¢ % # Chinese Traditional and Herbal Drugs W 38 %% 10X 2007 E 10 B

* 1585 -

[16]

f173

[18]

(18]

[20]

{211

[223

(23]

f24]

[253

[261

fz1]

(28]

[25]

digaltate from black tea blocks the nitric oxide synthase by
down-regulating the activation of NF-kappa B in macrophages
[J). Eur J Pharmarol, 1999, 367: 375-388.

Miller N J, Castelluccio C, Tijburg L, ef 2I- The antioxidant
properties of theaflavins and their gallate esters-radical
scavengers or metal chelators? [J]. FEBS Lett, 1996, 392,
40-44.

Leake D S, Rankin 8§ M. The oxidative modification of low-
density lopoproteins by macrophages [1]. Biockem J, 270.
T41-748.

Steele V E. Kelloff G J, Balentine I}, et af. Comparative
chemopreventive mechanisms of green tea, black tea and
selected polyphenol extracts measured by in vitro bioassays
{J]. Carcinogenesis, 2000, 21, 63-67.

Yoshida H, Ishikawa T, Hosoai H, er al. Inhibitory effect of 4

tea flavonoids on the ability of celis to oxidize low density
lipoprotein [J]. Biochem Pharmacol, 195¢, 58; 1695-1703.
Yoshine K, Hara Y, Sano M. er al. Antioxidative effects of
black tea theaflavins and thearubigin on lipid of rat liver
homogenates induced by tert-butyl hydroperoxide [J]. Biol
Pharm Bull, 1994, 17: 146-149.

Leung L K, Su Y, Chen R, e af. Theaflaving in black tea
and catechins in green tea are equally effective antioxidants
[J1- 7 Nuwr. 2001, 131 2248-2251.

Miura S, Watanabe J, Sano M, er af. Effects of various
natural antioxidants on the Cu (24 )-mediated oxidative mod-
ification of Jow density lipoprotein [J]. Bisl Pharm Bull,
1995, 18; 1-4,

Saha P, Das S. Regulation of hazardous exposure by
protective exposure; modulation of phase I detoxification
and lipid peroxidation by Camellia sinensis and Swertia chirate
[J]. Teratog Carcinag Mutagen, 2003 (Suppl 1. 313-322.
Das M, Chaudhuri T, Goswami S K, e al. Studies with
black tez and its constituents on leukemic ceils and cell lines
[J3. J Exp Clin Cancer Res, 2002, 21: 563-568.

Dong Z. Effect of green tea and black tea on the blood
glucose, the blood triglycerides, and antixocidation in aged
rats [J]. J Agric Food Chem, 1998, 46, 3875-3878.

Saha P, Das S. Eliminetion of deleterious effects of free
radicals in murine skin carcinogenesis by black tea infusion,
theaflavina & epigaltlocatechin gallate [J1. Asian Pac J
Cancer Prevs 2002, 3. 225-230.

Erba D, Riso P, Fott P, e al. Black ter extract
supplementation decreases oxidative damage in Jurkat T cells
[1]. Arch Biochem Biophys, 2003, 416, 196-201.
Rice-Evans € A. Structure-anti-oxidant sctivity relationships
of flavonoids and phenolic acids [J]. Free Redic Biol Med ’
1996, 20; 933-0956-

Valeie 8, Burr J A, Timmermann B N, et al. Antioxidant
chemistry of green tea catechins. New oxidation products of
( — )-epigallocatechin from their reactions with peroxyl

- radical [J]. Chem Res Tozicoly 2000, 13. 801-810.

[30]
f31]
(321

[33]

[34]
[35]
N

[36]

[37]
[38]

[39]

(40]

[413

[42]

Valcic 8, Muders A, Jacobsen N E, et al. Antioxidant
chemistry of green tea catechins. Identification of products of
the resction of ( — )-epigallocatechin gallate with \peroxyl
radical [J]. Chem Res Texicol, 1999, 12, 382-386.

Sang S, Tian S, Wang H, & al. Chemical studies of the
antioxidant mechanism of tea catechins: radical reaction
products of epicatechin with peroxyl radicals [J]. Bioorg Med
Chem, 2003, 11 3371-3378.

Zhu N O, Huang T G Yu Y, e alf. Udentification of
oxidation products of (—)-epigallocstechin gallate and (—>-
epigallocatechin with H;0;[J]. J Agric Food Chem, 2000,
484 H79-981.

Sang S M, Cheng X F, Stark R E, & al. Chemiscal studies
on antioxidant mechanism of tea catechins; analysis of radical
reaction products of catechins and epicatechin with 2, 2-
diphenyl-1-picrythydrazyl (1], Bivorg Med Chem, 2002, 10:
2233-2237.

Zhu N O, Wang M F, Wei G ], et al. Identification of
reaction products of ( — )-epigallocatechin gallate and
pyrogallol with 2, 2-diphenyl-1-picrylhydrazyl radical [}].
Food Chem, 2001, 73, 345-349.

Panzelia L, Manini P, Napolitano A, # al. The acid-
promoted reaction of the green tes polyphenol epigallocatechin
gallate with nitrite ions [J]. Chem Res Toxicol, 2005, 18;
722-725.

Sawai Y, Moon J H. Sekata K, et al. Effects of structure on
radical-scavenging abilities and antioxidative activities of tea
volyphenols: NMR analytical approach using 1,1-diphenyl-2-
picrylhydrazyl radicals [J]. J Agric Food Chem, 2005, 53,

3598-3604.

Q' Coinceanainn M, Bonnely S. Baderschneider B, et al.
Redction of iron { ) with theaflavin: complexation snd
oxidative products [J]. J Inorg Bzoclum. 2004, 985 657-
663.

Jhoo ) W, La C Y, Li S M. et al. Stability of black tea
polyphenol, theaflavin, and identification of theanaphtho-
quinone as its major radical reaction product [J]. J Agric
Food Chem, 2005, 53: 6146-5150.

O’ Coinceanainn M, Astill C, Baderschneider B. Cootdination
of aluminium with purpurogallin and theaflavin digallate []].
J Inorg Biochem, 2003, 96: 463-468.

Sang S M, Tian S Y, Jhoo ] W, et al. Chemical studies of
the entioxidant mechanism of theaflavins, radical reaction
products of thesflavin 3. 3" -digaliate with hydrogen peraxide
[§]. Tetr Lerz, 2003, 44: 5538-5587.

Jovanovie 8§ V, Hara Y, Stweenken 8, e 2f. Antioxidant
potential of theaflavins A pulse radiolysis study [J]. J Am
Chem Soc, 1997, 119: 5337-5343.

Su ¥ L, Leung L. X, Huang Y, e ai- Stability of tea
theaflavins and catechins [J]. Food Chem, 2003, 83: 189-
195.

FRUFHASRGEEATRER

w A HEE. BT
(RRREBYRESHRER. X 300072)

W E.F% Euphorbia helioscopia ERERHT E RAFHHGBEE BMEATHRIEAR AR BEE SKE
S8 FEWY EE RAAATHFETN. AESS. SRS MR . AR . U8 ZRE £
ERAMBELEY. AR ERER LR HEERAGKCASFONTARRE HLBERRAANHEN

MR ERitsx.

K FE AR CEMREELSYD
FESES R282.71 T ARG . A
0 7 B W : 2006-12-13

E2F0 -EFEAHFES TR H(30600470)
» EREH WIE Tel:(022)87401895

XM HRE 0253 - 2670¢2007)10 ~ 1585 - 05

E-mail ; pharmgao@tju. edu. cn



* 1586 ¢ *ER

Chinese Traditional and Herbal Drugs # 38 % ¥ 1048 2007 £ 10 B

Advances in studies on chemical constituents in Euphorbia helioscopia

and their biological activities
YANG Li, CHEN Hai-xia, GAO Wen-yuan
(School of Pharmaceutical Science and Technaology, Tianjin University, Tianjin 300072, China)

Key words; Euphorbia helioscopia L. ; biological activities; diterpene esters

F B R KRR (Euphorbia L. )Y T B Euphorbia
helioscopia L. T R2E NEWILBEE.IRRAZS,
AN THEFAOTHUNLEES ., EHURERE-EE
HREFAES, NS .HME FE.B8. . XBS. Bk
ERANCR BRGNP H R R M A NN,
WERATFERTEAK AN W ARESE R w . #
£ EAEHTFRITESEA.AUBE.FEA—BIr LB
HEEFR-RBPARAFENANEH . AUEF I TRE
FNETFUERFBRAABEANGZERE RANEFR
BEA¥AL AEEAMGENESFEORTRR. N
SHARFAHAEYERRES S,
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ERIFA R REXLSY RHIENLEY
EEYR BARGER . ER.ZHE . EEM.ABNE
EieWEEMBL,

L1 ZWEXEED R DRERNIESY
B FEAHTFEENANT T BT RAIT. WAL
AYNEREHHE. ERDEANER. BEP_HREE

E

£ e T e

AYHEHLE 1 MEL NERPIBBHN A
aHitE 524, BT & -8 &K (Lathyrane) B AEH 3 4
46540, 8 (3 % 8 Qatrophone) B H 37 Tk &0,
BES (Abletane) M _#BEE 4 LSBT, EXAR
(Ingane) BIMEE 6 TES WU 4 MBS (Tiglane) W =
WEe,

1.2 ZHEAEERLRLEED - EETEAN=NAEY
A 19H-FIH & 8 O%aH-lupeo D" NP R EH B EY,
AR E RPN B R B REY RN
hABMBAT 3 FELTE bemistepsin, 4,5- "B E-H 5]
HAEXEEFBHI.

1.3 #BMEHAY-IEETHERANERELEYE
BEABTABRERARALEER, TAREREERER
AESER B ERFERABEFERB.EZ¥ER
FOL KR ERER AGRLE 2 RH R 8 EkeE
A. AT EBIETARIILFR.BEETHR.AHEAR
(brevifolin}, 1,2, 3-Z -B & T B-WHWF 1, 2, 3-tri-0-
galloyl-3-D-glucose) 8t &= £ #§ (corilagin) Z L & 4117,
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Fig.1 Skeleton of diterpene esters from E. helioscopia



¢ %4  Chinese Traditional and Herbal Drugs #BEN 0M2000&E 108

* 1587 -

%1 EFXD_RFEELEY

Table 1 Diterpene esters from E. helioscopia

&9 53 Bfx wes B RIE
T2 HRUM BERF R A Eis R;=0Ac,R,=0H,R,=R,=H
BE=ZHE A E, R={2E.4Z)-2,4-octadienayl BERKAER E;; R;=R;=0H,R,=R,=H
FE=HED Ei R=4,5-epoxy-trans-2-octenoyl BENFEEC Ez Ri=0Ac,Rs=0COCH;s R:=R,=H
RRARE B, R=COCH; B TKKE D Eiz RiRi=RR=0
BHAREE S BRRAREE E; RiR;=0,Rs=OH,R(=H
Ao Ey Ri=R;=R;=fc BEFEA Es R,=Nic* ,R;=R;=Ac
ARE A Es Ri=H.R;=R;=Ac REFEB Eu R=Nic
ABHB E; R;=R,=Ac,R;=H BRHEC E. ReAc
14
k8 C E; R,=0A¢,R;=H,R;=R.=0 FEHED B ReAc
KB D Es Ri=0Ac.R;=H,R;=Ri=Ac z *
KBHE E, R=OA RERB-#E
o REARA H Ri=OH,R:=H,R;=Ry=H
kﬂﬁf‘ E4 R1=Rz=O|R3=OH:R4=H
KREG E. R =R,=0,R;=0Ac.R,=H BRAKB H Ri=R.R;=0H.R;=R,=H
R CORRiAc wREBRAEE  H R=OHR=HR:=Ri=0
tﬂﬁ‘ﬁ Ea R;—Rz—O'Rg—R4fAC c —R.,=0.R,=R.=
KBHFI Es Ri=R;=0.R;=H,R,=Ac FRARC B Ki=R:=0.R;=R.=H
KB Er Ri=R;=Ac EXARA-EE
KRB K E, R =H.RemAc 30-HERE AR =COC(CH;)2CHCH; . R, =H,Rs=0H
E5E A E, Ri=H.R,=R,=Ac 3004 6 REMWE R, CO(CH=CH)5(CH; %2CHs»Rs = H,
HEE D Es Ri=Ri=Ro=Ae ag?z—fg‘mmax 1 R=gg(CH=CH) (CHz)(CHy: Re=H
BEWC Es Ri=COCeHs.R:=Ri=Ac o8 R:=OH PR
HEE D Es  Ry=R,=0,R;=OAcRi=H J-O-YER20-BAEKX 1 Ry=COCCH)LHCH; Ry=Ry=H
REWE E; Ri=0H,R;=H,R;=R,=0 B
REEF E; Ri=0Ac.Ry=H.R;=Re=0 S-ONEM-20BEEX 1 R =Ry~H.R:=COCICH;»CHCH;
BERG Es R,=R;=H,R;=Ac B-®
BESH Es Ri=R;=Ac,R;=H BN _&E
3: 3 Es Ry=R;=H.R;=Ac 12-EE#EMI-ZM D R,=COCH;PhR;=Ac
BEET Es Ri=R;=Ac,R;=H *W-00-ZHE
AEBK Es Ri=Ac,R;=R;=H lzkﬂﬁlz;ﬁgfﬂﬂﬁzlif&: D R;=CO(CH:)10Me,Rzy=Ac
:3: 130 Exw R=0OH -l
EBUH A Ey Ry=OH.R;=0AcRy=R,=H o e, | TmOOCMe=CHMeRo=Ac
FEERD Eu R1=OAC.R3=0AE.R2=R4=H 2B
EEEED Eu Ri=R;=0.Ry=CAc.R.=H 12-MEBEM 13T D R =COCMe=CHMe,R;=H
EREGF En Ri=0Ac,R:=H.R;=R.,=0 BE-H-2THRE
.Ni%
oH BELY. ZRFE A HEENRA B EEEMB.XH
HO
HN.2 44 -=EEEHEN .4 5. T-ZBEX A58 . A
B ¥ (echinatin) %,
HO OH

®2 EZFEFAVNEY
Fig.2 Chemical structure of belioscopinin A
1.4 AWELLD . BRFARNBAHEREUSUES
AEMERTEBILNE R YT EET, R
RIAPEEBT WERIFEART (LT . MER-
AT REATHRA ™ MEE-5,3-Z-D-¥A K
FUD MR- DA (BREF F heliosin) "%, B X

1.5 MER FEFAEEAWNAARES. DA BEXH
M- EREEH R/,
L6 MEXAALSY - BEPHBEELEMEARR. AT
LR LR R R NIE TR
ZHARER. L Rmgl,
2 BHER

BE-HENEMEE RS ENE.F%. FHRN
PPl A L R LB TR W R TR T I K K BB
% . GREGE REWE HE. REEBTHIETE.
BEME F TN,
2.1 HMEER.EFERENIMETETR. 288
KRB (EWE) M A8 7721 418 A 'E T4 HeLla 4.
A B MKN-45 SIS A e RS g AT
BAFRERALERWRER. maxﬁmﬂmﬂsms
B ] R B2 A RO,
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¥ EWE A MR E R P Bl He S 78 D8
FED RERAMEER. S8 EWE 10 g/kg HFHREHK
MBS ERHE R FENNER HFH EWE £
S 75 9 /1 BR AR 4R ML 8 2 RS 18 IF % 48 X R EWE R B
HEHEAMR R R ERE NS R,

WA BEEN B C57BL/6) /MR Lewis Bl
E S 8 LA 5l B 4 S 58 R B0 O PR R AL % I 4
BREESAMEHER KMEELT 0%, S RE. s HEH
BERNEEEEEREREHTEL. EHARENE AR
RAEHER.MEPEERTLNNEA H T HRE
A& BT,
2.2 MEERGEEMNET. RERMIFLR AN |
EHPLEERAETF T EEETHHYEMALA,
BEAPMEARBERS RS0 H HE B ol 75 5
BaFmisR, FREAALSSaEEREAR. CHE
EREREFEUEERNEEESRT UENEMNBAEENR
x, EEATRHFREF R AEFPREN K RERR
HEEREREE AR,

2.3 FRILEER - BE2-wTawia b tuesy,

FERBI LR . BRERS HEB . FRAEH. A
FEFE RN EEALE D helioscopinin A, T i 5
ZSHD ASHRETAERTERAAERAER., B
124 8 . heliosin B 1B AF AU, '

2.4 WEAH.FANEEELINNESFERRCGHE
I EFREE N ERERE. EHBEARE.EARY
FE.OBAEERA EERERANEORAE. HES
EFES A LM S REMMEER SRR Y
HREFEPMAMBY R RREEY 0.01 g/mL B, 32 HK
BN BN RN ERRARE EERERE .S
ERARMEA TR ES 70X B SR BEE 0. 005 g/
mL B, A AEFREFE. EARARE. ERRENENH
X 4 45 % 60% 1K H 12,

2.5 BUERFAFN . EEMARNASTER. BEAMRA
MESHE. BeEET RO EE AR 0. DERERE
HEZILANBR . OR.AF EREEHTEL BE,BH
R RN A RS KEE. FEETRRAK.HES
AP, BRI EEE 125 g/kg IRARFEL. W6 B A A
WM, B MAE 150 g/d. LR AL E HAR AN, TH
FEESAREFA. ABBENEOF . HHRE. AR
SRR B ERGEMG 8% AR . BEPME
ERFEYRA ZHEELSY, I AH B R R U fe iR
FRREA. THRER P OMERE A,

3 MHEEA

3.1 RIFAEE ZHASVANEEHENEREEH
BIFREM. § 19942005 F M MEMNEHABHELE
286 P, 3 B R 3E 41, 96%, W BR WA B R 32. 8%, W H
23. 43%.EH L 74%, BB E N 98. 26 %.

3.2 WEESER

2.1 EEETLER.FETRT AR, KR 30 min, 4 3
CR.GEE 104 NERR AERRERD.
3.22 2EWREFEREANMRITSEEDRE.RE
BB a RN, A R B EE 6 g R BEB
B AER AREE 0. M KN . GNE 12 RF.HK
F. AR KEE. AL 15, BAS . ZHFEIHNE BN
T
3.3 WMITXSEA-BHELE A RENEERNER
TEAEL HREXRT A BRER 58 30%~67. 9254,
MEEXKER BY, BHFIHNERGTERAEL 68
BREARRNTRNER MEER XX EAFEHM.
3.4 WBITHTHERE. AFFERFEERL1000g,8BT
50 g, & B30 . KK 0.5 ORI BT RTHBERA. ¥ L
Bk ELuE. RARA, WA 2 000 mL, & 30 min
Bl FEAE WRAEHE1200mL. BRHXAXEN
H.BEWNARE E2WEAYS. 08, GERE ANHT
HERE LS AP AR RRSH.FH 4 M TMR
Fise Bl 34 . 8% 18 B F R 6 MIT,
4 Hig

BER—WFHEHARAEY FRETLERSE
W& BARRCHATHE. EL¥EN . SHESAETE
HEEHARCERBTENREMEANTR. EXEE
BHREARNARRY IRESM K AR  REITEN
REGE ARAABFREATREY - LFHNEDTERR
HiERaH Bl 2R —SAAARBZHUARTER,
HESHERIRTAENFRANARLEREFRAFH,
BEUEREFAEG R AU EREFREFE F R
X—F YN HER.
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