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Effect of lignans isolated from Epimedium koreanum on proliferation
and differentiation of osteoblasts-like UMR106 cells
JIANG Fang', WANG Xin-luan', WANG Nai-li""?, YAO Xin-sheng'
(1. College of Traditional Chinese Materia Medica, Shenyang Pharmaceutical University, Shenyang 110016, Chinaj
2. Key Laboratory for New Drugs Research of Trditional Chinese Medicine and Nature
Products in Shenzhen, Shenzhen 518057, China)

Abstract: Objective To study the antiosteoporotic constituents from Epimedium koreanum and the
effects of isolated compounds on proliferation and differentiation of the osteoblasts-like UMR106 cells.
Methods Guided by the bioactivity on osteoblasts-like UMR106 cells, the constituents in water extract of
E. koreanum were separated with chromatographic methods. The structures of the isolated compounds
were identified by spectral analyses, while their effects on the proliferation and alkaline phosphatase
(ALP) activities of UMR106 cells were observed. Results Five lignans were obtained, they are 9'-(a-
rhamnopyranosyl)-3, 5'-dimethoxy-3': 7, 4': 8-diepoxyneolignan-4, 9-diol (I ), cupressoside A (1),
(+ )-cycloolivil (X ), (4 )-lyoniresinol (N ), and (+ )-isolariciresinol (V ). The effects of compound
I —V on proliferation and ALP activities were determined. Conclusion Compound I is a new
compound, named cupressoside C; I, N, and V were isolated from E. koreanum for the first time.
Compound I — V show stimulating effects on both proliferation and ALP activites of UMR106 cell, while
compound I could only stimulate the proliferation.
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TAESRANDEANEHER. HEFXERHA
BXEMAERGNERTERELIHNMAEAR
W, EEMH RS AR TAN PHEEEUR
WMECML AW AT ERS WAAEEE 6BEE B
HRE EZBECAFRO R EERER
B4y . P, B e kN ZEy P ERR T —
MAREELRSY . EENGHZEEKRERY F 5
EBASAARERELEY ERARKERRE
EHEM, AR R 9 -(a-HE R ERE)-3,5-2F
£E-3.7,4 - “HEFHAKK-4,9-ZH().H
AHFEAD (H)-FAEERBER (D, (H)-Bkh
AWIEBR(N) (H)-REMRHIER) ,LEY
I AFRED. B RAAEC, BT TXERS
¥k BB AR 41 UMR106 7 K L8 .

1 R EASHE

%4 1 Bruker Esquire 2000 i #¥%{%; #§ £ Bruker
Avance—400 8 S B B IRAX B A BB SAH-T %
BRI BASEUV2401PC #4506 A A SR
FTIR8900 £ 5p 3% 1% ; JASCOP—1020 J& %1% B
AYANACO # A EN(BERKE); BARBRY
BB & A R OB A Y5 2 [ Spectra Max 340PC
BbR ;A 6B  RE A (100~140 H,200~300 B).H#
BaigHRH.GF-254 WA EHBEAT £/ K
HODS % Merck A @47 B (REL4) AR
BRI EKAAERA RS PG KRBT
AL LA BRA R 7= & |AF A KA KRR
FRPOEG KRNERBK. BAHEFERAL
THRE, HLRARKEDERHBBRLEE.

KB AP UMR106 41 f29 B American Type
Culture Collation, FF 8 CRL-1661; DMEM
(Dulbecco’s Modified Eagle’'s Medium) 3% 3§ # &
FBS (Fetal Bovine Serum, fi§ 4 Ifi 75 ) # 8 Hyclone
/N 7];50. 25% B B5-5. 3 mmol/L EDTA(10X)#5 &
Gibcobrl 2 &) ;96 L% F1 40 g #% 3% M (100 mm X 20
mm) # B Flacon /% &]; MTS ¥ § Promega /A &) 3
PMS W3 B Sigma 23 & ;p-NPP( R B X BB — 80D
& Amresco 2 @)= & » % D 7 B 8 1K ) Bio-
Rad A8/ .

2 REMSHE

B R EKERY (550 @)X FE, 45 A
K¥EFEL 000 mL, BEBEEBIEEGIELIK. 204
2B .50/ M. 95K TR, 200 Z B3R 4
(144 )R REH: 638 53 3, DA S 05 - P M BE 1k
Ji% 78 2115 I WA . T HERR 2 20DS & 354 8,

ZRMHPLC A BEEHBAALEMI~V.,
3 EHMARE

BALEYW 1 5 mg,MA 2 mol/L #£85 mL,F
90 CEAHATRM2 h, MR ERERBENEMRZE
ERAKAHEBBDBBFLTHRS  KERER
FRE.MA2mg B mL wEoE, F90 C&
4 F R 0.5 h, £ MR ; BMA 0.5 mL BRERRT,
F90 CAMTFRM1 b, A EHSHE-FEKAN
EEAM HEGERNBERZRBETAEYES
X‘J’Hﬁ[“]e
4 HMEHEE
4.1 UMRI106 40U LR - 4 LL7. 5X10*/mL
B 2% i %0 T 96 IR, BAS % FBS/DMEM (100 L/
AOBHEBIEF S h GHBRABREA L, MARH
1% FBS/DMEM At % # B9 2547 (100 pL/FL) 3¢
48 h, KBRIEF A, GIL M A 60 pL & W K% (5.5
mL PBS/#i,1.1 mL MTS/#,55 ul PMS/#) F
37 CTF R B 45 min~1 h, F 490 nm ] & X &
(A1E.
4.2 UMRI106 4R EBERRE (ALP)TE LXK - 40
Bl 7.5X10°/mL M EEMT 96 FLiR, LA5%
FBS/DMEM (100 pL/f)3EF 3% 57 48 h SRR M
BFEANY, MARH 1Y% FBS/DMEM ELHI#RKZ
¥3(100 pL/F)HE3F 48 h, MRL S VR R 96 £l
W, £BREFE, FIPBS $i1~2 W, EZRRABIE,
A SR B B (20 pL/FL) , — R A — 80 CHKE
BB 30 min JFRW, FERTREGHE 3 WK, WA
ALP RRi# (100 pL/7L), 7 37 CHM TR RN
30 min, F405 nm JE A {8 ; B — AR M A4 B #
W20 uL/TJE BB 2 pL RBA T RSP IMA
ZOWEERARMB200 oL/ UMEES.
5 LHMEE

EY 1 REEEK, P —8.9( 1.0,
CH,0H), UV 24" (nm); 345. 8, 303. 8, 280. 4;
TR (em™ ), 3 566, 1 600, 1 558, 1 434, 1 271;
FeCl, fz i 2 Pt . HRESI-MS % tim/z:545. 200 2
[M+Na]*,ESI-MS(positive and negative) 4} 5|4
Hm/z 545.1[M+Nal*,m/z 521. 0[M—H]~,
LAY HX S FRER 522,54 'H-NMR#A
SC-NMR#EHL AW H 2 FRHCHH:On HHEH
A E X10,'H-NMR (DMSO-d;,400 MHz) 8 77
HUANEES EHHMQC#, WIARKEHERE S
AEFLEE.06.97(1H,d,J=1.6 Hz), 6. 83
(14,dd,J=1.6,8.0 Hz), 6.78 (1H,d, J= 8.0
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Hz),6.43(1H,d,J=1. 6 Hz),6.35(1H,d,J=1.6
He); ERBHE 7T A KB ERES S 4.85(1H,d,
J=7.8 Hz),4.51 (1H,d,J=8.5 Hz), 4. 03 (1H,
m),3.61(1H,s),3.43(2H,m),3. 17(1H,m) ; B4
T RRES3.54(0H,m),3.31(1H,m)J,[3. 54
(1H,m),3.31QH,m) JMAH P A EEF S 3.76
(6H,s; B REHATFELF S 6 2.51(2H,
m),1. 78 CH,m) , MI—H B EEFS1-11(BH,d,J=
6.0 Hz), *C-NMR(DMSO-d,,100 MHz)#t & 7 26
MRIES .45/ DEPT B, HiIAMEHXEF 7 A SP?
LB A5 S50 148.3,147.5,146. 9, 143. 8,
133.4,131.0,127. 8 f15 4 SP? LKW BKE S .0
120. 4,115. 3,111.7,108. 8,104. 8; (REHEXH 7 4
WHEEREE.0 100.0,77.7, 75.6, 72. 0, 70. 8,
70.6,68. 452 N H G55 .0 65.8,60.1,2
HEBIET.055.7,55. 5; (RBHRE2L AL P ERKE
£.031.5,30.8;1 PRERES S 17.8. 4 UL
BKEAGES LA TFRARABRE FHPEE -4
ABEEMZARERE, EF18MKRFES Hp 12
A SP? AW BE SRR 2 MEF, 6 MAFKE
SRBEIERER B, Z4 U E'H-NMR, *C-NMR
HETHRBELLEYEFIERNERLTEA TR
BEAAEEESE. 'H-NMRF § 6.97(0H,d,J=

1.6 Hz),6.83(1H,dd,J=1. 6,8.0 Hz),6. 78 (1H,
d,J=8.0 Hz) , LA M P M —N KK R 1,3,4 ff
WA, BH ABX BA &40 6.43(1H,d,J=1.6
Hz),6.35(1H,d,J=1.6 HO)BRR I B - EHH
WAEAE, W ZEFRTER 1,3,4,5 BUR;
'H-'HCOSY® it # & 7~ & 4. 85(H-7), 4. 03(H-8),
3BJNMH-DWHXEES  AHBRRELE W R ¥-O-
CH-CH(O)-CH,-O-; i & & 2.51(H-7'),1. 78 (H-
§)MIINMH-IMHERBEELE T -IEHRESE
3 ¥ Bi-CH,-CH,-CH,-O-. HMBC &% B /K 6 6. 43
(H-2'),6. 35(H-6') 56 31. 5(C-7') , LA & 6. 97 (H-
2),6.83(H-6)568 75. 6(C-DHEBHERXER  E
T2ABREEHWERNNERGCE. & THNR
EHIESH6100.0, 552K 6 4.51,H & 4.51
(1H,d,J=8.5 Hz) ¥ HMBC # " 5 6 65. 8(C-9')
FERBEX, NTHETBIEELSBLEY
AT BRK 8 3F ARRYEREFE 3t B/, GC-MS Ry ] ) o-
WHEER.SAULGER BILAVHTAREK
BHTTHRE FEEEENRNY - (oM B ERER)-
3,5 -—HEH-Y.7,4 . 8- HREHAIEE-4,9-—
B, ZREXRIAMERE ZAR-ITHHERE
RS, LAY 1 ' H-NMRFIEC-NMR % 4 i,
FZLAAY 1 MRS mRMHMBC HXE A1,

21 &9 HNMR &G, DMSO-d)
Table 1 NMR Spectral data of compound I (§,DMSO-d,)

Fe BC-NMR 'H-NMR HMBC

1 127.8 6.97 (H-2),6. 78 (H-5),4.85 (H-7)
2 111.7 6.97 (1H,d,J=1.6 Hz) 6. 83 (H-6),4. 85 (H-7)

3 147.5 6.78 (H-5),3.76 (H-3-OCHj)
4 146.9 6.97 (H-2),4. 85 (H-7)

5 115.3 6.78 (1H,d,J=8.0 Hz) 6.97 (H-2)

6 120. 4 6.83 (1H,dd,J=1.6,8.0 Hz) 6.97 (H-2),4. 85 (H-7)

7 75.6 4.85 (1H,d,J=7.8 Hz2) 6.97 (H-2),6. 83 (H-6)

8 77.7 4.03 (1H,m) 4.85 (H-7)

9 60.1 3.54 (1H,m),3. 31 (1H,m)

1 133. 4 2.51 (H-7'),1.78 (H-8)

4 108.8 6.35 (1H,d,J=1.6 Ha2) 6. 43 (H-6')

3 143.8 ’ 6.35 (H-2")

4 131.0 6.43 (H-6'),6. 35 (H-2")

5 148.3 6. 43 (H-6'),3.76 (H-5'-OCHj3)
6 104.8 6.43 (1H,d,J=1.6 Hz) 6.35 (H-2")

7 31.5 2.51 (2H,m) 6. 43 (H-6'),6.35 (H-2'),1.78 (H-8")
8 30.8 1.78 (2H,m)

9 65.8 3.54 (1H,m),3. 31 (1H,m) 4.51 (H-Rha-1),1.78 (H-8')
3-OCH, 55.7 3.76 (3H,s)

5'-OCH, 55.5 3.76 (3H,s)

Rha-1 100. 0 4.51 (1H,d,J=8.5 Hz)

Rha-2 70.8 3.43 (2H,m) 3.61 (H-Rha-4)

Rha-3 68. 4 3.43 (2H,m) 4.51 (H-Rha-1)

Rha-4 70.6 3.61 (1H,s)

Rha-5 72.0 3.17 (1H,m) 3. 43 (H-Rha-3)

Rha-6 17.8 1.11 (3H,d,J=6.0 Hz)
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1 48 I WAFEHXARHMBCEZEAX
Fig. 1 Structure and HMBC correlations of compound I

EYT . REAEE,(«]F*—9.3°(1.0,
CH;OH), FeCl; & W 2 M #, UV 4 (nm);
281.2, 263. 2, 256. 4, 250. 4; IRV (em™) : 2 358,
1595, 1521, 1272, 1 045; ESI-MS (positive and
negative) 4 3] 4 i m/z 515.0[M + Nal*, m/z
490.9(M—H] , EH KAV HHEMN I TFHRE N
492,%54'H-NMRAIUC-NMR# E L& M2 FR
H CosHyOy0 it B K R R F1 E K 10, 'H-NMR A
BC-NMREHE S50 B2 ekt 1 R
WMAHEA, KEEY I ERNZBREY 4 BB,

EY 1. RS &, mp 174~ 175 C,
[a]23+35. 0°Cc 2. 0,CH,OH),FeCl, & i & Pk,
UV AM%H nm, 283. 4, 263. 2, 256. 6, 250. 2; IR XX
(cm™'): 3 484, 2 934, 1 558, 1 519, 1 259, 1 024;
ESI-MS (positive and negative) 4} 514 thm/z 399. 1
(M+Nal*,m/z 375. (M—H]", # L & Y1 9 1
St 4 F & k376,45 4 'H-NMRFI"C-NMR# & L
A YH A TR NCoHLO TFERHREAENR 9,
'H-NMR#1®C-NMR#% $ 48 5 SO E * B, g€
AR H))-FEBEMEER.

&YV, k&G EBE mp 195~196 C,
[aJ23+2. 42°Cc 0. 23,CH,OH) ,FeCl, & 3 £ M,
UV 2M%nm . 275. 6,263. 0,256. 4;IRVE (em ™) ;

PIIITITIIIA
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m

3421, 1608, 1517, 1498, 1 456, 1 427; ESI-MS
(positive and negative) 2 5|4 i m/z 459.0[M +
K1*,m/z 419.0lM—H]™, L & W H X 5 F
Fi R % 420,454 H-NMRAIC-NMRB E L & MK
4 FRANCHy O HEEAEAE RN 9. '"H-NMR
FISC-NMRiE$ 5 XA B ELEY
VR -BRARER, LA ERNZBRE
o ERE.

&YV . R EEE &K, mp 145~ 146 C,
[aJ®3*+24. 5°Cc 0. 23,CH,0H),FeCl; R 2 M,
UV M nm. 325. 8,318. 4,283. 4; IR V& (cm™);
3284,1 600,1 508,1 431,1 272; ESI-MS (positive
and negative) 4} B4 Hm/z 383. 1IM+Nalt,m/z
359.0(M—H] , ik EWHMEM T THEN
360,454 'H-NMR A "C-NMR# 2 /L & Y9 5 T K
HCoH,Oss HHBEHARBWMERN 9. 'H-NMR H
SC-NMRigEHE S XMEM B ekt V A
(H)-BHH LW IEE, LS WA E RN ZEEY
PoEEE,

6 EEAR

HE 2.3 WLAEHAAY I ~ VX UMR106 4
R ES ARBERREYESREHA—ER
ERREEEM, L&D 1 T FN % UMR106 414
HEEASL AW 1 RSB MEAEER, T
HEYNV.VERLBENALP EttLaW 1 (2
YRS, T X AR B B A R I —E W
MEER. B ERERATLIRAS S EEE AL
REREA—ERENRERARE .

B ARBAARMFALERA L5 FEM
RABARESHRTH AL Pt LFHTEINT
AT, RHEBGAFREARFHENHRL
R B BRAAG LELHALAAAE; RRAER
HNPHARREYFAEAFCRR  BEKBHHE T
SHBEERE, RERKEHATCESRE,

B ! nmoll
=
N B 10 nmol1
S B 0.1 umoll
N
§ 1 umol1
N
i B 10.umoln

B2 f&%W 1~ V3 UMR106 405 A H 5 1E F
Fig-2 Effects of compounds I — V on UMRI106 cell proliferation
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300
98¢ B 1 nmoll
- 200 s 2 B 10 nmolll
2 150 N 7 W 01 umoll
& Sl
< 100 :\ ‘; 1 umolL
50 N i
! ‘\\\ 2 B 10 umoln

i I i}

‘ BRUZEs BR B MEEI ML, RANKEFHH0.1 M1 pmol/L

HeRRHEEH#EL, S BALE. - P<0.05

" P<0.01

Results were expressed as z+s from triplicate determinations, concentration of control group are 0.1 and 1 pmol/L

Statistical significance was determined by Student’s test. * P<0. 05

* * P<<0. 01 vs control group

B3 AW I~ VIUMRI06 ARmitHBRMEENELN
Fig.3 Effects of compound I — V on UMR106 cell ALP activity
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