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# E.BM TREEEAR Sambucus williamsii Hance PH G R WFEEE S, X UMR106 25 5 & 40 Mo
WAaatbm®m, 7F NARERFHKE UMRI0 ¥ B v SEHAS4ENEE . HSR S BFRER
SRR W Z R E R R AR N E S EH AW, BN % UMR106 241 Mg 51
fiabEm. R MEEARAPIHBRT 7 TEBRELSY . FBLEEHEFERE (vanillin, I ). FEZA (ace-
tovanillone, I ), # ¥ B (coniferyl aldehyde, L), T % B¥ (syringaldehyde, IV ), & ¥ 2 % P B (4-hydroxybenzoic
acid, V). % B34k B B8 (4-hydroxycinnamic acid, V), J& JL 2% B8 (protocatechuic acid, V), 88 TH&% I . T~V
fMVEXS UMRI06 SRy B. it 7 MMBRECSYHAETRNESG KP4 EEE . LSSV OTRMEE
UMR106 A E R M a5 [ I T {2 mpit s &8 vV AT A EREERBEEE.
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Effect of phenolic acids isolated from Sambucus williamsii on proliferation and
differentiation of rat osteoblastic UMR106 cells
YANG Xu-juan', WONG Man-sau?, WANG Nai-li""*, CHAN Sun-chi®, YAO Xin-sheng'*

(1. College of Traditional Chinese Materia Medica, Shenyang Pharmaceutical University, Shenyang 110016, China;
2. Department of Applied Biology and Chemical Technology, Hong Kong Polytechnic University, Hong Kong
SAR, China; 3. Department of Life Science, Graduate School at Shenzhen, Tsinghua University,
Shenzhen 518035, Chinas 4. Shenzhen Research Center of Traditicnal Chinese Medicine
and Natural Products, Shenzhen 518055, China)

Abstract : Objective To study the antiostoporotic constituents in the stems of Sembucus williamsii
and the effects of isolated compounds on proliferation and differentiation of the rat osteoblastic UMR1086
cells. Methods Guided by the bioactivity on rat osteablastic UMR1086 cells, the constituents in the 60%
ethanol extract of the stems of S. williamsii were further separated with chromatographic methods. The
structure of isclated compounds was identified by spectral analysis; their effects on the proliferation and al-
kaline phosphatase (ALP) activities of UMR106 cells were observed. Results Seven phenolic acids and
their derivatives were obtained, including vanillin ( 1), acetovanillone ( I ), coniferyl alcohol (I ), sy-
ringaldehyde (N ), 4-hydroxybenzoic acid ( V), 4-hydroxycinnamic acid { VI ), protocatechuic acid (VI ).
The effects of compounds I, B — V, and VI on proliferation and ALP activities of UMRI106 cells were
determined. Conclusion These compounds are isoclated {rom S. williamsit {or the first time. Compound
N shows stimulating effects on both proliferation and ALP activities of UMR106 cells. Compounds I and
I could only stimulate UMR106 cell prolifertion while compounds V and VI could only induce ALP activi-
ties. i
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EBARELAFEETRBHHEE R Sambu-
cus williamsii Hance B)254, 544 T &b b 4
FAER . SHEH, E TR, ERESS
KRB, HTFRTr R sEEr. SHmn
(osteaparosis) & 4 R R o | 4 £ 3 o B i, LA
BER. BHLAMFHEBL. FREEN. B XAE
AR BRI EEE AT R AR, "
EWTEEANERRRE.AEKRREZEHL BT
HWEGRT EETHMBNSEAR L 2048
FHAMIHTEEBHTER HEE8H 2T
SRHF A R BRI G

HEALBEHTHYENETRRYE. LFR
HEHAMRARDREEA 0N LEERY 3T
HE BEERGR.BHLESITB¥ER. LY
FEERU R ERY BB AFBRENRE. R
A LR E LAKEE R4 UMRI06 5k
PRI ST B B RARE RN P2 A 60X
MR B R BT, B EE RS
BREAROUNIEBERYHLFESE AFEE T
TOBMELEY EEEFFEEET EMW
HER LRI T A1 UMR106 40 Bt 24 A0 2 1k 8
0
1 #EmaE

Fi+ Bruker AV —400 BRI BEN .+
Bruker espquire 2000 i, J 4508 .0 &
T W AR L REARS GeO G SR LA MARD,
Sephadex LH-20(Advanced Technology 1l 77 B§
Z5E]) W ODS (40~75 um,Fuji Silysia AR E]D.

KB E BE UMRIOS 44 il g B American
Type Culture Collation, i %5 CRL-1661. DMEM
(Dulbecco’s Modified Eagle’'s Medium » ¥ 3% ¥,
FBS(Fetal Bovine Serum, g4 Ifi 3§ ) #1 0. 5 % B d5-
5.3 mmal/L EDTA (10X ) B Gibcobr]l 244 7] . &
BEEREER (100 X)W H Invitrogen 2, 24 1L,
.96 FLAR FIAN M 25 35 ML (100 X 20 mm) ) B Fal-
con 437, MTT ) B Sigma 4 d] JA-THR KRR —
ik & A KM Fluka 2 5, MgCl, » 8H,O 5 B
Bioasia % FR (# B ) 4% 7], Triton X —100 # Tris W
H Amresco 28, F S A F W H Bio-Rad A F].

BEARHLHER KETERMER A LHIT
BEREEARS. wiliomsii Hance F) 24, § &
(YYXJSW-2003) 77 T IR 4 b 25 RR SR o o8
ol
1 RES5SH

BEAGOkSE Y HER, H 0% Z B
MEIRER 2 K, 8K 3 h WERE T WEA G
HoR3EEETRKP EREEH FRIEMET
B AR, 800 A% BB 7 25 P R R R AL 4, 3 4 B, 40 B
HARCRE-FHRIME. S5-F R, GERLE
Sephadex LH-20 # &% 4 & 5, H & ODS K15
SE.HAMHPLC ABEBIEY ! ~NV., B
B B R BURR Ao £k A 5 1 4 T, RO - H B
fit » FE £3 Sephadex LH-20 #4353 B #1 ODS # 6,
A HESE HPLC BRASHV ~,

3 OHMEEMRR

3.1 UMRTIOG 4 ffu 38 8 Sc % - A MU 207 5000/ 9L 80
WREEERT 96 LA, UL 5% FBS/DMEM 3% 3% 3% 55
F 24 h B EMFEFEAES 24 h RISMA
TEEELSYIEFR, 24 h FELIMAS mg/mL
MTT & # 10 pl. 553 4 h, L) DMSO ¥ #f 5 1 i
8, T 575 nm U E R E (A

3.2 UMRI106 40 M [ i 145 B B8 B (ALP) 35 B 5C
5. 4B EL3T 500 /FLA B R T 24 FLAR, L
5% FBS/DMEM X # 3 d. L& % Ll 1 %FBS/
DMEM R ZERFEIMEE AR PSR 24 h . 401
L PBS MBS A 200 ol ZEMEK ., RM 3 K. 40
ol MM RHE S ALP KR 37 CKR 30 min, F
405 nm {UE A B, 55 40 oL MR T 0 E
M E . ALP B L AA(min » pg protein) TR .
4 EHEEREETHRER

4.1 HHET

&4 1k R B A (B ESI-MS,
m/z 175.2[M + NaJ*, 153.2[M +H]*, 151. 3
™M — HI"; '"H-NMR (CD,OD, 400 MHz) 8. 9. 62
(1H,s,H-7),7. 32(1H,br,s ,H-2),7. 30(1H,0,H-
6).6.82(1H,d,J=8&. 5 Hz,H-5), 3. 80(3H,s, H-
10);¥C-NMR(CD,0D,100 MHO)¥ERE 1, 5
BREE B B A EEE,

&8 1 ik A KR E (P D ESI-MS,
m/z 189.2[M +Na1*,167.3[M + H]", 165.4
[M— H] ;'H-NMR (CD,0D, 400 MHz) &, 7. 46
(1H.,d./=8.2 Hz,H-6),7.42(1H,s,H-2),6.73
(1H,d,J=8.2 Hz,H-5),3. 79(3H,s,H-10), 2. 42
(3H,s,H-8). 5{&& | M. Mo FREHM
14,'"H-NMR>— I EHES, 0T - FE
iS5 (35 2.42,3H), MIEEMHEF L TFREMIZ
RESAKER L. AL s IEEHEE
ZH.
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fE& 4 0 . 3R 3% 8 Bk B 16 OF B, ESI-MS:
m/z 201.2[M+Nal*,179.2[M +H]*, 177. 2
[M— H] ; '"H-NMR (CD,OD, 400 MHz) 8: 9. 66
(1H,d,f=7. 8 Hz,H-9),7. 47(1H,d,J=15.7 Hz,
H-7),7.14(1H,br,s,H-2),7. 05 (1H,dd,J=8. 1,
1.4 Hz,H-6),6.74(1H,d,J=8.1 Hz,H-5},6. 53
(1H,dd,JJ=15.7,7.8 Hz,H-8),3. 79 (3H, s, H-
10);*C-NMR (CD,0D, 100 MH2) g AL.E 1. 54
&% 1M, Hx S FHREHM 26,7 H-NMR#
m—xERREFEs LW —1TEF54#%A
¥ MEEEStha#dE, dRERER58
. Bl AW SE N MHE.

SN . REEHF B (R ESI-MS:m/x
205.1[M~+NaJ*,183. 1 [M+H]",181. 1 [M —
H]™; '"H-NMR (CD,OD, 400 MHz)&: 9. 64 (1H, s,
H-7),7.12(2H,s,H-2 and H-6), 3.81(6H,s, 2-
OCH;); *C-NMR (CD,0D, 100 MHO $iE B % 1.
HNMREEBERBITMEFREES . FHIHEER
B BNREN., Hit L5 VEEHT FE.

e V.| &R K R E); “C-NMR
(CD,OD, 100 MH2O BB L% 1. S EBEY L
B EEANBRRFPE.

&% V.8 68K CH®),; "C-NMR
(CD,0D,100 MHO) ¥ B % 1. S5HLEH V LLE,
Hxt A FRERM 26, ' H-NMRIE il — X LB E
8. Alk. APV EERNREEMRE.

& . A€ % K (H B, “C-NMR
(CD,0D,100 MH2)##E W% 1. S5XmtiREN
B.EENEILRR,

w1 {Ead | T ~VIEPC-NMR(CD,0D.100 MHz)
Table 1 "C-NMR data of compounds 1 and
0 —VvI (CD,OD, 100 MHZ)

Befir I I N v v u
Cc-1  130.1 131.5 129.2 1231 127.3  123.5
c-2 110,88 111.7 1083 1330 131.1  117.4
C-3 i49.2 148.0 149. 7 116. 0 116.8 146. 0
C-4 158. 7 152. 0 143. 8 163. 2 161.1 151. 4
C5 L1159 116.2 149.7 1160 116.8  115.7
C-6 127.5 126. 2 108. 3 133.0 131-1 123. 8
C-7  152.4 1557 1e2.9  170.4  146.4  170.6
C-8 124.7 115.9

C-9 195.7 171.2

C-10 55. 9 586. 36. 9

4.2 FHErBRSERS5TE A0~V UM
e B2 B 40 I UMR106 BB I Bl 1 3 BO B A B8
HIRE 2.

=

£2 MW H~V VI UMRI06 SR
Fa e % I 12 PR
Table 2 Effects of compound 1, i — YV, and VI on
UMRI106 cell proliferation and ALP activities

ok " UMRI106 # UMR106 i3
WAEEE/ Y ALP 1/ ¥4

{4 73,5 pmol/L 91. 04 10. 8 119,54+ 6.9
7. 35 pmol/L 111. 04+ 6.4 80.1415. 4
0. 74 pmal /L 113.84+ 7.4* 6l.0L 9.6*
73.5 nmal/L 142. 64 B.4%* 73.3+ 4.0
7. 35 nmol/L 125.1% 4.9%* 72.34+13.7"°
it B 100.04+ 5.4 100.0+19. 8
IGF-1 (10 pg/L) 120.7% 4.5"°

e E 562 umol/L 106.5+ 2.8 121.04 9.5
5.62 pmal /L 117.04 7.0" 76.4419.8
0. 56 pmol/L 122.3% 5.8"* 82.5+14.5
56. 2 nmol/L. 117.24 2.6° 85.6L 8.0
5. 62 amol /L 120.94 2.7** 98.54+11. 7
a8 100. 6+ 6.3 100, 0+19. 8
IGF-1 (10 pg/L} 116.1%+ 5.1°*

&N 54. 9 pmol/L 128,84+ 2.2**% 1268.6+% 1.1**
5. 49 pmol/L 136.54 8.5 " 92.7+ 8.4
0. 55 pmol /L 135.74 4.3** 78.7+ 7.8%"
54. 9 nmol/L. 133.1%+ 6.1** 86. 44 7.9°
5. 49 nmol /1 126.64 3.9°* 86.2% 1.5
o B 100. 0+ 4.8 100. 0% 8.3
IGF- 1 €10 pg/L) 120.9+ 5.1**

4%V 72.5 pmol/L 8. 44 A1 125.34 6.8**
7. 25 pmol /L 98.6£12.5 103.1+ 7.0
0. 73 pmol /L 86.7+ 8.5 105.9+ 5.1
72. 5 nmol/L 87.54 7.5 B9.64:10.2
7. 25 nmol /L 83.6+13.6 96. 5+ 8.6
oyt 100. 0£10. 9 100.0% B.9
IGF- 1 (10 gg/L) 127.5114.0%

HEPH W 64,9 umol/L 100.94+ 3.3 126.7x 5.7%"
6. 49 pmol/L 97. 61 7.7 91.64+ 5.2
0. §5 pmol /L 110.3+14.8 4.1+ 3.8
64. 9 nmol /L 112.5413. 0 81,5+ 2.4*
6. 49 nmol /L 105.6+11. 8 92.94 3.0
Xt IR 100. 0% 6.1 100, 04 8.7
IGF-1 {10 pg/L) 130.9+10.6°*"

BRYU s BR BT REIMEARERBLEET- I
(IGE- 1,10 pe/LOHENAIMM A S EE H. W BRIFR R E
B GHMEHEE, » P<0.05  » » P<LO. 01

Results were expressed as mean + sd from triplicate determina-
tions; insulin-like growth factor- I (IGF-1, 10 pg/L) was used ax
positive control in cell proliferation experiment; degree of statistical
significance was determined hy Student’s ¢ test

* P<Z0.05 % » P<C0. 01 vs control group

UMR106 Mt —FARETARAR HER
H B AR ERIES . M 20 S 80 FRE
4, UMRI106 fHHfE R SRR M, B &) 2 M

AFHESRHBERTERRERANHES ) BER
HA K B F- 1 (insulin-like growth factor- 1 ,IGF-

IDREKRAWAERBEF RERBECTURE
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UMR106 21 g iy 398 7" , (4 i 7 A< 32 46 op A 4 B 1
3R, AR A e A i T Bk BR B (alkaline phos-
phatase ) i LB 4 7+ 4k B9 R &, T Hsu FH KM
UMR106 41 it o 8 % e 5 B ok, B RIAb & 90
UMR106 28 [fs 5 58 50 9 05 B B G B4y (R HHEAE L, T 6B
HRaHAA A RBAER.

A ® PSS VA FE R EE UMR106 4
Bl R Aok, b &8 | A T AF R 4R B A I R
A-E% VR VERT 4R 3 AR AR GR A BEBR BRIE . WAL
LAV TRERD, BB EENL, fE
Li SRR, FERMFULERRT DIME PTH
FERRHHEDFERREITHY . GATERY
BB RS3 fh A 4 T B R R 40 R B A B AR R
HiREER.

M AFTRREGERRANTRABEREHRT
¥ 8 & R & the Area of Eexcellence Scheme # B
(AOE/r-10/01), BRI hkEEH X FirFRE
BREBLTHEZH BT AESIMS o A %
BHAGZERNSEAALRERFIAZEMBE IR
F &AW 5 4 L B,
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Chemical constituents of Sparganium stoloniferum (1 )
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