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i E:. BE W9CH LA Selaginella doederleinii WAL 240 S HAESNEYE. 75k RAIRERA (A3 . Sephadex LH-20 £
it A Cog FEE RS S B atif, PG RN S = B S e A G S5 . FERTE TR R AT 1A P9 S M i e 40
MIFFEEIR . R WA LHIESIR Z BRSO P B8] 11 AMEEW, 2% AR I (1), L USEAZ SR 4-
B (2). 5,57, 7,7", 4, 477555 (2, 8") WE (3). 7,4, 7", 4D AR FLAAEAZ X (4). 5,57, 7,7", 4, 4"\ F2 ks
(2',6") R (5D, BANEW] (60 FHHRA NN (7). M5z 3 -3-0-a-D-FI AT (8D JIFRE#H (9. BB TE (10D,
FERR (110); MIE T EEEAL 4> AR 2] 2 AN, 43 S /NEE (120, BT (13D, (RSN BT 5L R W4T B AN S
TR ZWEA e 2 40 HeLa 5 HepG2 iU )44, 1Cso 434124 0.12 mg/mL 1 0.60 mg/mL. A& PN 5586 2 BHBETR £ Be B A7 %)
Siso fHIR /NI 43%. G5 WGW S h—# KRR, &P 3. 6~10. 12, 13 R MNP T 4 33 2.
KRR A LA 5,57, 7,7, 4, 4 NREL (2, 67) WU ARARGEN; BEFIR: BT
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Chemical constituents from Selaginella doederleinii and their bioactivities

ZHAO Qian, WANG Cai-xia, LI Yan-ling, LIU Cui-yan, RONG Yan-hua
CSPC Zhongqi Pharmaceutical Technology Shijiazhuang Co., Ltd., Shijiazhuang 050035, China

Abstract: Objective To study the chemical constituents from Selaginella doederleinii and their bioactivities. Methods Column
chromatography on silica gel, RP-C g, and Sephadex LH-20 columns was used to separate and purify the chemical constituents. The
structures were elucidated by physicochemical properties and spectroscopic analyses. The inhibition of EtOAc fraction on the tumor
cells was tested in vivo and in vitro. Results Eleven compounds were obtained from EtOAc fraction and identified as flavonoids
and phenolic acids. These compounds were asamentoflavone (1), robustafavone 4'-methyl ether (2), 5, 5", 7, 7", 4/,
4""-hexahydroxy-(2', 8”)-biflavone (3), 7, 4', 7", 4'"-tetra-O-amentoflavone (4), 5, 5", 7, 7", 4', 4""-hexahydroxy-(2', 6")-biflavone
(5), ginkgetin (6), isoginkgetin (7), quercetin-3-O-a-D-arabinfuranosi (8), nobiletin (9), gallic acid (10), and shikimic acid (11).
Two alkaloids, berberine (12) and palmatine (13) were obtained from n-BuOH fraction. The bioassays indicated that EtOAc fraction
could inhibit the growth of HeLa and HepG2 in vitro with 1Cso values of 0.12 and 0.60 mg/mL, respectively. The tumor-inhibition
rate in S;g-bearing mice was 43%. Conclusion Compound 5 is a new natural product, and compounds 3, 6—10, 12, and 13 are
isolated from the plant for the first time.

Key words: Selaginella doederleinii Hieron.; 5, 5", 7, 7", 4', 4'"-hexahydroxy-(2', 6")-biflavone; ginkgetin; gallic acid; palmatine

1 L4 Selaginella doederleinii Hieron. Ak MR P E ], Be DA LA AR R P R
W VERBPGHEREY), ARG K. REUEE, BT “HRIEHR” FO0EEM, Ink L
KARAE, L FRESEM . =F. ). fEE. A TIRIT ORI bR Bl SR S
WL GisEdt, JLEERRH . Mew. m, M, 1 KRG gOER Y B A BRI R 2
EHRRE . RN WA DR, TR RO ISR S . ARSI N EARIR LR
JrMAMGE R Al LR ARG, KR BRI T 1 AMEEY, BRI A,
B AN L, AR BRI TR I, e e BAEAZ R (amentoflavone, 1), Hil
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DISERZ ol 4'-F i (robustafavone 4'-methyl ether,
2).5,5",7,7", 4, 4" NFHE (2, 8") XA (5,57,
7,7",4', 4""-hexahydroxy-(2', 8")-biflavone, 3]. 7, 4/,
7", 4"-DY A SEREAEAZ RO (7, 4, 7", 4"-tetra-
O-amentoflavone, 4). 5,5",7,7", 4", 4" 7553 (2,
6") X [5, 57, 7, 7", 4, 4"-hexahydroxy-(2', 6")-
biflavone, 5] HIAXEH (ginkgetin, 6). AT
X (isoginkgetin, 7). #ft % % -3-0-a-D-F 71
PEF (quercetin-3-O-o-D-arabinfuranosi, 8). JI|[%
J % (nobiletin, 9). % E T (gallicacid, 10D,
JEH (shikimic acid, 11); MIE T EEH/M 5] 2
ANEDIR, o3 % 5E R /NEERR, (berberine, 12) Fi
EL YT (palmatine, 13). A& 5 h—Fi IR
SRPEM), LAY 3. 6~10. 12, 13 gk izl
Yrh oy S8 A EARRSME ERF TR WA L
FIE IR £ W67 fie 2 25 il HeLa 5 HepG2 41 )Y
KK, TICso 2054 0.12. 0.60 mg/mL; A4 P 5K
B R WG R LB AL XS Sygo ar I /N Bl IHRg 0o 4
Hh 43%.

1 w8

1.1 8. R 5%

Al Eds RIS ARRA
"), LC/MS/MS: LC 24 Shimadzu 20A (H A &
A7), ESI-MS 2y API 4000 43 A €% - = 5 U 2%
MRS AL (32 AB /A#]), Bruker Avance—
500. Bruker ARX—600 Rk 3Pl (4[5
Bruker 22 #] ), Thermo VF AR, HEkE#) AL204
TP R T2 GF254 i Gl & K24 4E
W5 TR, AEEIREER GF Bt 1)),
Sephadex LH-20. Cis (Jbnt =4l o) B A R TTAE A
")), A Cig#. Lehroprep™ RP-1g 324 Merk /A il
FE S, 95% CEEA R FRE, FEE. ik, 5
fiv BB CWE IE T HE. VKSR DMSO 3424 [H 7=
Sy M4, RPMI 1640 15 3% (Gibco), MTT
(Amresco), 96 fLA (Corning).

F AT R RE A R AR, B2
A RAEAR CARE) ARA R 25X
i 2 TR S B RAE A 1B RIRE N B F )
i A Selaginella doederleinii Hieron. .

1.2 #Hfa5zhY)

HeLa 4l (NE I HepG2 41/l (A
A0 Siso ML C/NER RIREAH D 330 15 v ]
Bt iR bt . BTSRRI R

TR 18~22 g, TALA LI sh P rpodeft, A4
VFA[E 5 ) SCXK [3%] 2008-1-003 .
2 RES5HE

A1 b4 5 kg FH 95% R InFA ISR, Bl
BE, W40 )5 AR, MKKHAMEE . BERR 406
IETEEA, WESIR 082S RFEEs, S1-
FEE (100 © 1—>1 2 1) BAEEVEN, 195 Msr,
REZIERFEGE . Sephadex LH-20 A1l . [ AH
Cis TP IS, AELEY 1 (670 mg). 2 (570
mg). 3 (34 mg). 4 (68 mg). 5 (20 mg). 6 (9 mg).
7 (8mg). 8 (21 mg). 9 (18 mg). 10 (15 mg).
11 (12 mg). HUE T BEE R 4 Sephadex LH-20 £E
Rtk S Cig FRRECISSE, HEtkGW 12 (17
mg). 13 (14 mg),
3 HHEE

B 1: kR, 5> 73X C30Hi010, ESI-MS
m/z: 537 [M—H] o hIRPk SN BHE, B8 HI WA
WA . "H-NMR (500 MHz, DMSO-dg) 1
BC-NMR (125 MHz, DMSO-dg) i W% 1. 2. 5
SCHRFRGE R 8P, Mt A W 1 N EER
R i o

WA 2: AR AR, 7513 C31H0010, ESI-MS
m/z: 549 [M—H] o SRR SOV Y, 4128 I 4
WHIZE A . "TH-NMR (500 MHz, DMSO-dg) Al
BC-NMR (125 MHz, DMSO-dg) B WE 1. 2. 5
SCHRARE PR — 80, etk 2 LR
KU 4

WA 3: HEM K 913X C30H 13010, ESI-MS
m/z: 537 [M—H] . PR S N BHE, B8 A WA
WHZEA A . "TH-NMR (500 MHz, DMSO-dg) A1
BC-NMR (125 MHz, DMSO-d¢) ¥l W% 1. 2. 5
SR E R R, ME S 3 h 5,57, 7,77, 4, 47
ANFRIE (2, 8") HE o

WA 4: iRy K, 43130 Cy4Ha60105 ESI-MS
m/z: 593 [M—H] o $hRREER SN FHYE, 4128 Al h
WAL A Y) . "TH-NMR (500 MHz, DMSO-de) it
SWE 1A, mmX 2 4 A FEIEELE S,
HARH5AEW 1 —BL et a4 7,4, 7", 4"-
VU A SRR AZ O] . LRSS 5 T8 L 1,

&Y 5: kR, 4573 C3oHi5010, ESI-MS
m/z: 537 [M—H] o hIRYk SN BHE, B8 HI WA
WA . "H-NMR %50 LU R X 6
13.05 P 2 A s W, Sy XCEE1 2 A 5 A7 FR S
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Fx1 14L& 1~5 87 '"H-.NMR £ (DMSO-d;)
Table 1 'H-NMR data of compounds 1—5 (DMSO-dj)
3 2 3 4 5
3 6.83 (1H, s) 6.89 (1H, s) 6.65 (1H, s) 7.02 (1H, s) 6.84 (1H, s)
6 6.19 (1H,s) 621 (1H, s) 6.18(1H,d,J=2.0Hz)  638(I1H,d,J=2.0Hz)  6.19 (1H,d,J=2.0 Hz)
8 6.45 (1H, s) 6.51 (1H, s) 6.46 (1H,d,J=2.0Hz)  6.80(1H,d,/=2.0Hz) 647 (1H,d,.J=2.0 Hz)
2 8.04(1H, brs) 7.84 (1H, s) — 8.11(1H,d,J=2.0Hz) —

3 —

5 7.12 (1H, d,J=8.5Hz)

— 8.16 (1H, d, /= 2.0 Hz)

7.25(1H, d,J = 8.5 Hz) 7.78 (1H, dd, /= 8.5, 2.0 Hz) 7.40 (1H, d, J = 9.0 Hz)

60’ 8.00 (1H, dd, J=8.5,2.0 Hz) 8.10 (1H, d, /= 8.5 Hz) 6.84 (1H, d, /= 9.0 Hz)

(

(
3" 679 (1H,s)
6" 636(IH,s)
8" _

2'".6" 1.60 (2H, d, J=9.0 Hz)
3™",5"6.71 (2H, d, J=9.0 Hz)

6.83 (1H, s) 6.67 (1H, s)

6.65 (1H, s) 6.28 (1H, s)
7.97 (2H, d, J= 8.5 Hz) 7.92 (2H, d, /= 8.5 Hz)

6.96 (2H, d, J = 8.5 Hz) 6.94 (2H, d, J = 8.5 Hz)

825 (1H, dd, J=9.0,2.0 Hz)
6.96 (1H,s)

6.70 (1H,s)

7.62 (2H, d, J = 9.0 Hz)
6.94 (2H, d, J= 9.0 Hz)

8.00 (1H, brs)

8.02 (1H, d,J=9.0 Hz)
7.15 (1H, dd, J=9.0, 2.0 Hz)
6.80 (1Hs)

6.41 (1H,5)

7.58 (2H, d, J = 9.0 Hz)
6.72 (2H, d,J = 9.0 Hz)

5-0H 13.12(s) 12.96 (s) 13.01 (s) 12.91 (s) 12.98 (s)

7-OH 10.78 (brs) 10.81 (brs) 10.79 (brs)

4-OH 10.78 (brs) 10.81 (brs) 10.36 (brs)

5"-OH 13.00 (s) 13.24 (s) 13.81 (s) 13.22 (s) 13.22 (s)

7"-OH 10.78 (brs) 10.81 (brs) 10.57 (brs)

4".0OH 10.23 (brs) 10.38 (brs) 10.25 (brs)

-OCH; 3.82 (3H,s) 3.85,3.84,3.81,3.76 (% 3H, 5)

#x2 AW 1~3. 58 PC-NMR #iE (DMSO-d,)
Table 2 “C-NMR data of compounds 1—3 and 5 (DMSO-d;)

for 1 2 3 5 A 1 2 3 5

2 163.9 163.4 163.9 164.9 2" 163.7 163.7 164.2 162.4

3 103.4 103.4 103.0 102.2 3" 102.5 102.8 102.6 101.9

4 181.7 181.7 181.8 181.2 4" 182.0 181.8 182.2 181.6

5 161.4 161.2 160.6 161.5 5" 160.9 158.9 161.1 164.0

6 99.0 98.9 98.7 98.7 6" 98.8 108.6 98.9 111.5

7 164.1 164.2 163.8 163.9 7" 160.5 162.0 162.0 161.6

8 94.0 94.1 94.1 93.8 8" 1043 93.4 103.7 95.8

9 1573 157.4 157.4 157.3 9" 154.5 156.4 154.5 156.7
10 102.8 103.5 104.1 103.6 10" 103.7 103.7 103.8 101.0

i 120.5 122.4 121.0 118.0 1 121.4 121.2 120.1 121.6

2/ 127.6 130.2 127.8 126.2 2" 128.2 1285 128.2 128.1

3’ 120.4 122.6 121.5 123.5 3 115.7 116.0 115.8 1159

4 160.2 160.6 159.7 159.1 4 161.4 161.4 161.5 160.8

5 116.6 111.7 116.3 1188 5" 115.7 116.0 115.8 1159

6 131.4 127.9 131.4 131.4 6" 128.2 1285 128.2 128.1
-OCH, 55.8
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58.16 (1H,d, J=2.0 Hz). ¢7.78 (1H, dd, J=8.5,2.0
Hz) Fl16 6.84 (1H, d, J = 9.0 Hz) &[] ABX H
HGRG, AW BRH LA 1, 2, 4801, 3, 447
BUfR. §7.92(2H, d,J=8.5Hz) 106.94 (2H,d,J=
8.5 Hz) A H NREE M —410g, HEWT B B 284
1,4 A7 HUfC. 6 6.18 (1H, d, J=2.0 Hz) 15 6.46 (1H,
d,J=2.0 Hz) 4 H REG I —410g, HER L T
A 6. 8MIMEATES. 0 6.28 (1H, s) Hiki 6
ek 8 ST HIESE S . 6 6.65 (1H, s) H16 6.67 (1H, s)
N AZ A S 3 A A T . IR HERTZ AL A —
AXGERIA G, WA Y 1. 2 713, HElrix
e EMh 2R 6"HER 5, 5", 7, 7", 4, 4" NFEdk
(2, 6" XU, ZWEY R —H KRR,
'H-NMR (500 MHz, DMSO-d¢)f1 “C-NMR (125
MHz, DMSO-ds) $#li W3 1. 2.

WEY 6: BOF K, 43130 C3pH0,0, ESI-MS
m/z: 565 [M—H] o FhIRBR SNV Y, 4128 FI W 4
WL 5. '"H-NMR (500 MHz, DMSO-ds) o:
13.09 (1H, s, 5"-OH), 12.92 (1H, s, 5-OH), 10.83 (1H,
brs, 7"-OH), 10.28 (1H, brs, 4"-OH), 8.22 (1H, dd,
J=8.8, 1.5 Hz, 6-OH), 8.10 (1H, d, J = 1.5 Hz, H-2"),
7.50 (2H, d, J = 9.0 Hz, H-2"", 6""), 7.37 (1H, d, J =
8.8 Hz, 5-H), 7.01 (1H, s, H-3"), 6.81 (1H, s, H-3),
6.80 (1H, d, J= 1.5 Hz, H-8), 6.72 (2H, d, J = 9.0 Hz,
H-3",5"), 6.41(1H, s, 6"-H), 6.38 (1H, d, J = 1.5 Hz,
H- 6), 3.84 (3H, s, 7-OCH3), 3.80 (3H, s, 4-OCH3). LA
RS Sk S, SRS 6 WA
RLEE A o

WA T: AR AR, 713 C3H0010, ESI-MS
m/z: 565 [M—H] . hFRERy S NBHE, 4128 AW
HHIZE &Y. "TH-NMR (500 MHz, DMSO-d) o:
13.09 (1H, s, 5"-OH), 12.93 (1H, s, 5-OH), 10.83 (2H,
brs, 7, 7"-OH), 8.19 (1H, dd, J = 8.8, 1.5 Hz, 6'-OH),
8.06 (1H, d, J= 1.5 Hz, H-2"), 7.62 (2H, d, J= 9.0 Hz,
H-2"", 6", 7.36 (1H, d, J = 8.8 Hz, H-5'), 7.01 (1H, s,
H-3), 6.93 (2H, d, J = 9.0 Hz, H-3"", 5""), 6.92(1H, dd,
J=9.0, 2.0 Hz, H-3"), 6.48 (1H, d, J = 1.0 Hz, H-8),
6.42 (1H, s, H-6"), 6.20 (1H, d, J = 1.0 Hz, H-6), 3.80
(3H, s, 4'-OCHs), 3.76 (3H, s, 4”-OCHs). LA _F%0#5 5
SCHRIRE — B, R A T N AR U -

HEY) 8: DL AK . 7353 CoH 13041, ESI-MS
m/z: 433 [M—H] o ShERPk S W B, 418 H1 1K 4
WL &4 . '"H-NMR (500 MHz, DMSO-d) o

12.95 (1H, s, 5-OH), 7.58 (1H, dd, J = 8.0, 2.0 Hz,
H-6"), 7.49 (1H, d, J = 2.0 Hz, H-2), 6.81 (1H, d, J =
8.5 Hz, H-5), 6.41 (1H, d, J = 2.0 Hz, H-8), 6.21 (1H,
d, J = 2.0 Hz, H-6), 5.60 (1H, s, H-1"), 4.16 (1H, m,
H-4"), 4.04 (1H, m, H-2"), 3.73(1H, m, H-3"), 3.58
(1H, m, H-5"); “C-NMR (125 MHz, DMSO-dy)
177.7 (C-4), 164.2 (C-7), 161.3 (C-5), 160.0 (C-9),
156.4 (C-2), 148.5 (C-4'), 145.1 (C-3"), 133.4 (C-3),
121.7 (C-6"), 121.0 (C-1"), 115.8 (C-5"), 115.1 (C-2"),
107.9 (C-1"), 104.0 (C-10), 98.7 (C-6), 93.6 (C-8),
85.8 (C-4"), 82.2 (C-2"), 77.0 (C-3"), 60.7 (C-5"). 5
SCHRER R IR, et ) 8 it %-3-0-a-D-
IEDA (SR HE

E 9: Bk K. 7310 CyHi0s5 ESI-MS
m/z: 401 [M—H] o ShEREEM SN FH I, #1250 HIWT K
WA . "H-NMR (500 MHz, CD;0D) &: 7.67
(1H, dd, J = 8.5, 2.0 Hz, H-6'), 7.55 (1H, d, J = 2.0
Hz, H-2'), 7.14 (1H, d, J = 9.0 Hz, H-5'), 6.71 (1H, s,
H-3), 4.12, 4.05, 3.96, 394, 3.94, 391 (% 3H, s,
OCH3); C-NMR (125 MHz, CD;0D) §: 179.0 (C-4),
163.9 (C-2), 154.0 (C-4"), 153.2 (C-5), 151.0 (C-3"),
149.4 (C-9), 145.8 (C-6), 140.0 (C-8), 125.2 (C-1"),
121.6 (C-6"), 114.2 (C-10), 113.3 (C-5), 110.8 (C-2),
107.3 (C-3), 62.9, 62.8, 62.5, 62.4, 57.0, 56.9
(6XOCHs)o 53R EHm X IO, S d 9 Ny
JIBRR % .

A 10: LEERGE M, 7 CHeOs,
ESI-MS m/z: 169 [M—H] . 'H-NMR (500 MHz,
DMSO-dg) d: 12.16 (1H, brs, -COOH), 9.14 (2H, s, 3,
5-OH), 8.79 (1H, s, 4-OH), 6.91 (2H, s, H-2, 6);
BC-NMR (125 MHz, DMSO-dy) &: 167.3 (COOH),
145.3 (C-3, 5), 137.9 (C-4), 120.4 (C-1), 108.7 (C-2,
6)o 5 SCRR AT, S A A 10 B TR

EY) 11: FERKR, 4073 C/H 005, ESI-MS
m/z: 173 [M—H] . '"H-NMR (500 MHz, DMSO-d;) :
6.77 (1H, s, H-2), 4.34 (1H, s, H-3), 3.96 (1H, dd, J =
12.0, 5.3 Hz, H-4), 3.64 (1H, dd, J = 7.0, 4.0 Hz, H-5),
2.67 (1H, m, H-6a), 2.16 (1H, m, H-6B); *C-NMR
(125 MHz, DMSO-dg) &: 170.4 (-COOH), 138.9
(C-2), 131.1 (C-1), 73.1 (C-3), 68.7 (C-4), 67.6 (C-5),
32.0 (C-6). LA %t 55 Sk — 3™, e fh
G 1 AR

tE 12: wOE . 43 T30 CyoH sNOy,
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ESI-MS m/z: 335 [M—H] . 'H-NMR (400 MHz,
CD;0D) 6: 9.77 (1H, s, H-8), 8.71 (1H, s, H-13), 8.11
(1H, d, J = 9.0 Hz, H-11), 8.01 (1H, d, J = 9.0 Hz,
H-12), 7.66 (1H, s, H-1), 6.95 (1H, s, H-4), 6.10 (2H,
s, -OCH,0-), 4.93 (2H, t, J = 6.5 Hz, H-6), 4.20 (3H,
s, -OCH3), 4.10 (3H, s, -OCH3), 3.25 (2H, t, J = 6.5
Hz, H-5); “C-NMR (100 MHz, CD;OD) &: 152.5
(C-9), 152.3 (C-3), 150.2 (C-2), 146.7 (C-8), 146.1
(C-10), 142.6 (C-13a), 135.5 (C-12a), 132.2 (C-4a),
128.4 (C-13), 124.9 (C-10), 122.6 (C-la), 122.2
(C-11), 121.8 (C-8a), 109.7 (C-4), 106.9 (C-1), 103.9
(-OCH,0-), 62.9 (9-OCH3), 58.0 (C-6), 57.5 (10-
OCH3), 28.5 (C-5). S3cakBcmn ™), %ethsy
Y12 Sl /NEER .

& 13: s . 2T CyHpNO,,
ESI-MS m/z: 353 [M+H]". 'H-NMR (400 MHz,
CD;0D) : 9.77 (1H, s, H-8), 8.83 (1H, s, H-13), 8.11
(1H, d, J = 8.0 Hz, H-11), 8.05 (1H, d, J = 8.0 Hz,
H-12), 7.68 (1H, s, H-1), 7.06 (1H, s, H-4), 4.94 (2H,
t, J= 6.0 Hz, H-6), 3.25 (2H, t, J = 6.0 Hz, H-5), 4.21
(3H, s, -OCH3), 4.11 (3H, s, -OCH3), 4.00 (3H, s,
-OCHj3), 3.94 (3H, s, -OCH3). 5 SCilik ¥t i,
WEA Y 13 W EYT,

4 SEMENE
4.1 7 LHAEEES 2 BEERIXT HeLa 4HAEFN HepG2
Y REAR SN 4 F

BORHEUAE KR HeLa 41 g Ff1 HepG2 41, 43
ST EER) RPMI 1640 B335 AC kIS5 R 4% 10
AL A6 X 100 AS/mL (K40 838, LA 100 uL/AL
BeMT 96 fLEL, B 37 "C. 5% CO, HiFR4H N B J¢7
24 h 5, LN 100 pL 299, (L4 Mk
0.01. 0.03, 0.1, 0.3. 1 mg/mL, %I 100 puL

RPMI 1640 £555, [A] I3 SO 700 25 0]
TR 6 N AL, dhElRE IR 48 h Ja, /MO 2: i
W, LI 200 L RPMI 1640 55550, M 5 g/L
() MTT 4eta i 20 uL, Fif59% 4 h )5, 3525 i,
A DMSO 150 uL/fL, 7E% 10 min, FFfLINYTHE
SEAVRE G, FREAR G E 570 nm AABOGEE (4D
B, 3% A ISR A EIR. (IR,

IR= (A xu—Aus) [Axn

SRJ5 M Bliss iR 250 41 1Cso . A
R Z WS HB A7 % HeLa 41 Mo HepG2 41 444k
FHIVE I ICso {E 43720 0.12+ 0.60 mg/mL.
4.2 A _EHABEER ZEEERAIXT /N Siso ZHARSEIRE
RIHNHIER

EHUA T 18~22 g 1/ 40 3L, BEALSY J 4
g1, BPRIEIZ . PRBEMERGAL. A DAMERIELL (3%
AT 45 ghkg) . miflEA (FRAEZ R 135
g/kg)o PRMBEBEIZALAN, Sdlgh2510d, BRIl sy
TEERMZWK. 53 REMMIE GEIFER Siso
M7 d KB /N L, AR A, L
R, A PR KR SRR A 5 X 10%/mL,
DAE 0.2 mL FeFh TN AT MRS K R, 8 )
IR B R 25 20 56 11 KR, BRI/ BRI
JER . F A AT E IR R

R = ORI i — 4 24 IR ) /R
P39

A1 AR BRI N i Sigo SEAA
SRR RIFIIRE 250 T K 26% 1 43% ., HAREE LK 3.
5 g

A MR E Rz B 2y, IR
W VAT S S 2 A e . HATOS T B
W2 UUBTIRE VR R A 2 (B ANGE R G FITR N
RF IR AE LR T S W 1) 25 30 o S il S AL BT 5

®3 AOLHAEEER ZEESGIX/NR S RIEBIMHER (x+5,n=10)

Table 3 Tumor-inhibition of EtOAc fraction in S;g)-bearing mice (x+s,n=10)

4150 I/ (gke ) IR e RORE g SR 1%
e i) $hea
i) — 19.6+1.3 304+34 1.914+0.68 —
AN Ric 0.03 194+1.3 29.0+£1.7 0.49+-0.24" 75
RIS R L BE AL 45 192+1.5 302426 1.424+0.71 26
ERW )AL 135 193+1.2 302426 1.0940.50 43

SRR "P<0.05 TP<0.01
"P<0.05 "P<0.01 vs model group
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