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W E.BH WRZEBOETYE Alternanthera philoxeroides HH, HBV {EH R . Ak UK R GES
B, %l & HPLC 44k, 3Rl MS.NMR % 88 J7 ¥ #4745 19 % 2 s F§ ELISA %3 &1L & Wt 775 HBV E#A N
HR ASLEFEPHSBLERET 10 MEAY, 2510 57 8 R B (oleanolic acid, 1),3-0-8-D-M A & IR 5
1 5 8 3 (oleanolic acid 3-O-B-D-glucuronopyranoside, 1) . 578 5 B8-28-0-B-D- it i #j % ¥ H (oleanolic acid 28-
O-B-D-glucopyranoside, I ) /7% & # N a H Bt (chikusetsusaponin N a methyl ester, N ). 4, 5-dihydroblumenol
(V) N-trans-feruloyl 3-methyldopamine (VI ), N-trans-feruloyl tyramine (V1) .3B-3# 5 {-5-4%-7-8 (38-hydrox-
ystigmast-5-en-7-one, VL), =+ PO T 5 %t 35 B /R ZE B¥ (24-methylenecycloartanol , K ) . 3f # 4 B¥ (cycloeucalenol,
X), i HBV EH MR A AP 1~ 1,V ~UREHBWH HBYV B LG 1 f1V 7 50 pg/mL SR &
Bt % HBV-DNA 7 RES: 3 09 A B8 48 I8 HepG.-2. 2. 15 MK 4351k 85. 38% f1 87. 37% . it k&Y NV~
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To investigate the anti-HBV constituents from Alternanthera philoxeroides.
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Abstract: Objective
Methods

The constituents were isolated with silica gel and gel permeation chromatography, and purified

by HPLC. Their structures were elucidated by spectroscopy. The antivirus effects of the isolated com-

pounds were tested by ELISA method in vitro. Results

Ten compounds were isolated and elucidated as

followings : oleanolic acid ( I ), oleanolic acid 3-O-B-D-glucuronopyranoside ( I ), oleanolic acid 28-O-8-

D-glucopyranoside (1), chikusetsusaponin N a methyl ester (N ), 4, 5-dihydroblumenol (V ), N-trans-
feruloyl 3-methyldopamine (VI ), N-trans-feruloyl tyramine (VI ), 3B-hydroxystigmast-5-en-7-one (VI),

24-methylenecycloartanol (KX ), and cycloeucalenol ( X ). The values of inhibition percent of compounds

I —1@, V—W revealed a significant distinction compared to the control group. Compounds I and V
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showed significant inhibition against HepG2 cells transected with cloned hepatitis B virus DNA, their
inhibitive ratios were 85.38% and 87.37% at 50 pg/mL, respectively. Conclusion Compounds N — VI

are isolated from this plant for the first time and phenolic amides have been determined as the new struc-

ture type from the plants of Alternanthera Forsk. Compounds I and V from A. philoxeroides show the

more significant anti-HBV activities.

Key words: Alternanthera philoxeroides Griseb. ; oleanolic acid 3-O-B-D-glucuronopyranoside; 4, 5-

dihydroblumenol; anti-HBV

FLETEXZBHE. SO KELS K
A ETFTEREY S L X FE Alternanthera
philoxeroides (Mart. ) Griseb. B T2 F, H%E,
BRE, BA A B R F TR K B R T RT
BRE WMATHERE . .ZHRR RiTEDNMERE
HER, SLETERRYKIBEAERRK
U RS g A US4 A . B X HBY
(Hepatitis B virus){F R KR RARE . B ALE
MNELEFERIBEET 10 MLEW . 55 R 5F
B R BR (oleanolic acid, I ), 3-O-B-D- Bk g % %5 ¥ ¢
B F B E B #F (oleanolic acid 3-O-B-D-glu-
curonopyranoside, 1 ). 5 {5 BR-28-O-B-D- it i
%j ¥ # (oleanolic acid 28-O-B-D-glucopyranoside,
D). ff¥H 2 NV a B B (chikusetsusaponin N a
methyl ester, N ), 4, 5-dihydroblumenol (V ), N-
trans-feruloyl 3-methyldopamine ( V1 ), N-trans-
feruloyl tyramine (VI),33-83%t T §-5-4%-7-8 (3p-
hydroxystigmast-5-en-7-one, VI ), — -+ (4 ¥ § H 3F
P /R £ B (24-methylenecycloartanol, X ) \ 3Rk 45 B
(cycloeucalenol, X ), i HBV EHMEkEH 4G
Wi1~10,V~VIAFHBKH HBV B, LEY
I 1V 7 10 ug/mL 4255 & #t %t HBV-DNA Fif&
B R A 408 HepG,-2. 2. 15 MM B4 51 A
85.38% 1 87.37%.
1 UF XFEHE

#% #% 3t #% {¥: Bruker AVANCE 300 instru-
ment; #l FH K BAH B EN: B A4 %L A
(JASCO), PU—1580 &, RI—1530 f1 UV—1575
A% 4 & 54 Econosphere (250 mm X 20
mm, 7 pm), (Alltech), YMC-Pack SIL-06 (250
mmX 20 mm, 5 pm) (YMC), YMC-Pack ODS-A
(250 mm X 20mm, 5 pm) (YMC) ; Toyopearl HW—
40C (Tosoh); i 3% 1 : JEOL JMS—SX102A (EI,
FAB MS) ; ¥ FR B¢ F 53 4% . Alliance 2695,Quattro
Micro TM ESI (Waters) ; # 2 {5, 3% # # €6.3% F &
BB R E SR L) A, BT R b a4

% H Bio-Rad 550 B§#R1¥; £H REVCO CO, 53
. B4 ¥ A M W2 A W P 4 DMEM 3538
# K Gibeo A 7] 7= i sHBeAg RAF & b g H}
EEYTERRNEBRAR L. HBV-DNA R
B4 19 N\ T 9% 40 e HepG.-2. 2. 15 40 fd#k, B I K
EEMBRERREFHETREATRERE, 50
ETFETF 2004 F 11 ARETHAERNGTREKX
ML 2TERERFEMH¥ERTERIBL
B RS L¥ETFHE A philoxeroides (Mart. )
Griseb. , }54< (D20040803) il F R ER k¥ 24
B

2 RES5HE

TR OETEGE EH).0 ke, B,
BUZHEEFRR BEREBRAEE, MAKEE,
VR K AR R B A Bk (60~90 'C) \BERR Z B FI IE
TEEZEE, 45115 A M8k (60~90 CHEEY 77
g MBI 53 g IET BEREY 271.5 g, L
AMBEEY (77 ¢) BB Z BRI BB (53 )
43 51 25 BE B A #0188 B X (Toyopearl HW-40C) & &
48, %14 HPLC #ifbBEMLEH 1 ~ X,

3 gHERE

A4y 1 . BELEEH K. EI-MS,'H-NMR,
BC-NMRE EH 45 5 0 HGE " A -3 ML =
HFHRR.

HEW T . HEXEEH K. ESI-MS m/z:631
[(M—HI, # i 4 F R K& CyuHsOs. 'H-NMR
(CD,0D)é: 0. 81,085,0. 91,0. 94,0. 95,1. 06,1. 16
(21H,s,7XCH;),5. 24(1H,br s,H-12),4. 35(1H,
d,J=7.7 Hz,Glec UA H-1),3.18(1H,dd,J=4. 6,
11.5 Hz,H-3), “C-NMR (CD,0D)é;39.9(C-1),
29.0(C-2), 91.0(C-3), 40. 3 (C-4), 57.1(C-5),
19.44 (C-6), 34.0(C-7), 40.7(C-8), 48.7 (C-9),
38.0(C-10),24. 7(C-11),123. 8(C-12), 145. 3(C-
13),42.9(C-14), 28.6 (C-15), 24. 2(C-16),47. 4
(C-17), 43.0(C-18), 47.8 (C-19), 31.7 (C-20),
35.0(C-21), 34.1 (C-22), 26.5 (C-23), 17.1 (C-
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24),16.1(C-25),17.9(C-26),27. 0(C-27),182.1
(C-28), 33.7(C-29), 24.1(C-30); GIcUA ; 106. 9
(C-1),75.6(C-2),78. 0(C-3),73. 8(C-4),76. 8(C-
5),176.5(C-6) . A LB IEHE 5 ok A —
B, MK E RN 3-0-3-D-ny e A R TR R T .

&Y 1. 86X%%EEMHK, ESI-MS,
"H-NMR.,“C-NMR ¥ ¥ $ 8% 5 U U e A —
BB R F R R-28-0O-B-D- ML i A A1 .

HEY N . A4 IRE R (MeOH) . ESI-MS,
'H-NMR, “C-NMR 3% 5085 5 R i 0 i A —
. HEENTTSH Va HER,

EMV . BRELERH K. E-MS m/z (%)
224 [M]*, # i 4 F R H C;H,0;. 'TH-NMR
(CD;0OD)&: 2. 48(1H,d,J=16.9 Hz,H-2a), 2. 16
(1H,d,J=16.9 Hz,H-2b),5. 88 (1H,br s,H-4),
5.52(1H,d,J=15.6 Hz,H-7),6.06 (1H,dd,J=
5.0, 15.7 Hz,H-8),4. 32(1H, m,H-9), 1. 24 (3H,
d,J=86.5 Hz,Me-10),1.02 (3H,s,Me-11), 1. 04
(3H,s,Me-12),1.91(3H,br s,Me-13), “C-NMR
(CD;OD) 8 42.5(C-1), 50. 9 (C-2), 201. 3(C-3),
127.2(C-4),167.5(C-5),80. 2(C-6),137. 1(C-7),
130.1(C-8),68. 7(C-9),24. 6(C-10),23. 6(C-11),
23.9(C-12),19. 6(C-13). VA EFEF IS HSQC,
HMBC RiF 3 5 xR B e, B4 -3, %%
E R 4,5-dihydroblumenol,

EH V. HEEXER KK 'HNMR,
BC-NMR ¥ # ¥4 £ HSQC.HMBC,NOESY % if
H 5 XM E— B L E N N-trans-feruloyl
3-methyldopamine,

5P Vi: 36 X% EE KB K, ESI-MS,
'H-NMR., “C-NMR 3 ¥ ¥ #& 55 SC ok #ft 10— 3,
% € X N-trans-feruloyl tyramine,

A& Y. 86 KEEKB K FAB-MS,
'H-NMR. *C-NMR ¥ i# ¥ # 55 sk R &0 — %,
W ER P-REGH-5-1F-7-8,

AW XK. 56 EXEE®K. FAB-MS,
'H-NMR., “C-NMR ;% 3 3% 5 SC ok i B0 — B,
W% R PO R R RERE .

&Y X: 88 K%EFEHK., FABMS,
'H-NMR, “C-NMR ¥ 3% ¥ 4 5 C B i 0 — 3,
[ & Skl Y ]

4 (kSN HBV FiEXE

HepG,-2. 2. 15 4IfIFFR FT& 10% 4 MF K

HL (100 U/mL & B EF 100 pg/mL B EIW

DMEM WS, F 37 C.5% CO, &4 Tk,
BMBERBOEAR, AE 10K 4MEH
DMEM 3R MR B 5X 107/mL B 40 i B W, B
FF 96 FLEEFEAR P, B 100 pL, WEEEEF 24 h 7
FEEER, MARREBREGY, #%H DMSO %
f# (DMSO ¥ E<5% , 55 1 iF S5 209 B X 40 B AE K
T B WD B R 1 mg/mL 98K, % i DMEM 3%
FBWERXREB R 200 pL, BMEKEFTT 6 fL. 3K
HimASEFE DMEM H#ER . RBUEFR LF
W 5 pL, % HBeAg 3l M & i B e HLIRH)
W BE (AN, T35 40 386 2 1 il R [ R 0 o R =
Q- mZ5 g A B/ 3 RAHK A HD X 1005 ],
KA RBREH ERIBE L.
£1 HAWI ~ X3 HepG,-2.2. 15 MR E KM H X
Table 1 Inhibitory rate of compounds I — X
on HepG,-2. 2. 15 cell growth

MHE/ % (=6)

ey
10 pg 2pg 0.2 pg
i 57.79* * 1.15 —6.62
I 85.38%** 19. 48 4.10
i | 54.29** 17.32 3.65
N 24.36" 23.01 2.72
v 87.37*** 8.17 —5.21
v 59.54** 17. 39 —7.18
' | 53.63** 18. 65 —9.94
v 35.82* 31.47 —1.22
X —14. 80 —1.94 —2.60
X 31.15* ©18.83 —10.41

SXt A . * P<0.05 **P<0.01 ***P<0.001

*P<0.05 **P<0.01

HRBR. AP L. VEFBRMI HBV 4E
A5 25 P14 m % 4k F DMEM 5% ¥ 4 X IR
HLE, WALEY 10 pg/mL K25 ¥k 3 B R
BEERP<0.00D, A4¥ 1.0 .V VI BR
B HBVEA, S A LB AEF B EH
EREP<0.0D. BV . VI XHBHFE—-EWH
HBV fEA.
5 iFig

HBV-DNA T K& % % 09 A\ FF % 40 i HepG.-
2215 A BB R . MEHBY £/, #™=4
HBsAg.HbeAg BikL, 2 H ik 55t HBV 254 €
FVEH B AT 1 40 AR AT

SOETFENRENKEEAREKRERBT
BOR BED, KBRS A TR R R
KA, HEFUREBERYREMFSHSH, HIRE
YER S F AR B BB FT R Bk . A SE IR 9 G M i
Vb EPABEMETRLEYRARR

* ** P<C0. 001 s control group
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MEEN,RHE"
(1. PEHGR A% TRGYLLHFE,ITH B 210009; 2. MMNEAGVEBAERAT, HIL M 310011

¥ E:HN #—FTHEZHAGLLABANLERS. FE ZHAESLANZERRY, ZRAFER. R
BREAHE BEEEGESHFESE ARLEHERBAIBLER 18 MEY , RABEM T (UV,IR,ESI-MS,
'H-NMR.®C-NMR)& F5Efie HEW. &R X 18 MLAaWH 5k 12 M EEHE : 20,5¢,78, 94,108, 130-75 Z Bk
EHE-4QOI-EE B ELED . EE-4020),11-2#-2¢,5¢,108- = Z BE E &-148, - B T X (1),
108-$84-2a, 50, 143- S Z B EHE-4(20), 1 1-BE R (W) 1-XBEBFEN (V). BREN (V) BEEV (V).
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(VD2 AR EAEY  NBERRVD - AEBXID, HPAEAH 1.V M. X, XL, XV LAY KB
KRS, &% ZHIEBOARMNALFERIAZEAEEHARAE-ENER BERAELAMERE T
LER,
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