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B E:. BRY TSS9 B%E SR SE Aster ageratoides WA FUAMAIEMEM By, TR ISR HI1L S BT
AMAEZAE S UL DL R IE M. A3k SRR FE. i sephadex LH-20 FEAREVL. H il 4 A2 ) 4 VRUAHTE X
KRB ER 2B AL T B PUAMATE Ak 2 20 B, HLAE IR THANMR B¢ PC-NMR #7558 K 2040 i if
5043 BIAR B AL 27 B A BEAT BOAMACTE P R FLAE P s i s SRR 2 08 (LPS) /I BR A% E R L RAW264.7 4H L%
WEVHATHRIEER . &R 82 14 MG, A REENFERE (D, MEER (2. IWER (3. 3,573
P-4 A EER (4). L ZSE-7-0-0-L-ME IR RZEEE (5). Ml 5-3-0-B-D-M I A FEE (60 1L Z5M}-3-0-a-L-FR 2=
B (. MR 2K -3-0-0-L-RZ=HETE (8). LA EK-3-0-B-D-HEFEL (9O, L ZFEM-3-0-B-D- & MH (10D, 1L ZEH-7-0-B-D-
WA D, 1 Z8-3-0-B-D-H & HE-7-0-B-D-F E L (12). 11 ER-3-0-0-L- RZEW-(1-6)--D-H & FEE (13). T
(14). PurMESTIREE RRM, 14 MEEMIEAE —T WPMEETE, I EIRGFRIMACR .. PUIMEEE ST A g Rk,
a1 EH TAME RS Clg. C5. CO A5, a2 fER THME RS Clg. C2. C5. C9. PLRIGHFHH FLRHILEN
RERH A0 — LA (NOD. FIRIIRAEIRN F-a (TNF-0). H4IfEN%-6 (IL-6) IR, HAEHBIMGEIE S-S E 51
(iNOS) FIMEALEE-2 (COX-2) MKk, &t HEBE 14 MLEw, HFELEM 1. 4. 6. 9. 12, 13 NiZHEWHE K
RWo X 14 MeEWEA — e RERIPUMEREYE, HALGY 2 BA W B HHRIEE.

EHEIA: SRR PUAMATETE; PURTENE: MRCCHR: IR, 3,5,7,3- WU dk-4- AR, M 3K-3-0-B-D- Ik i
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Abstract: Objective To isolate and identify chemical ingredients with anti-complement activity from Aster ageratoides and
investigate the key targets and anti-inflammatory activities of obtained compounds with good anti-complement activity. Methods
Using silica gel column, sephadex LH-20 column, Medium Pressure Liquid Chromatography system, and Semi-preparative HPLC,

chemical ingredients that displayed anti-complement activity were isolated. Their chemical structures were identified by 'H-NMR and
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BC-NMR and their anti-complement activities and targets were investigated by erythrocyte hemolysis in vitro. In addition, using
LPS-stimulated RAW264.7 cells, we investigated the anti-inflammatory activity of compound 2. Results A total of 14 compounds
were obtained from A. ageratoides and identified as oleanolic acid (1), quercetin (2), kaempferol (3), 3,5,7,3'-tetrahydroxy-
4'-methoxyflavone (4), kaempferol-7-O-a-L-rhamnopyranoside (5), quercetin-3-O-B-D-glucopyranoside (6), kaempferol-3-O-a-L-
kaempferol-3-O-B-D-
glucopyranoside (10), kaempferol-7-O-B-D-glucopyranoside (11), kaempferol-3-O-f-D-glucopyranoside-7-O--D-glucopyranoside

rhamnoside  (7), quercetin-3-O-a-L-thamnoside (8), kaempferide-3-O-B-D-glucopyranoside (9),
(12), kaempferide-3-O-a-L-rhamnoside-(1—6)-B-D-glucopyranoside (13), and rutin (14). They all exhibited anti-complement
activity to some certain degree and good structure-activity relationship. The targets of compounds 1 and 2 were Clq, C5, and C9 and
Clq, C2, C5, and C9, respectively. The anti-inflammatory experiments indicated that compound 2 exhibited a significant biological
activity, which significantly suppressed the release of NO, TNF-a, and IL-6 and expressions of iNOS and COX-2. Conclusion A
total of 14 compounds were obtained and they all displayed anticomplement activity, of which compounds 1, 4, 6, 9, 12, and 13 are
firstly discovered in 4. ageratoides. Compound 2 exhibited a significant anti-inflammatory activity.

Key words: Aster ageratoides Turcz.; anticomplement activity; anti-inflammatory activity; structure-activity relationship; oleanolic

acid; 3,5,7,3'-tetrahydroxy-4'-methoxyflavone; quercetin-3-O-p-D-glucopyranoside

—WKEE%H Aster ageratoides Turcz. N4 FHEE
JBZ AR EARIEY), W, ¥, MR, HATER
g, FUSRIEM, fegibggEmt, HEEpT
TBIT PR G MR e L MR R £
SR BT, KRS R IR A R
T R SRS EAE. WS, SHE. R,
=WKEZERR TR PR . REER, ERIMHE
AR MBE . PrEl. PiEmESERY. =
=, ARDEW A KB =R s I PUeMATE T,
I, ASHIFT 3 A L BUAMATE A B B R R

AMAE— P R ARADIRE R, FEAAAET
NSFYR Mg 24, & —EEE P il
O RIMAMA R G b B B LB SR AMER 40
L, HhFEEAS N Clg. C2~C9%, IME RS
FEZ BN, AME S o 2% M — 5 I
W, AR IE A RS, LA AR R,
IMERFBOEER FE BT L MBS (classical
pathway). BHIEIEIE (alternative pathway). 4t
B FRWIE IR (lectin pathway) HEATE O, Mk R %
1) T ST A 1 PR NIRRT LA N A S 4 e LA Y
5 T T 1 R A R 4N SR, AME RS
o B 2 B RN AR ) R EREL, G — RS
MR EI, WU TERTT 8. RA AR
JE . BVEIPIR FE AR ES, gk, FMA RS
WS KRR E VIR, C3 A1 CS Al LAMEMH I
R P AR T P A 4 e ) 4 L, sl 200 o st Rk
B E . A=W & AT FIIR R S i, C2 M
C4 eI @AM, SRR MERM, 5/ —F
B FAE SR, AT FALE R I VAT AU AL -, R

W=k EE wa B R £ s A B I B e AMA TS 1,
RANEME R 38, 7 81 5 e HPUaMATEE &t
RAGVERL Y o ARSI N = Bk KR SEBE R L B8 70 55
B 14 MEEW, 3 A% AFIBRER (oleanolic
acid, 1) #ft 7 2 (quercetin, 2)+ 111 2%/} (kaempferol,
3). 3,5,73- DY ¥5 5t 4~ B A L BB (3,5,7,3-
tetrahydroxy-4'-methoxyflavone, 4) 111 Z2¥}-7-O-a-L-
ntk i fR 22 B (kaempferol-7-O-a-L-rhamnopyrano-
side, 5D+ #it f 2-3-0-B-D-Mt M5 %) B 1 (quercetin-
3-0-B-D-glucopyranoside, 6)+ 11Z5M%)-3-0-0-L- 4>
FEH (kaempferol-3-O-a-L-rhamnoside, 7)- #f %-3-
O-o-L-RZHEH (quercetin-3-O-a-L-thamnoside, 8)+
Ll 2% & -3-O-B-D- i %) ¥ F  ( kaempferide-3-O-B-D-
glucopyranoside, 9). LI % 8y -3-O-B-D- % %j §E
(kaempferol-3-O-B-D-glucopyranoside, 10). 111Z25/;-
7-0-B-D-7 % ##f (kaempferol-7-O-B-D-glucopyra-
noside, 11D+ 111 251)-3-0-B-D-F5 % K -7-O-B-D-H %
FEEF (kaempferol-3-O-B-D-glucopyranoside-7-O-B-D-
glucopyranoside, 12). 1112 & -3-0-0-L- i 2= ¥ -
(1—6)-p-D- 7 % ¥ H  [kaemnpferide-3-O-a-L-
rhamnoside-(1—6)-B-D-glucopyranoside, 13]. 7]
(rutin, 14). HHLEW 1. 4. 6. 9. 12, 13 HiZ%
T HE ORI H HIX 14 MU S EA —Edt
wMARTENE, H a1 A2 iR, T T
PUAMARIVE FHSE SBEFT, WS Y) 2 3347 T IR
PERETT, @RKBANEDY 2 BAHEH R ENE.
1 UESuH
1.1 %8

4 i) £ I v v OB % 4 (LC-20AB,
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SPD-20A, HARHATF); Ci o frtaifi: (250
mmX4.6 mm, 5um, [E kromasil A5 ); Bruker
AVANCE 111600 RUZ i I EARAL (FEEATE AT,
Hh AT €3 (320R A ODS, it Buchi 4 #); Biotek
Synergy H1 BARAX (G ETHEA R MR E-+E5)
Z TRV (Bt Mettler Toledo A 5] ); 5810 ik
RIRES AL 5417C /ANARURIE = B 0L (BEE Y
RENFE]D); CO, H57:86 (£[EH Thermo AF]); 96
LB (3£ Thermo Fisher A ] ).,
1.2 #F#

Alsever W PRAFE 1 C i BEEA MR AR A
F); PUAHEA 400 (sheep red blood cell, SRBC)
udk GEILEE, BED; 250 raral & aigat,
H 2R AR AR AR mARRH (B E
Merck A #F]); g% M (lipopolysaccharide, LPS).
Greiss ijfll (£ Sigma AF]); a4-1M7E (FBS)
KRR (DMEM), £[E Gibco AF]; Piik
FE AR SR (INOS). A L2
(COX-2). GAPDH (ZEH CST A#]); MEAFEH
T-a (TNF-a) K EAEA3R-6 (IL-6) ELISA ]
& O EE IR AR D /N ROE R 4
RAW264.7 4ifitl (3EE ATCC). 1Lk 5 th T i o
PR B X R A2 IR, I3 N R 2 RN %
€ N ZWKESE Aster ageratoides Turcz. 4%,
2 HE
21 EBESE

PRI Gk 20 B 1 =Fk556 5 kg, IIA
CWE (95%) 50 LIRHf 1 h, In#kEli 2 h, BEid.

A Fr. 1 CGEAG-HEE 95 1 5) & IRRER
F£(200~300 HO & E AL, £225d Sephadex LH-20
CE-HEE 101D LR 6 & s A0 (-
K 56 1 44~72 1 28) BATALMAREMLEY) 1 (14.4
mg). 2 (202 mg). 3 (22.1 mg); FFFERITIEM
Fr. 2C8U05-HEE 90 © 100, 7 B3 2154 4(16.2
mg). 5 (11.2 mg). 6 (9.6 mg). 7 (10.3 mg). 8
(123 mg); fE Fr.3 CE5-HEE 80 1 20) HirBifq
Ftb &4 9 (11.2 mg). 10 (13.6 mg). 11 (10.5 mg)-
12 (11.6 mg); 7£ Fr. 4 CE{5-FEE 70 © 300 F140 5
BEMEY 13 (22.6 mg). 14 (15.6 mg).
2.2 HrAMARTEIENR

IR L ECHI P2 . P2 IRAL. AMA
Y DL A M 2R o W FR A () R R S TR 37
C/K# 30 min J&, K (4 C) &L (2000 r/min)
10 min 5, 20 BRI EIE 0.2 mL T 96 FLIR,
FHEEARALAE 405 nm FMEWROGE (4 {E. E@idF
R M2 ANE AR A, TR A RIRER
240 5E 4H 1) #5514 i 22, R FH Graphpad Prism 6.0
B, THECEEANHNA MR (CHso) o

VB MLZ = (A4 wsme— A wzum)/ A ain

)2 =1— ¥ MR
2.3 FAMAEFEE SR

791 eI VeI TUN ) A S R = VTCE R = D i

F 1 FMRZ IR LZR N SR F RN B 5 B9 FL
Table 1 Volume of components added in classical hemolysis

test of complement

WEIME 2% SRBC/

TR 1 K. IR T 5 BRI . AR BBSL AL L
PR RO D8, o n A EE . B e 1E 2l 0.2 0.2 0.1 0.1
TEEHAT AR, IR FEIW)N 200.3, 120.9, 41.2 HARE 04 - 0.2 - -
g HIREHR L MEH AL 2t R RERCRE (% (60~100 A 02 02— ool
HD, G TR RS, AR P~y Sl — & & & Ol
F2 HMRIEFSE S TE TN R BIIRTER
Table 2 Volume of components added in identification of complement targets
5 BBSmL —AAkmL  AMEmL  BERmL i Z/mL BRI 2% SRBC/

C-depleted Sera/mL mL

iy ol — — 0.1 0.1 0.1 0.2 0.1
F i 0.2 — 0.1 0.1 0.1 — 0.1
ot IR 0.5 — — 0.1 — — —
TR MiE 0.2 — — — 0.1 0.2 0.1
M 0.3 — 0.1 — 0.1 — 0.1
AV I — 0.4 — — 0.1 — 0.1
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A, BB AMAA LR e AR . K
BUFHI A FEMTBCE 37 C/K¥ 30 min J5, KR (4
"C) B0 (2 000 r/min) 10 min J5, ZEEEFRIX 405 nm
NI E L IERE o FBRAR NN I RO A e SR
MR . B i 2k L 375 ZELRTZE A N P i 25 375 b
TR A B NG G CRIEE ORI 3% 1M
RARA, AR SR DU ZE A A oL, ) K
XPAMA Clq. C2. C3. C4. C5 ¢ C9 A LHEHifkE
FH o I PR 00 ZEL 5K N7 ) 2 L 35 2EL v oL g Ty TR R
oI AER AN E B Tz ok 4 s BV LR T AN RE
WA, MG B AR 1 P T R 4L
2.4 Greiss TN EYXT NO RRAAI ST

¥ RAW264.7 MM K: FR7E 5 H 10% FBS
DMEM H, JRAESH 5% CO,iRE N 37 CHiFE4H
hE T 7. 4 RAW264.7 4HfE 2X 10* NEEFITE
96 FLIR 1, SRJE W HIGFRAE CO IR, A
[ E (804 40, 20 umol/L) MILE) 2 TALFE4H
M 1hJjE, MO LPS (1 pg/mL) FLH59% 16 h, B L
B (80 uL) 5 Griess il (80 pL) B E, £ CO,
R FRFAEOEIEE 15 min, HEFRCFERE KA 540 nm
FSr IR S FEAE
2.5 ELISA 753540 TNF-a #0 IL-6 BIFERL

¥ RAW264.7 21l 2 X 10° AN R LE 24 FLIUH,
SR JE B HL R FRAE COL BE TR, A FIMR B (80
40, 20 pmol/L) L&Y 2 T4 1 h J5, I
A LPS (1 pg/mL) #5555 16 h, G, #%HE
ELISA &7 & Ut B 45, A1k & 9 0 95 R 7
TNE-a % IL-6 FIRETRUIE M«
2.6 Western blotting ;5423 iNOS 1 COX-2 RYFRiA

¥ RAW264.7 40 6 X 10° MR LE 24 FLE
IRIE NG IR FRAE CO, B F-ME R, AN AR (80,
40, 20 umol/L) KA 2 TALFEAHAE 1 h J5, N
A LPS (1 pg/mL) 3:8%3% 16 h, B RIPA ZEARH,
WK E, F Western blotting %461l iNOS Al
COX-2 KRk,
3 4R
3.1 ZHETE

& 1. AR, 'H.NMR (400 MHz,
CDCl;) 8: 5.08 (1H, brs, H-12), 3.02 (1H, m, H-3),
2.64 (1H, m, H-18), 0.96, 0.79, 0.75, 0.73, 0.72, 0.61,
0.59 (% 3H, s, CHs); "C-NMR (100 MHz, CDCl;) ¢:
180.0 (C-28), 143.6 (C-13), 122.0 (C-12), 78.4 (C-3),
55.0 (C-5), 47.4 (C-9), 46.1 (C-17), 45.7 (C-19), 41.3

(C-18), 41.0 (C-14), 39.0 (C-8), 38.4 (C-4), 382
(C-1), 36.7 (C-10), 33.5 (C-21), 32.6 (C-29), 32.4
(C-7), 32.3 (C-22), 30.3 (C-20), 27.6 (C-23), 27.4
(C-15), 26.4 (C-2), 25.5 (C-27), 23.1 (C-16), 23.0
(C-30), 22.7 (C-11), 18.0 (C-6), 16.4 (C-26), 15.2
(C-25), 14.9 (C-24). VL E¥dE 5 3ciikfis —s%.
HUE LA 1 NFERR .

a2 HEERAK (FE, 'H-NMR (400
MHz, DMSO-ds) : 7.68 (1H, d, J = 2.5 Hz, H-2'),
7.55 (1H, dd, J = 8.5, 2.6 Hz, H-6'), 6.89 (1H, d, J =
8.5 Hz, H-5"), 6.41 (1H, d, J = 8.0 Hz, H-5"), 6.19 (1H,
d, J=2.5Hz, H-6); "*C-NMR (400 MHz, DMSO-d),
BC-NMR (100 MHz, DMSO-dq) J: 175.8 (C-4), 163.8
(C-7), 160.7 (C-9), 156.1 (C-5), 147.7 (C-4"), 146.8
(C-2), 145.0 (C-3'), 135.7 (C-3), 121.9 (C-1'), 119.9
(C-6'), 115.6 (C-5"), 115.0 (C-2"), 103.0 (C-10), 98.1
(C-8),93.3 (C-6). LA 5 scikdiE FaA—5,
MU EE) 2 MR R .

WY 3: FEERIRE: T (FEE), 'H-NMR (400
MHz, DMSO-dg) 6: 12.49 (1H, s, 5-OH), 10.78 (1H, s,
7-OH), 10.10 (1H, s, 3-OH), 9.39 (1H, s, 4'-OH), 8.05
(2H, d, J = 8.8 Hz, H-2', 6'), 6.93 (2H, d, J = 8.8 Hz,
H-3, 5'), 6.44 (1H, d, J = 2.0 Hz, H-8), 6.19 (1H, d,
J=2.0 Hz, H-6). “C-NMR (100 MHz, DMSO-d;)
175.9 (C-4), 163.9 (C-7), 160.7 (C-9), 159.2 (C-4),
156.2 (C-5), 146.2 (C-2), 135.6 (C-3), 129.5 (C-2),
121.6 (C-1"), 115.4 (C-3"), 115.4 (C-5"), 103.1 (C-10),
98.2 (C-6), 93.5 (C-8). LA L% 5 k4R A —
FHM, A 3 il 2

WEY 4: HEMAK, 'HNMR (400 MHz,
DMSO-d) d: 12.45 (1H, s, 5-OH), 7.81 (1H, d, J =
2.0 Hz, H-2'), 7.75 (1H, dd, J = 8.0, 2.0 Hz, H-6),
7.12 (1H, d, J = 8.6 Hz, H-5'), 6.50 (1H, d, /= 1.8 Hz,
H-8), 6.25 (1H, d, J = 1.8 Hz, H-6), 3.92 (3H, s,
4-OCHs;); “C-NMR (100 MHz, DMSO-dq) 6: 175.2
(C-4), 164.2 (C-7), 156.2 (C-7), 160.7 (C-5), 149.2
(C-4"), 145.9 (C-2), 146.2 (C-3"), 136.2 (C-3), 123.5
(C-10), 119.5 (C-6"), 114.4 (C-5"), 111.3 (C-2'), 102.8
(C-1'), 98.0 (C-6), 93.1 (C-8), 55.6 (4'-OCH3). PA I %
o 53R E A -, WA 4 N
3,5,7,3"- DU -4'- A8 L B i

W& 5: # kT (), "H-NMR (400 MHz,
DMSO-dg) 6: 8.13 (2H, d, J = 8.7 Hz, H-2', 6'), 6.92
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(2H, d, J = 8.7 Hz, H-3', 5'), 6.76 (1H, s, H-8), 6.44
(1H, s, H-8), Rha: 5.56 (1H, d, J = 7.6 Hz, H-1"),
3.42~4.02 (4H, m, H-2"~5"), 1.26 (3H, d, J = 7.6
Hz, H-6"). *C-NMR (100 MHz, DMSO-dq) 6: 177.5
(C-4), 163.3 (C-5), 162.3, (C-7), 160.8 (C-4"), 157.8
(C-9), 148.8 (C-2), 137.6 (C-3), 130.9 (C-2), 130, 9
(C-6'), 123.9 (C-1"), 116.4 (C-3'), 116.4 (C-5"), 106, 2
(C-10), 99.8 (C-6), 95.3 (C-8). LA_LH¥5 5 ki iE
HA—F), WA 5 NLZEE-7-0-a-L-1t
R R 2R

& 6: #HAOFAK, 'HNMR (400 MHz,
DMSO-dy) 6: 12.62 (1H, s, 5-OH), 7.57 (1H, dd, J =
8.2, 2.4 Hz, H-6'), 7.54 (1H, d, J = 2.4 Hz, H-2'), 6.85
(1H, d, J = 8.4 Hz, H-5), 6.32 (1H, d, J = 1.6 Hz,
H-8), 6.12 (1H, d, J = 1.6 Hz, H-6), Glc: 5.43 (1H, d,
J = 7.6 Hz, H-1"), 3.08~3.09 (6H, m, H-2"~6");
BC-NMR (100 MHz, DMSO-dq) J: 177.4 (C-4), 166.1
(C-7), 161.4 (C-5), 156.7 (C-9), 156.3 (C-2), 149.1
(C-4"), 145.1 (C-3"), 133.4 (C-3), 121.8 (C-1"), 121.2
(C-6"), 116.0 (C-5"), 115.2 (C-2"), 103.8 (C-10), 99.4
(C-6), 94.0 (C-8), Glc: 101.3 (C-1"), 77.6 (C-3"), 76.9
(C-5"), 74.6 (C-2"), 70.0 (C-4"), 61.1 (C-6"). LA %k
o 5 kR E A MY, W A 6 ik
3-3-0-B-D- ML 3 2 H T

& 1. WA, 'H-NMR (400 MHz,
DMSO-dg) 6: 12.62 (1H, s, 5-OH), 7.57 (1H, dd, J =
8.2, 2.4 Hz, H-6'), 7.54 (1H, d, J = 2.4 Hz, H-2'), 6.85
(1H, d, J = 8.4 Hz, H-5), 6.32 (1H, d, J = 1.6 Hz,
H-8), 6.12 (1H, d, J = 1.6 Hz, H-6), Rha: 5.43 (1H, d,
J = 7.6 Hz, H-1"), 3.08~3.09 (6H, m, H-2"~5"),
0.78 (3H, d, J = 6.4 Hz, H-6), 1.12 (3H, d, J = 6.4 Hz,
H-6"); "C-NMR (100 MHz, DMSO-d¢) d: 177.7
(C-4), 164.0 (C-7), 161.2 (C-5), 157.0 (C-9), 156.4
(C-2), 148.3 (C-4), 145.1 (C-3"), 134.4 (C-3), 121.0
(C-1"), 121.0 (C-6'), 115.8 (C-5"), 115.4 (C-2'), 104.2
(C-10), 101.9 (C-1"), 98.6 (C-6), 93.5 (C-8), 71.5
(C-4"), 70.6 (C-3"), 70.4 (C-2"), 70.1 (C-5"), 17.3
(C-6")o VL -3d 5k A —5", W%
WA 7 L ZEE-3-0-a-L-REFEF

& 8: #MAK, 'H.NMR (400 MHz,
DMSO-dg) d: 12.62 (1H, s, 5-OH), 7.57 (1H, dd, J =
8.2, 2.4 Hz, H-6'), 7.54 (1H, d, J = 2.4 Hz, H-2'), 6.85
(1H, d, J = 8.4 Hz, H-5), 6.32 (1H, d, J = 1.6 Hz,

H-8), 6.12 (1H, d, J = 1.6 Hz, H-6), Glc: 5.43 (1H, d,
J = 7.6 Hz, H-1"), 3.08~3.09 (6H, m, H-2"~6").
BC-NMR (100 MHz, DMSO-dq) d: 177.4 (C-4), 166.1
(C-7), 161.4 (C-5), 156.7 (C-9), 156.3 (C-2), 149.1
(C-4"), 145.1 (C-3"), 133.4 (C-3), 121.8 (C-1"), 121.2
(C-6"), 116.0 (C-5"), 115.2 (C-2'), 103.8 (C-10), 99.4
(C-6), 94.0 (C-8), Rha: 101.9 (C-1"), 71.5 (C-4"), 70.6
(C-3"), 70.4 (C-2"), 70.1 (C-5"), 17.3 (C-6"). LA %%
16 5 SCHRRE R A — 50, s LA 8 itk
#-3-0-a-L- 2B

&Y 9: FH A, 'HANMR (400 MHz,
DMSO-dg) 6: 7.90 (2H, d, J = 8.4 Hz, H-2', 6'), 6.87
(2H, d, J = 8.4 Hz, H-3', 5'), 6.41 (1H, brs, H-8), 6.23
(1H, brs, H-6), 5.30 (1H, d, J = 7.5 Hz, H-1"), 3.85
(3H, s, OCH3); "C-NMR (100 MHz, DMSO-d;) o:
156.9 (C-2), 133.5 (C-3), 177.6 (C-4), 161.4 (C-5),
98.8 (C-6), 164.6 (C-7), 94.2 (C-8), 156.7 (C-9), 103.9
(C-10), 121.5 (C-1), 131.4 (C-2', C-6'), 116.7 (C-3,
C-5'), 157.5 (C-4), 101.5 (C-1"), 74.3 (C-2"), 76.5
(C-3"), 70.3 (C-4"), 76.0 (C-5"), 62.2 (C-6"), 56.7
(OCH3). VA F¥l 5 ki s A — 8, dse
B 9 ML ZE K -3-0-B-D-F T «

&Y 10 #EEk AR, 'H-NMR (400 MHz,
DMSO-dg) : 7.91 (2H, d, J = 8.3 Hz, H-2', 6'), 6.86
(2H, d, J = 8.2 Hz, H-3', 5'), 6.38 (1H, brs, H-8), 6.21
(1H, brs, H-6), 5.32 (1H, d, J = 7.5 Hz, H-1");
BC-NMR (100 MHz, DMSO-dq) J: 156.8 (C-2), 133.6
(C-3), 177.8 (C-4), 161.6 (C-5), 98.9 (C-6), 164.5
(C-7), 94.0 (C-8), 156.6 (C-9), 104.2 (C-10), 121.3
(C-1"), 131.0 (C-2', 6", 115.5 (C-3', C-5"), 160.0
(C-4"), 101.4 (C-1"), 74.5 (C-2"), 76.7 (C-3"), 70.1
(C-4"), 75.9 (C-5"), 62.3 (C-6"). LA _EH¥E 5 SRR
WA, U E A 10 41 22 -3-0-B-D-
AT

&y 11: ¥k, 'HNMR (400 MHz,
DMSO-dg) 6: 7.91 (2H, d, J = 8.3 Hz, H-2', 6'), 6.86
(2H, d, J = 8.2 Hz, H-3', 5'), 6.38 (1H, brs, H-8), 6.21
(1H, brs, H-6), 532 (1H, d, J = 7.5 Hz, H-1");
BC-NMR (100 MHz, DMSO-d;) &: 147.8 (C-2), 136.6
(C-3), 177.3 (C-4), 161.2 (C-5), 98.0 (C-6), 162.3
(C-7), 93.9 (C-8), 156.1 (C-9), 104.1 (C-10), 121.5
(C-1"), 131.4 (C-2, 6), 1153 (C-3', 5), 160.3 (C-4'),
101.3 (C-17), 74.2 (C-2"), 76.6 (C-3"), 70.2 (C-4"), 75.7
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(C-5"), 62.5 (C-6"). LA 3t 5 ka3 A —2,
WS EAEY 11 NI ZE9-7-0-B-D-Hi E HEH o

WwEY 12: @A, 'H-NMR (400 MHz,
DMSO-dg) 6: 7.91 (2H, d, J = 8.3 Hz, H-2', 6'), 6.86
(2H, d, J = 8.2 Hz, H-3', 5'), 6.38 (1H, brs, H-8), 6.21
(1H, brs, H-6), 5.32 (1H, d,J=7.5 Hz, H-1"); “C-NMR
(100 MHz, DMSO-dg) 6: 156.8 (C-2), 133.6 (C-3), 177.8
(C-4), 161.6 (C-5), 98.9 (C-6), 162.5 (C-7), 94.2 (C-8),
156.6 (C-9), 104.2 (C-10), 121.3 (C-1"), 131.0 (C-2', 6'),
115.5 (C-3', 5), 160.0 (C-4"), 101.4 (C-1"), 74.5 (C-2"),
76.7 (C-3"), 70.1 (C-4"), 75.9 (C-5"), 62.3 (C-6"),
100.9 (C-1""), 74.1 (C-2""), 76.6 (C-3""), 70.7 (C-4""),
75.3 (C-5""), 62.5 (C-6""). LA HiE 5 CRkiRkIESE A
— S EE Y 12 1L ZER-3-0-B-D-Hi %
WE-7-0- B-D-F i BT

& 13: @R, 'H-NMR (400 MHz,
DMSO-dg) 8: 7.95 (2H, d, J = 8.5 Hz, H-2', 6'), 6.87
(2H, d, J = 8.5 Hz, H-3', 5'), 6.44 (1H, brs, H-8), 6.25
(1H, brs, H-6), 5.30 (1H, d, J = 7.4 Hz, H-1"), 4.38
(1H, brs, H-1""), 3.82 (3H, s, OCH3), 1.12 (3H, d, J =
6.2 Hz, CHs); “C-NMR (100 MHz, DMSO-d;) §:
156.4 (C-2), 133.1 (C-3), 177.2 (C-4), 161.1 (C-5),
98.7 (C-6), 164.0 (C-7), 93.7 (C-8), 156.7 (C-9), 103.7
(C-10), 120.7 (C-1"), 131.3 (C-2, 6'), 116.5 (C-3', 5"),
158.6 (C-4'), 101.2 (C-1"), 74.0 (C-2"), 76.2 (C-3"),
69.9 (C-4"), 75.8 (C-5"), 66.7 (C-6"), 100.6 (C-1""),
70.1 (C-2"), 70.6 (C-3""), 71.7 (C-4"), 68.3 (C-5"),
56.9 (OCH3), 17.5 (C-6""). LA #5455 SCiik 4 i 3t
A, etk AN 13 125 KR-3-0-0-L- R
25 -(1—6)-B-D-78] &

WwEY 14: O A, 'H-NMR (400 MHz,
DMSO-dg) d: 7.54 (2H, m, H-2', 6), 6.85 (1H, d, J =
8.0 Hz, H-5"), 6.39 (1H, d, J= 1.9 Hz, H-8), 6.19 (1H,
d, J = 2.1 Hz, H-6) 5.34 (1H, d, J = 5.0 Hz, H-1"),
5.08 (1H, d, J = 4.2 Hz, H-1""), 1.01 (3H, d, J = 7.4
Hz, 6"-CH;);: "“C-NMR (100 MHz, DMSO-d;) &
177.4 (C-4), 164.4 (C-7), 161.2 (C-5), 156.6 (C-9),
156.3 (C-2), 148.2 (C-4'), 144.8 (C-3'), 133.3 (C-3),
121.6 (C-6'), 121.2 (C-1), 116.3 (C-5"), 115, 3 (C-2"),
104.0 (C-10), 101.2 (C-1"), 100.8 (C-1""), 98.7 (C-6),
93.6 (C-8), 76.5 (C-3"), 75.9 (C-5"), 74.1 (C-2"), 71.9
(C-4""), 70.6 (C-3"), 70.8 (C-2"), 70.0 (C-4"), 68.4
(C-5"), 67.0 (C-6"), 17.4 (C-6"). VL ¥ 5 Ll

A, SR A 14 AT
3.2 WEYIRHAMATEE

PUMATEIESLIG S R R, X 14 MEEYHA
A ERPUMAETE, et 1R 2 R GR
3)o M HMBER R MR LU E58: 3L
EYAELF RSN, R R THEE 2 A,
BN i Y OB AT R o T b L T O VAD A S
Ja, BEERSEHITTAMATE S A M8, 2 C-7 (et
WA, HARVERSA TR 5,7- —HUGRER A TTAMA
EPEATRES B M LR H B . FrECRIRTE Ik
PURLF,  AIRER B T HRIEAASHUAMATE MRS N .

K3 ZHERPEUESYIRIMETEL (x25,n=3)

Table 3

various compounds in A. ageratoides (; +s,n=3)

Determination of anticomplement activity of

th&Y  CHso/(mg'mL™") | tb&%  CHsy/(mgmL™")

1 0.09+0.12 9 0.28+0.07
2 0.1140.02 10 0.2540.02
3 0.12+0.01 11 0.24+0.01
4 0.19+0.24 12 0.36+0.02
5 0.22+0.12 13 0.3940.03
6 0.194+0.02 14 0.45+0.01
7 0.2140.06 JIF 28 0.0540.02
8 0.22+0.02

33 LAY 1502 BIAMEREREE S

=k Ak A 1A 2 HURMATE R I EE A
IR 1. S8R ER, S4ba 1 WabE i
EABEAEFMA Clq. C5. C9 B2 I LI %5 ML
IE, HEMESHHN 9.87%  7.56%- 8.83%,
VAL &P 1 AEH T A#ME Clq. C5. C9 44y, [H]
LAY 2 fEFHT4MAE Clq. C2. C5. €9, HiEIm
FAN 10.12% 8.36%- 8.92%. 8.65%.
3.4 L&Y 2 3 RAW264.7 4Bl NO. TNF-a. IL-6
b aEA

Z KR A 2 PR IE T R a0 2 B
N, ERERW, LPS GBS, RAW264.7 4R
P FiEwt NO. TNF-a. IL-6 SEHET &, thE
2 EFERE W] B4 NO. TNF-o. IL-6 B .
3.5 L&Y 2 3 RAW264.7 4AfE iNOS 1 COX-2
Fixgm

=k e ik & 2 4 INOS Fl COX-2 Rk
M pE 3 s, S5RERH, LPS &5, RAW264.7
4HHEH iINOS Fl COX-2 RIAM T, a2 78
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Fig. 1 Testing of anti-complement targets of compounds 1 (A) and 2 (B)
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Fig. 2 Effect of compound 2 on release of NO (A), TNF-a (B), and IL-6 (C) (n =3)
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Fig. 3 Effect of compound 2 on expressions of iNOS and COX-2 (n =3)

ANFEFE T fE B R A0H] INOS Fl COX-2 [T+ .
4 g

HEEARAL B — R m AR T H AR T 5l
VRS Ry . T 2 miEgR &/ %
SRS . TE =R IR RR £ B8 50 7S
PEF Mo B R, ARSI R LAY

R TR EY), EERB TR Y AT
IR Wyt RIVHARR 9B RsTaMAEE. 28
5] 14 MEEWTH 13 DREFRL G, HAHR
APAMETENE . MR RIS R EoR, — B
YRR IR R C-3 R R, B
B SR HTAMATE PERS A G55 = C-7 (LR 2k g
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R, HiEHERSA N 5,7- — BUREE IR ) B e
WEIERTRES B 3 BRI H B . A, AR
B R AMAR B 2R I 7%, RiA &40 1 A0 2 Hikb
RIEYERE A . R B R BLR AR A R ie T,
AMEYEIOE, SRR . G SR

FERZGREFNHIAR RIS, HARRIE S| — /N0

1, SIS DN B M B3 () 4 I B EE T 51 R

Mo EXFERPATR R, 2l A [R] 4 53 i 2k

FIAMAS RS, HMAGRNE G, SRAr4H s

e A RS OS2 11| R N P v i NG S 1 R

S NER R T P LRE SRR, RN AAME

Tz 5y WRMASRKMIEE, SRARMAES AR

Perp 2 b E e S e, R RAE L, s

I ERAE T A S FE T, Nk T s

YA 2 PTAMATE R RE R, R ERED 1 1E

M T4ME Clq. C5. C9 H45; WaEY 2 fEH T4

K Clqs C2. C5. C9. BhAk, ARSI LM 1

B IEY) 2 347 T HURIEVERT T, S5 RERWIML

W 2 BE R AN/ RAW264.7 41 i 485 K1 NO.

TNF-a. IL-6 (R A INOS Al COX-2 Kik.
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