A Y AR SR 4% (Il 30) 6 2 FR A4 ks, A
B A] AR AR AR I in 20 25 & L S s Abot b
o, VRN —RloR B SE A R A LUE R N, R
FEUBR K2y, M . il B o),
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s

C

;

N
NN

C

6 HAFENARNTEAT KIS L

ERAEGYh R A 2R A YE T, 1F
NERE Y& BRI SN, X & M EhBE
IR T HA B2 LSRN NE . T 25 EF
FHAEA CAR B e xt G B kAT 75, IS T
—E MR

Jb Bt K 2 AR 92 5 %= R 1SR € 1l R
(Parthenocissus henryana) i 4t STS () cDNA 541
P B F 35S CaMV G, 2 A3, it HPLC
#1 ESI-MS(Electrospray ionization-mass spectroscopy,
ESI-MS) il & B, % J DA AF S i v g | 2 e i
1t 9(56.40 + 5.52) mg/g S E, HE A 2 T 4 KL
Hh G AR O RO Lo SR 3 ShSTS1 %% ARG I+
ZRANA tt4 H, s LC-MS/MS(Liquid chromatography-
mass spectrometry/mass spectrometry, LC-MS/MS)#;
DU B0 2t B DR 400w 1 e I 2 7 Pl T 1 5 o
580 mg/g BEE, BN AT IAEA TN R S
Wit T ok U, 2007 4, Schwekendiek 254 %)
[ STS JE (K 1 CaMV35S J3 i FHIVE AT, % AU
FETR, A ke BT e B DR M AE R BROR v, A
WS A S A 1% A 3] 560 mo/g BF ;AR
WA U AL P ER SR R, A A I I A S ™,
HRT, 45000 % IE7E I B DAAE A 1 48 B A W I
IO ) £ VR PR I E, FEAEAE TP E AR A A
M U AL IR, 3 A AURe S R B A 2
RV R IR A, XIEAE N B B AT A, T
P B R T R R, IR A R
REAS & B ZE P, DN B 5 A8 2R FN B AR S 8 5
M5 O Ad i o, 2 AT R AR £ H A K
F) s 2

SRMIPEREA RS BEH %L A, A BRI %t
TR R RN . Fischer %5 (1997) A 45 o 4 5
| RS FER T AR b, RAS T & i Y
HRE, (R B DR B (AR 2R 2595 0, A s o
Kobayashi %5 (2000)K: M. 3 Fh# %5 (V. vinifera, V.
labrusca, V. riparia)H1 4> 2% RS K&K A %Rk
(Actinidia deliciosa), 53 BH ik S8 3L K ) 1 76 A )
W REIRL, BEMAYH AN E S
BT (Piceid) M A& 122 P I, 4 n] BE2 th L)
AR PR L2 s I 1 A1 DT B 7= 2 A T el 2
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Hipskind F1 Paiva(2000)7E4: S B fE k8 T 1
WG XA A2 . A AR AL B AR Y
BEARHLEM AR IR AR T

[ A, 2P I i b A B 58 A5 30 A3 3k
A 8 S S AU ) R A T A T 2
PR R R A8, A LR T AR A 7 1Y
ARTB, PR A Bl B i SeieiiE 7 AR A
SR I KB ) 48 (1B P WA e S 77 B R RI AT
E R YRS €78 1O B S i S| NS E i b= 7 E RN )
AR HAE A Z 2R BRI . FEERAL B, SO
S5 LA B A AR 4L 2 A RE, L He-Ne 06
R RO LR TS AR A B, 38 2ok 4R AR B AR 200 R A4
MFR, PR RS X IR R B 400%™ b
9 D1 A W4 AR Wl A A AB AR 2 AR 52 B 1 A 40 240 i
TEAE W) SO s il 8 LB R R Pl Ak . A
FEOTIH, WS R A A R AR R A s 1 bR
FLIE, WHORBER R EUYHE T TLC Al HPLC 43#T,
EBIERE 7 A B P, 7RIS IR A T B2
P R RIS 8.6617 ng/100 mLY,

Bl 2 e L AR B B, LA 24 Tl
FB i Tl A 0 TR R 2 . H AR e A )
rh B A B AR Sy £ S A R A Y, S8 Y
Life Extension S I Z= K% Natrol Resveratrol 55344
TR AR TBER R b . RN SR R
Wiy Jy e e . e &, B PR
AHOC I PR o R e BE S 28 rh S R A R IR
N8 T G 25 i o A T A o 2 — 1O,

7 HRiE

Li B, ARTEEA AR IR = A P
BB, MR RA 2T WA meEm. S5
TEAR SR AN T HAE I 73 7 B B R, Rk — 2
B FE LA R W P S 25 LB, s =2 B 284
AT O BRSBTS 377 R A Y
TAER AR o (Rl PTFESZ I BT & 2 Y
L) ity o 8 e T B R A T BOR AT R i
F2 ) W B G A A BE R b, 38 A A ) AR v R
AR IR TRRER, R A L DN e AKE ) 40 i B
KFE . NAE L RE B4 DR ESFE IR
MG Tk, Siames . R—IMAEMEER T
EHORM R, BE— ek B TR 2R TR,

T v BT I S LA 2 dh B T S 5e 40 0, IR ORI
FIEE ™ BE BT IR A AT R80T R R, FEAi ok B R &0
R B ) SRR 2K

REFERENCES

[1] Zhao X, LuY, Chen ZN. Recent development of chemistry

[2]

B3]

[4]

[

(6]

[7]

(8]

[]

[10]

[11]

[12]

[13]

and pharmacology effect of resveratrol. Chin Traditional
Herbal Drug, 1998, 29(12): 837-839.

R, BEPH, BREETT. R EEAY AL 2 SRR O S
Hhig 2, 1998, 29(12): 837-839.

Nonomura S, Kanagawa H, Makimoto A. Chemical
constituents of polygonaceous plants. I. Studies on the
components of KO-J O-KON. (Polygonum Cuspidatum
Sieb. et Zucc.). Yakugaku Zasshi, 1963, 83: 988-990.
Langcake P, Pryce R. The production of resveratrol by
Vitis vinifera and other members of the vitaccae as a
response to infection or injury. Physio Plant Path, 1976,
9(1): 77-86.

Jeandet P, Bessis R, Maume BF, et al. Effect of enological
practices on the resveratrol isomer content of wine. J
Agric Food Chem, 1995, 43(2): 316—-319.

Zhang LS, Liu GM. Reviews of research on resveratrol. J
Da Li Univ, 2007, 16(4): 72-74.

T2, XDEH]. PR BT SRR, R AR BE AR,
2007, 16(4): 72-74.

Cheng LY, Liu SX. The application prospect and research
status of resveratrol. Food Res Dev, 2005, 26(1): 25-27.
RO, XURERS. AR AR R S R, '
BE5E 51 %, 2005, 26(1): 25-27.

Guo JN, Liu CH, Pan X, et al. Advances in research on
resveratrol in vitis spp. J Fruit Sci, 2002, 19(3): 199-204.
R, KW, W%, & WA EAAEY B BT
HEE. BREER, 2002, 19(3): 199-204.

Soleas GL, Diamandis EP, Goldberg DM. Resveratrol: A
molecule whose time has come? And gone? Clin Biochem,
1997, 30(2): 91-113.

Orsini F, Pelizzoni F, Bellini B, et al. Synthesis of
biologically active polyphenolic glycosides (combretastatin
and resvertrol series). Carbohydr Res, 1997, 301(3):
95-109.

Orsini F, Verotta L, Lecchi M, et al. Resveratrol derivatives
and their role as potassium channels modulators. J Nat
Prod, 2004, 67(3): 421-426.

Wang M, Jin Y, Ho CT. Evaluation of resveratrol
derivatives as Potential antioxidants and identification of
a reaction product of resveratrol and 2,2-diphenyl-1-
picryhydrazyl radical. J Agric Food Chem, 1999, 47:
3974-3977.

Yoshiaki Takaya, Kenji Terashima, Junko Ito, et al.
Biomimic transformation of resveratrol. Tetrahedron,
2005, 61(43): 10285-10290.

Solladié G, Pastural-jacopé Y, Maignan J. A reinvestigation
of resveratrol synthesis by Perkins reaction. Application to
the synthesis of aryl cinnamic acids. Tetrahedron, 2003,
59(18): 3315-3321.

Journals.im.ac.cn

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



1858 ISSN1000-3061 CN11-1998/Q Chin J Biotech November 25, 2008 Vol.24 No.11
[14] Guiso M, Marra C, Farina A. A new efficient resveratrol HEJR. 2kt 2004, 27(1): 55-59.

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[24]

[25]

[26]

[27]

synthesis. Tetrahedron Lett, 2002, 43(4): 597-598.
Alonso E, Ramon DJ, Yus M. Simple synthesis of
5-substituted resorcinols: A revisited family of interesting
bioactive molecules. J Org Chem, 1997, 62(2): 417-421.
He SL, Zheng JG, Lin M, et al. Advances of biological
function, regulatory mechanism of biosynthesis and
genetic engineering of stilbenes in plant. J Agric
Biotechnol, 2004, 12(1): 102-108.

fal kMR, FR4: 5%, PRI, & YR AR Y R
fiE . G A R B AR S R Rl A B4R,
2004, 12(1): 102-108.

Schwekendiek A, Pfeffer G, Kindl H. Pine stilbene
synthase cDNA, a tool for probing environmental stress.
FEBS Lett, 1992, 301(1): 41-44.

Hain R, Reif HJ, Krause E, et al. Disease resistance results
from foreign phytoalexin expression in a novel plant.
Nature, 1993, 361: 153-156.

Hipskind JD, Paiva NL. Constitutive accumulation of a
resveratrol glucoside in transgenic alfalfa increases
resistance to Phoma medicaginis. Mol Plant Microbe Interac,
2000, 13(5): 551-562.

Tian WZ, Ding L, Cao SY, et al. Rice transformation with
a phytoalexin gene and bioassay of the transgenic plants.
Acta Bot Sci, 1998, 40(9): 803-808.

MSCE, T, Wsrz, 55 MR Bk
SRR R AR . R 4f, 1998, 40(9): 803-808.
Guo B, Wei YH, Cao W. Breeding variety cells of
resveratrol by He-Ne laser induced. Acta Photon Sin, 2002,
31(3): 277-280.

SO, B, W, He-Ne OGS vk & /= A 2L
FEAIMLFR. JbF244, 2002, 31(3): 277-280.

Kobayashi S, Ding CK, Nakamura Y, et al. Kiwifruits
(Actinidia deliciosa) transformed with a vitis stilbene
synthase gene produce piceid (resveratrol-glucoside).
Plant Cell Rep, 2000, 19(2): 904-910.

Wei M, Wang SX, Lu Y. Study on separation, extraction
and detection of resveratrol in polyvonum cuspidatum.
Food Sci Technol, 2006, 31(8): 118-120.

By, EAKX, FER. RAUR R E R B SRR
HPLC A 5T, £ R, 2006, 31(8): 118-120.
Zhang M, Cao Y, Yu HZ, et al. Preliminary study on
extraction process of resveratrol from ploygonum
cuspidatum. J Chem Ind Forest Prod, 2004, 38(3): 629.
L EH, TG, . RMARE A BRI M
HIFEE. M=L TR, 2004, 38(3): 629.

Tena MT, Rios A, Valcarcel M. Supercritical fluid
extraction of t-resveratrol and other phenolics from a
spiked solid. Anal Bioanal Chem, 1998, 361(2): 143-148.
Jiang RQ, Li JL. Advances on isolation, purification and
detection of resveratrol. J Chin Med Mater, 2007, 30(3):
367-371.

LRGN, BRARZL. VR s Al Al R A I BRI T i
J&. Tz, 2007, 30(3): 367-371.

Bai Y, Pan JL, Su WW. Advances in the research of
resveratrol and polydatin. J Chin Med Mater, 2004, 27(1):
55-59.

Fig, WS, SRR IR RS R R BT Y

Journals.im.ac.cn

[28]

[29]

(30]

[31]

[32]

[33]

[34]

(35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

Liu SX, Cheng LY, Geng W. Study on the Purification of
Resveratrol by HSCCC. Acad Period Farm Prod Proc,
2005, 9: 121-123.

XU, PEMNSE, Bk, g E kAl fh 2 R
WFFE. Aey= & L2= 1), 2005, 9: 121-123.

Fan EG, Zhang K, Yao CY, et al. Determination of
trans-resveratrol in China Great Wall “Fazenda” red wine
by use of micellar electrokinetic chromatography.
Chromatographia, 2005, 62(5-6): 289-294.

Luan TG, Li GK, Zhang ZX. Gas-phase postderivatization
following solid-phase microextraction for rapid analysis of
polyphenols in wine by gas chromatography-mass
spectrometry. Acta Sci Nat Univ Sunyat, 2001, 40(1):
54-57.

SRR, FUORE, SKIEEE. [EAH A AT AR A TR S A
- B B 4 BT R A T 2 AL A&, iR
242, 2001, 40(1): 54-57.

Antolovich M, Prenzler P, Robards K, et al. Sample
preparation in the determination of phenolic compounds in
fruits. Analyst, 2000, 125: 989-1009.

Liu T, Ma L, Du NS. The survey of the grape’s biological
action. Chin J Nat, 2002, 24(2): 81-87.

XU, Bk, WA HE N EYFER TR A
SR, 2002, 24(2): 81-87.

Fu JT, Zhang R, Huang BK, et al. The development of the
study on the function of resveratrol in natural plants. Res
Pract Chin med, 2005, 19(2): 62—64.

TR, KA, R, S RIRAEY ISR 1 2E
PR E BT T . A 28T 5 5 L ik, 2005,
19(2): 62-64.

Howitz KT, Bitterman KJ, Cohen HY, et al. Small
molecule activators of sirtuins extend Saccharomyces
cerevisiae lifespan. Nature, 2003, 425: 191-196.

Cheng HL, Mostoslavsky R, Saito S, et al. Developmental
defects and p53 hyperacetylation in Sir2 homolog
(SIRT1)-deficient mice. Proc Natl Acad Sci USA, 2003,
100(19): 10794-10799.

Frye RA. Phylogenetic classification of prokaryotic and
eukaryotic Sir2-like proteins. Biochem Biophys Res Commun,
2000, 273(2): 793-798.

Luo J, Nikolaev AY, Imai S-i, et al. Negative control of
p53 by Sir2 alpha promotes cell survival under stress. Cell,
2001, 107(2): 137-148.

Zhao W, Kruse JP, Tang Y, et al. Negative regulation of
the deacetylase SIRT1 by DBC1. Nature, 2008, 451(7178):
587-590.

Fulco M, Schiltz RL, lezzi S, et al. Sir2 regulates skeletal
muscle differentiation as a potential sensor of the redox
state. Mol Cell, 2003, 12(1): 51-62.

Chua K, Mostoslavsky R, Lombard D, et al. Mammalian
SIRT1 limits replicative lifespan in response to chronic
genotoxic stress. Cell Metab, 2005, 2(1): 67-76.

Cohen HY, Lavu S, Bitterman KJ, et al. Acetylation of the
C terminus of Ku70 by CBP and PCAF controls
Bax-mediated apoptosis. Mol Cell, 2004, 13(5): 627-638.
Vaziri H, Dessain SK, Ng Eaton E, et al. hSIR2(SIRTI)
functions as an NAD-dependent p53 deacetylase. Cell,

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



REARSED IRE R A I ST O

1859

[47]

(48]

[49]

(50]

[51]

[52]

[53]

[54]

[55]

[57]

(58]

2001, 107(2): 149-159.

Picard F, Guarente L. Molecular links between aging and
adipose tissue. Int J Obes(Lond), 2005, 29(1): S36—S39.
Sauve AA, Celic I, Avalos J, et al. Chemistry of gene
silencing: the mechanism of NAD"-dependent deacetylation
reations. Biochemistry, 2001, 40(51): 15456-15463.

Picard F, Kurtev M, Chung N, et al. Sirt 1 promotes fat
mobilization in white adipocytes by repressing
PPAR—gamma. Nature, 2004, 429(6993): 771-776.

Jang M, Pezzuto J. Effect of resveratrol on 12-O-
tetradecanoylphorbol-13-acetate induce oxidative evevts
and gene expression in mousekin. Cancer Lett, 1998,
134(1): 81-89.

Aziz, MH, Kumar R, Ahmad N. Cancer chemoprevention
by resveratrol: In vitro and in vivo studies and the
underlying mechanisms. Int J Oncol, 2003, 23: 17-28.
Holme AL, Pervaiz S. Resveratrol in cell fate decisions. J
Bioenerg Biomembr, 2007, 39(1): 59-63.

Fulda S, Debatin KM. Extrinsic versus intrinsic cell death
induction pathways in anti-cancer chemotherapy. Oncogene,
2006, 25: 4798-4811.

Norata GD, Marchesi P, Passamonti S, et al. Anti-
inflammatory and anti-atherogenic effects of cathechin,
caffeic acid and trans-resveratrol in apolipoprotein E
deficient mice. Atherosclerosis, 2007, 191(2): 265-271.
Nicholson SK, Tucker GA, Brameld JM. Effects of dietary
polyphenols on gene expression in human vascular
endothelial cells. Proc Nutr Soc, 2008, 67(1): 42—47.
Mokni M, Limam F, Elkahoui S, et al. Strong cardioprotective
effect of resveratrol, a red wine polyphenol, on isolated rat
hearts after ischemia/reperfusion injury. Arch Biochem
Biophys, 2007, 457(1): 1-6.

Kimura Y, Ohminami H, Okuda H, et al. Effects of
stilbene components of roots of Polygonum ssp. on liver
injury in peroxidized oil-fed Rats. Planta Med, 1983,
49(9): 51-54.

Jefremov V, Zilmer M, Zilmer K, et al. Antioxidative
effects of plant polyphenols: from protection of G protein
signaling to prevention of age-related pathologies. Ann N
Y Acad Sci, 2007, 1095: 449-457.

Luo L, Huang YM. Effect of resveratrol on the cognitive
ability of Alzheimeros mice. Zhong Nan Da Xue Xue Bao
Yi Xue Ban, 2006, 31(4): 566-569.

B, BACH]. BT EERT AR BUA RIS RE Y
. P R AR (B2 HR), 2006, 31(4): 566-569.
Langcake P, Pryce RJ. The production of resveratrol by
Vistis vinifera and other members of the vitaceae as a
response to infection or injury. Physiol Plant Path, 1976,
9: 77-86.

Hain R, Reif HJ, Krause E, et al. Disease resistance results
from foreign phytoalexin expression in a novel plant.
Nature, 1993, 361(6408): 153-156.

Hain R, Bieseler B, Kindl H, et al. Expression of a
stilbene gene in Nicotiana tabacum results in synthesis of

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

the phytoalexin resveratrol. Plant Mol Biol, 1990, 15(2):
325-335.

Chun MM. Antimicrobial effect of resveratrol on
dermatophytes and bacterial pathogens of the skin.
Biochem pharmacol, 2002, 63(2): 99-104.

Gehm BD, McAndrews JM, ChienPY, et al. Resveratrol, a
polyphenolic compound found in and grapes wine, is an
agonist for the estrogen receptor. Proc Natl Acad sci USA,
1997, 94: 14138-14143.

Rodgers JT, Lerin C, Haas W, et al. Nutrient control of
glucose homeostasis through a complex PGC-la and
SIRT1. Nature, 2005, 434 (7029): 113-118.

Heilbronn LK, de Jonge L, Frisard MI, et al. Effect of
6-month calorie restriction on biomarkers of longevity,
metabolic adaptation, and oxidative stress in overweight
individuals: a randomized controlled trial. JAMA, 2006,
295(13): 1539-1548.

Sun C, Zhang F, Ge X, et al. SIRT1 improves insulin
sensitivity under insulin-resistant conditions by repressing
PTP1B. Cell Metab, 2007, 6(4): 247-249.

Jin SJ, Duan L, Huang M, et al. Protective effect of
resveratrol and ascorbic acid on lymphocyte DNA damage
in mice induced by prescriptions [ and VI of Chinese
materia medica against SARS. Chin Tradit Herbal Drug,
2003, 34(12): 114-117.

WU, BehE, B, SF. PR EE RGN R X 15 B
Ak Bt 5% Jy ) TR VEET 800 BN A I 80k B 40 i
DNA #if5 (R PEH. H &2y, 2003, 34(12): 114-117.
Zhang M, Yang L. Research progression on the biological
role of resveratrol. J North China Coal Med College, 2007,
9(3): 333-335.

KA, Bk, AR PEEAEYEAE IR DRk . ARAL
i BE 22 Bk, 2007, 9(3): 333-335.

Liu SJ, Hu YL, Wang XL, et al. High content of
resveratrol in lettuce transformed with a stilbene synthase
gene of Parthenocissus henryana. J Agric Food Chem,
2006, 54(21): 8082-8025.

Yu CK, Lam CN, Springob K, et al. Constitutive
accumulation of cis-piceid in transgenic Arabidopsis
overexpressing a sorghum stilbene synthase gene. Plant
Cell Physiol, 2006, 47(7): 1017-1021.

Schwekendiek A, Spring O, Heyerick A, et al.
Constitutive expression of a grapevine stilbene synthase
gene in transgenic hop (Humulus lupulus L.) vyields
resveratrol and its derivatives in substantial quantities. J
Agric Food Chem, 2007, 55(17): 7002-7009.

Fischer R, Budde I, Hain R. Stilbene synthase gene
expression causes changes in flower colour and male
sterility in tobacco. Plant J, 1997, 11 (3): 489-498.

Cao Y, Tang YH, Lu CY, et al. Study on isolation of
resveratrol-producing fungus and its accumulating
characteristics. Food Sci, 2007, 28(5): 245-248.

WO, FEAKET, RLHE, SF. BRI R R
FE PRI, RN, 2007, 28(5): 245-248.

Journals.im.ac.cn

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



