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# Z.8B0M MERUHZEXE Epimedium koreanum FIEBBERILE RS . FiE  FHER .Sephadex LH-20,
ODS @&l B SR E TR EIS M RMALERA B AYELE N %R 1D #1 2D NMR F AT
EAFEH B MTT ERBLS Y KB SRR UMRIO M EAE W, ER NORZEEXKERYHH
BAZ 2 MEERLAAYR 24 0,10- ZEFERLEY. HHEEHN 3,7, 11-=F&-2,6-+ 2 28-1,10,11-=
# #-10(S)-0-8-D- it 1 % % 4 H (3,7, 11-trimethyl-2, 6-dodecadien-1, 10, 11-trihydroxy-10(S)-O-8-D-glucopyra-
noside, 1 ) BBEEH C,(cariside C,, 1 ). FEEEH A;(icariside A;, I ).epimedoicarisoside A(N ), &i¢ &4
L AFLEY R NEELEH Fleariside F), kWL AE RN ZHEY TN BEEBL AW ~VER#
UMR106 41 8 H78 S94E 1
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Nonflavanoid compounds from Epimedium koreanum
CHENG Yan', WANG Xin-luan', ZHANG Da-wei', WANG Nai-li"?, YAO Xin-sheng!*?
(1. School of Chinese Materia Medica, Shenyang Pharmaceutical University, Shenyang 110016, China;
2. Key Laboratory for Research and Development of Traditional Chinese Medicine
and Natural Medicine in Shenzhen, Shenzhen 518057, China)

Abstract: Objective To study the nonflavanoid constituents in the aerial part of Epimedium kore-
anum. Methods The constituents were isolated through column chromatography on silica gel, Sephadex
LLH-20, and ODS from the water extract of E. koreanum, and their structures were identified by physico-
chemical methods and spectroscopic analysis. MTT Method was used to study the effects of the cons-
tituents on the proliferation of UMR106 cell in rats. Results Two sesquiterpenes and two 9, 10-dihy-
drophenanthrene derivatives were isolated from the water extract of E. koreanum. Their structures were
identified as 3, 7, 1l-trimethyl-2, 6-dodecadien-1, 10, 11-trihydroxyl-10 (S )-O-B-D-glucopyranoside

W% B 49 :2006-10-12

ESTE - BXRARAEERSZ RS S ERT R ERIRA 4 % B H (30418007)

EEEA B F0980—), X, LTHRUA KHEAHREFT LA, REF O ASRERLERIHE.
Tel:13130289717 E-mail ;chengyan0677@163. com

*EiRMEZF FJ5F  Tel: (075526957800 E-mail : wangnl@sz. tsinghua. edu. cn



* 1136

% $ % Chinese Traditional and Herbal Drugs % 38 &5 8 3 2007 £8H

(1), icariside C,( 1), icariside A;( I ), epimedoicarisoside A (V). Conclusion Compound I is a new

compound, named icariside F. Compound 1 is isolated from E. koreanum for the first time. Compounds

I — N show the proliferation-promoting activities on UMR106 cell.

Key words: Epimedium koreanum Nakai; nonflavanoids; UMR106 cell; icariside F

HIBETE LB Epimedium koreanum Nakai £ /)
BANZRXERHEY . FEMGTEREBMITE
W BRI ERTROBE GA DB A
B LRGE EREBARY. BEERMEAN—
WA E 2, A TFRIT AR E R EAN S
PR, BLAERIT B R AN BT R IR B R
HZ— ETHHEFEN¥RACERERE, £
EERSNEMEMEY . ZEXHEIREN
BHYPABEEET 20 M ERELEYH 1A
BWELEY. PRSI N EED T BEE
TIB3AEREAEGYM LA EREELEY,
Miyase ZUC N ZMEY P A BEET 10 NERE
KAy . BERELEYIN BESHIERREL
2RI HIT T NP BB 4 NMERMEMLEY
MR EH Fcariside F, 1) B EEH C (cariside
Cis 1), ZEEH A (icariside A;, I ), epime-
doicarisoside A(N ), K k&Y [ BFLEY. 1L
AP U NERNZHEYFHEBE LEHI~N
B A RS WE UMR106 40 a8 B K 1R A .

1 FEEHH

%5061 B 5 UV2401PC S350 5E s Bt
A JASCOP —1020 Kt 2 ; %% 3 4% F Bruker
Avance — 400 78 S 8L L3R W %8 ; i i F Bruker
Esquire 2000 {00 5 B A & B4 & R E
BHAR A 5 4 5 38 R B (100~140 H ,200~300
B HECEMRBRYNERSEBEAI) £
Sephadex LH-20 3 Amersham Biosciences 2 4
=5 UMl ODS #k K Merck 24 ) 47 ; B BE (38
4y R IHFA T & AR (G d) F R
ARIRF =5 K AN EREK AR EERE
TTHE, Mt AARKENEHBEREE FER
FFRHAHKERH %D

X BB K% UMR106 41 #8 (American type
culture collation, 8 CRL-1661) ,DMEM #5355 .
FBS(fetal bovine serum, i§ 4 ML 3§ ) F1 0. 5% i B§-
5.3 mmol/L EDTA (10 X) (3 B GIBCOBRL 2
), HEBEREEE (100X) (Invitrogen A §]),96
FL AR F0 40 B 3% 3 ML (100 mm X 20 mm) (FLACON
AT ,MTT(Sigma /~8)) .

2 REASE

MMEEE TR LIS 55 kg, HI0FE
AR 2 K, B IR 2 h, 2 D101 K7L 1% i #f fig
M, BRK.30% ZBE.50% Z BEFT 95 %
ZEBERR. RS0 ZEERBIRE 1302
RERC R B, - BE(98 : 2~0: DS Y
AR 16 M. Bify 7 KR4 Sephadex LH-20,
ODS # 5% 4> B3, %l % & HPLC 4ifk, 5% 98 81k
481 (16.9 mg), T (25.1 mg)., I (15 mg).
NV (12 mg),
3 EMEE

e 1. HeamRY, laIp —26.4°(c 1.0,
MeOH), Molish & B FH#E., IE®F ESI-MS 4 i
m/z 441[M+Na]",279[M—162+Na]*, i & T
ESI-MS A H m/z 417[M—H] BN 4 F &K
BH 418, FPEEF AN, 46 H-NMRHA
“C-NMR H # # &t & ¥ 2 F X K C,H04,
'H-NMR (CD,0D, 400 MHz) & % 8 7~ 32 N E 15
S HPEHX s AREREF S0 1.12(3H,s),
1.17(3H,s),1.60(3H,s),1. 66 (3H,s) JFEH H 5
HBREEMEREHEK 6 3.85(1H,dd,J=11.7,
2.5 Hz) fi1 3. 73(1H,dd,J=11. 7,4. 8 Hz) X4 C-6
FREFESKHKX 0 4. 36(1H,d,J=7.8 Hz) g4
WMERES,65. 28(1H,t,J=6.5 Hz) 1 5. 15(1H,
t,J=6.5 H) A BN NE L WEARF S, “C-NMR
(CD,0OD,100 MHz)%54 DEPT135 % 8/R 21
BL, KPR 3 M EmRES 8 MUKRES, 6 M
BB 4 MaBRIE S, 6106. 4,78.5,77.9,76. 0,
71.4,62. 7 B LHRES, 5O HLE Y icariside
Clyt i, —EWH o ESEAMF, HEH W
. BRERETHEEEEN 7.8 He,y
WasE SR FAELDY B &L, 486 ' H-NMR,“C-NMR
B O FRAAREAME, o AR Z A A O o A5
WHRILEY, EWPEAE 2 3%, '"H'HCOSYH
EHEES 6208 5.15,2.00;0 5. 28 # 4. 09;0
3.56 #11.38;6 2.17 #1 1. 48 Z A A B A X
55,454 HSQC A%, U LT EEWNTH
BB 4 A 7 Ce-Cs-Cy, Co-Cy, C10-Co-C. HMBC 3
B, AR G 4. 36 AR B S E S 6 90. 3 MBkME
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SH MK, H-13 f1 C-2,C-3,C-4;H-14 71 C-6,
C-7,C-8;H-15 #1 C-12; H-12 # C-10,C-11,C-15
ZEAZBHEX, B ERAAY I HTFEEWHR
3,7,11-= P H-2,6-+ =" #-1,10,11- =¥ %-10-
OBD-HEHEE. EWFE-—FUERET
C-10, 4452 ME P —26.4°Cc 1.0,
MeOIDHRE — M FHKETFHREE FSEHE
SCRRUYHE C-10 0 S MR, 4 BRI, B

R HSQC 1 HMBC B, % %
HEYH LRGBS MES S
TTHEGE 1), £ SciFinder K
BRR RRAMELRE, R
R—IHFBEEERLEY, &
BREXEHF, B1

HEY 1 HEHRY, Y
—17.9°(c 1.0,MeOH), IF & F

Gleo™”

OH

AL BE:
431 Fao
Fig. 1 Structure

AW MSHN 3,7 11-S R 2,6+~ #-1, ESI-MS 4 # m/z 441 [M + Lﬁf
10,11-=£5-10(S)-0-3-D-Mk & & EH (" 1) . Nal*,279[M—162+Nal*t; 5
%1 &AW ! HH NMR ¥, CD,0D)
Table 1 NMR Spectral data of compound I (§, CD,0D)
K8 BC-NMR IH-NMR HMQC HMBC
1 59.5 4.09 (2H,d,J=6.5 Hz) 4. 09
2 125.1 5.28 (1H,t,J=6.5 Hz) 5.28 4.09 (H-1),2. 00 (H-4),1.66 (H-13)
3 139.3 4.09 (H-1),2. 00 (H-4),1. 66 (H-13)
4 40.7 2.00 (2H,t,/=7.3 Hz) 2.00 1. 66 (H-13)
5 27.2 2.08 (2H,m) 2.08 2.00 (H-4
6 125. 8 5.15 (1H,t,J=6.6 Hz) 5.15 1. 60 (H-14)
7 136.2 1. 60 (H-14)
8 36.9 2.17 (2H,m) 2.17 5.15 (H-6),3. 56 (H-10),1.60 (H-14)
9 30.7 1.38 (1H,m),1. 48 (1H,m) 1. 38
1.48 3.56 (H-10)
10 90.3 3.56 (1H,m) 3.56 1.17 (H-12),1.12 (H-15),4. 36 (gle-H-1)
11 74.8 3.56 (H-10),1.17 (H-12),1. 12 (H-15)
12 23.8 1.17 (3H,s) 1.17 3.56 (H-10),1.12 (H-15)
13 16.2 1.66 (3H,s) 1. 66 5.28 (H-2)
14 16.1 1. 60 (3H,s) 1. 60 5.15 (H-6)
15 26.4 1.12 (3H,s) 1.12 1.17 (H-12)
Gle-1 106. 4 4.36 (1H,t,J=7.8 Hz) 4. 36 3.56 (H-10)
Gle-2 76.0 3.23 (1H,m) 3.23
Gle-3 78.5 3.35 (1Hym) 3.35 3. 23 (gle-H-2),3. 34 (gle-H-4)
Gle-4 71. 4 3.34 (1H,m) 3.34 3. 35 (gle-H-3)
Gle-5 77.9 3.25 (1H,m) 3.25
Gle-6 62.7 3.85 (1H,dd,J=11.7,2.5 Hz) 3.85
3.73 (1H,dd,J=11. 8,4. 8 Hz) 3.73

F ESI-MS 1 m/z 417[M—H]1™, R MM 4 F
BRE N 418,44 'H-NMRF1“C-NMR B 1% # ) 4
FHAHNCuH:0s. L EHHE 5 U BUEN I BE A
—HL BELEY I hBFEHRC.

WEW I, HEHE, (P —23.4C1.0,
MeOH),UV A% nm. 314,280,213, iF & F ESI-
MS i m/z 487[M+Na]",325[M—162+Na]*;
B ESI-MS 4t m/z 463[M—H]™, # /R M5
o FREN 464, %A 'H-NMR FI*C-NMR & i #
B 4 F A CosHuOr00 LA _EBE 5 SR BRI 0 B
EAE-H,BELAY I HELEF A,

HEWV:HERK, [P —13.2°(c 1.0,
MeOH), UV %% nm.312,281,215, IEBF ESI-
MS A i m/z 501[M~+Nal*, @ RHEMFFEREHR

478, 45 & "H-NMR i "C-NMR & i #: ) 2 7 R W
CoiHiO100 LA 508 5 SCHR BRI %) BE 2 A — B, B
EE Y NV ¥ epimedoicarisoside A,
4 HREEXR

HHIHEFF:UMR106 4G FH T &F 5%FBS,
100 U/mL HE%.100 mg/L #% % £ DMEM
FWP,E 37 CHEFH 5% CO, W40 3 74 3%
It HAEKAKKD 0% R A ER,H 0.05% ED-
TA-0. 53 mmol/L BRE§H LG IR .

TP - UMR106 4 LA 3X10'/mL M) %
BMT 96 LR (87 10 L), 5% FBS-DMEM #%
FREF ULFLEERBEBRAENEERBE
B 24 hs I AT L7 DMEM ¥ 8 59 K [ 9K 5 89
PR R, BNRE 4 M EA;24 h BEFLN
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A 5g/L MTT % ¥ 10 pL #3354 hinA 100
pL DMSO BB ERFE M, T 570 nm WM ER A E
8. DL10 pg/L S RBAEKEF-IAGF-DE R
Pext B, AR EER AR REEE=
(Apg/Anm—1) X100% 1, 45 R LA Student’s ¢ 1
HEH#EX.

a1 ~ N3t KB UMR106 R 74 & wg %
2. 6B8Y 1 ~NARH UMR106 HHIHHEKER.

®2 et ~NVx UMR106 SEEAN KR (n=4)

Table 2 Effects of compounds I —IV on proliferation
of UMR106 cells (n=4)

#H % C/(umole+L~1) A WHE/%
%t H — 0.580+0.012 -
IGF-1 10 ng » mL~!? 0.65340. 051 12.63%*
&1 20 0.58440.014 0. 69

10 0.583+0. 021 0.52

1 0.567+0. 022 -

0.1 0.578+0. 023 -

0.02 0.57240. 015 -
pudi:t - 0.563+0.016 -
IGF-1 10 ng + mL™! 0. 655+0. 017 16. 44 *
&1 20 0.64740.012 14.91% ¢

10 0.638+0.013 13.43**

1 0. 660+0. 025 17.19**

0.1 0.729+0.028 29.48* "

0. 02 0.7014£0.035 24.51"*
&y 20 0.54840. 030 -

10 0.566+0.015 0.53

1 0.586+0. 042 4.14

0.1 0. 625+0.018 11.06* *

0. 02 0.61740.021 9.64**
ey v 20 0.615:0. 007 9.34%*

10 0. 6014-0. 014 6. 74"

1 0. 618+4-0. 024 9.86**

0.1 0. 649-0. 009 15.33" "

0. 02 0.684+0.018 21.50* *

Syt EAmE. * P<0.05 **P<0.01
*P<0.05 **P<0.01 vs control group

SHARLABADEARAFREEAS

55 BARRBABRESMAALHA A, F B LT 2
TRINTHARGTE. ARMERINTHEAXRY
BART SRR BHEARBEIEPCREMNE, R
HHE TS EELAE,
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