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Triterpenoid saponins from Lonicerae Japonicae Flos and their anti-tumor, anti-
inflammatory activities
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ABSTRACT: AIM To study the triterpenoid saponins from Lonicerae Japonicae Flos and their anti-tumor, anti-
inflammatory activities. METHODS  Separation and purification were performed using MAR, Sephadex LH-20,
ODS, D101 macroporous resin and semi-preparative HPLC, then the structures of obtained compounds were
identified by physicochemical properties and spectral data. The antiproliferative activity of the compounds against
MCF-7 and HepG-2 cancer cells was evaluated by MTT assay, and the anti-inflammatory activity was assessed using
LPS-induced RAW264. 7 macrophage inflammatory model. RESULTS A total of twelve triterpenoid saponins
were isolated and identified as colchiside A (1), 3-0-a-L-rhamnopyranosyl- (1 —2) -B-D-xylopyranosyl-
hedragenin (2), a-hederin (3), pictoside A (4), 3-O-a-L-arabinopyranosyl-gypsogenic acid (5), B-hederin
(6), 3-0-B-D-glucopyranosyl- (1—2) -a-L- arabinopyranosyl-oleanolic acid (7), leontoside B (8), pulsatilla
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saponin D (9), macranthoside A (10), lecanioside A (11), 3-0-B-D-glucopyranosyl- (1 —4) -B-D-
glucopyranosyl- (1—3) -a-L-thamnopyranosyl- (1—2) -a-L- arabinopyranosyl-oleanolic acid (12). The ICj,
values of compounds 2, 3, 6, 10 and 12 against MCF-7 cells ranged from (9.47+0.11) to (18.64+0.20)
pmol/L, while the ICy, values of 3, 6 and 12 against HepG-2 cells were (17.21+0.10), (7.47+0.09), and
(6.04+0.07) pmol/L, respectively. The ICy, values of compounds 2, 6 and 9-12 against NO production in
RAW264. 7 cells ranged from (3.59+0.09) to (9.06+0.17) pmol/L. CONCLUSION Compounds 4, 5 and 9
are isolated from Caprifoliaceae family for the first time, while 8 and 12 are first isolated from Lonicera genus.
Compounds 2, 3, 6, 10 and 12 exhibit anti-tumor activity, while 2, 6, 9-12 demonstrates significant anti-
inflammatory activity.

KEY WORDS: Lonicerae Japonicae Flos; triterpenoid saponins; isolation and identification; anti-tumor activity ;

anti-inflammatory activity
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(BEAEY, $oR B, Tz TIREA
Mo, DATWIRG . INARGEWEREED, HAE%E, RH,
Rt O, B4, IR DRI, HA B
B BB, W T IRIT TR
IR, R AR ERERMERY, &
WACEA “heihbiE R 2R, BE AL,
Wl H, B2 R AR

ST A FE R, WS,
R, WA INEEERESE, HABIR . BUME . P
. PURALSAYEETY ) Hoh =i A
BRRIPL A . PUMORAE T, nTBE b T i,
h T A bR A AR A 2R A, AR AT DL =
i 2o AR B MR 2 M AT o g alifh, Jfxr L
PEATHUME . PURIGHIEY, DI — 2 A B
TE &I 255 S5 He Al
1 ##

Avance Il HD 600 MHz % 1 3 9% i AL (4
Bruker A H]) 5 WéfE 78 &AL (it Buchi A ) ;
ZEHE(E 1260 HPLC-1290 UPLC/6230 TOF ¥ AH (1%
JETEBE AL . ZEHEIE 1260 -4 4 i SR (1A
C it (4.6 mmx100 mm, 5 um) (FEHEH
Agilent NHF) 3 YMC fi*ﬁ%ﬁﬂ%’*ﬂ?(ZSO mmx20 mm,
5 um) (HA YMC AF]); Sephadex LH-20 ( 3E[E
GE A¥]); REMCIER (F Sl TAHRAR);
D101 KALWBAIIAEF: (BRI 2R AR . A
FLR 5 MCF-7 40 Ml A %% HepG2 40 ffl, RAW
264. 7 /NEEL WA ML (o R RE A% B A0 M PR AF
e, BB (S 2502005, i M AR MR
FARARD) ; A ME (45 24070703, ALy
THEY) TRMEERA ) ; DMEM S o 5k
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R pral (REvE FR AL TARAR) ; K
RalivoK

AN H ILRBIGTFE R, SR
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Fr.3 (120 g) ZeRERCHESTES, LIS Le-H
B (200 : 1~5: 1) BREEVEML, 152 16 4~¥ 5
(Fr.3-1 ~Fr.3-16), Fr.3-2 (10 g) £ Sephadex
LH-20 BEREHE A8, DA W Pe-HEE (1:1) ¥k
B, HEkE% 1 (3.52 mg); Fr.3-5 (23 g) &
Sephadex LH-20 AL 7085, LI BEVEDL, 1595 4
Ay (Fr.3-5-1~Fr.3-5-4) , Fr.3-5-2 2P 4%
HPLC (JizhAH 80% HEE) 4385, 15251 2
(3.00 mg, t,=15.8 min), 3 (2.83 mg, t3=21.5
min) ; Fr.3-5-3 244l 4 HPLC (i gh4H 70% H
i) 4lifk, HEMEEY 4 (2.13 mg, 1,=9.5 min) .
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Sephadex LH-20 #&E B¢+ 70 25, DL — & W be-H
(1:1) PEWE, 8% 5 414> (Fr.3-8-1~ Fr. 3-8-
5), Fr.3-8-3 45 Sephadex LH-20 BERCHE/ B, LAH
FEvel, fSEMbEY 6 (8.72 mg) . 7 (7.20 mg);
Fr.3-8-5 ZRERAEA B, DL be-FEE (100 :
1~10: 1) BEEEPEML, 7550 8 4414y (Fr. 3-8-5-1~
Fr. 3-8-5-8), Fr.3-8-5-4 22 {fil % HPLC (iish#
75% HEE) 4y, BEMEEY 8 (4.52 mg, ;=
16.1 min) , 9 (3.45 mg, t;,=25.2 min); Fr.3-8-
5-7 &2l HPLC (Hishtf 65% W) e, 15
FMbA&9 10 (3.91 mg, t,=13.4 min), Fr.3-14
(9.8 g) ZREMHATE, DAimE-2ROE (10 :
I~1:1) BEREVERS, 19%] 5 44> (Fr.3-14-1~
Fr.3-14-5), Fr.3-14-3 22 il % HPLC (¥ 3h A
70% HEE) 4rE, HEMEAY 11 (4.6 mg, 1, =
11.2 min) ., 12 (5.1 mg, t, =17.6 min), 74},
b4 HPLC R BN 2 mL/min, K603 K
¥4 230 nm,,
3 £HETE

WEY 1. HEMA, ESI-MS m/z: 627.404 1
[M+Na]",'"H-NMR (600 MHz, CD,0D) &: 1.54,
1.28 (2H, m, H-1), 1.77, 1.40 (2H, m, H-
2), 3.61 (1H, m, H-3), 0.96 (1H, m, H-5),
1.60, 1.36 (2H, m, H-6), 1.63, 1.25 (2H,
m, H-7), 1.12 (1H, m, H-9), 2.00, 1.90
(2H, m, H-11), 5.24 (1H, s, H-12), 1.40,
1.17 (2H, m, H-15), 1.86, 1.40 (2H, m, H-
16), 3.28 (1H, m, H-18), 1.60, 1.22 (2H,
m, H-19), 1.66, 1.63 (2H, m, H-21), 1.90,
1.63 (2H, m, H-22), 3.83, 3.61 (2H, m, H-
23), 0.81 (3H, s, H-24), 0.69 (3H, s, H-
25), 0.92 (3H, s, H-26), 1.15 (3H, s, H-
27), 0.97 (3H, s, H-29), 0.93 (3H, s, H-
30), 5.08 (1H, m, H-1"), 3.81 (1H, m, H-
2')y, 4.29 (1H, m, H-3'), 3.80 (1H, m, H-
4y, 3.59, 3.46 (2H, m, H-5");"C-NMR (150
MHz, CD,0D) 6: 39.5 (C-1), 26.4 (C-2), 83.3
(C-3), 42.9 (C-4), 48.2 (C-5), 18.9 (C-6),
33.6 (C-7), 39.5 (C-8), 48.2 (C-9), 37.7 (C-
10), 24.1 (C-11), 123.5 (C-12), 145.3 (C-
13), 43.0 (C-14), 28.9 (C-15), 24.6 (C-16),
49.1 (C-17) ,43.0 (C-18),47.3 (C-19),31.6 (C-
20),33.5 (C-21),33.8 (C-22),64.8 (C-23),13.4
(C-24),16.5 (C-25),17.8 (C-26),18.9 (C-27),

182.0 (C-28),26.5 (C-29),24.0 (C-30), 106. 4
(C-1"),73.0 (C-2"),74.6 (C-3"),69.8 (C-4"),
66.8 (C-5") . LA EBHR5 SR 13 )40l B A — 2L,
TS B 2 AL B IR colchiside A

k&YW 2. AR, ESI-MS m/z: 773.545 3
[M+Na]",'H-NMR (600 MHz, CD,0D) 6. 1.53,
1.28 (2H, m, H-1), 1.77, 1.39 (2H, m, H-
2), 3.62 (1H, m, H-3), 0.99 (1H, m, H-5),
1.62, 1.39 (2H, m, H-6), 1.61, 1.28 (2H,
m, H7), 1.10 (1H, m, H-9), 2.03, 1.91
(2H, m, H-11), 5.24 (1H, m, H-12), 1.41,
1.10 (2H, m, H-15), 1.90, 1.42 (2H, m, H-
16), 3.36 (1H, m, H-18), 1.51, 1.21 (2H,
m, H-19), 1.62, 1.39 (2H, m, H-=21), 1.87,
1.63 (2H, m, H-22), 3.90, 3.65 (2H, m, H-
23), 0.84 (3H, s, H24), 0.72 (3H, s, H-
25), 0.90 (3H, s, H26), 1.16 (3H, s, H-
27), 0.96 (3H, s, H-29), 0.95 (3H, s, H-
30), 5.14 (1H, d, J=6.8 Hz, H-1'), 3.85
(1H, m, H-=2'), 3.49 (1H, m, H-3"), 3.51
(1H, m, H-4'), 3.49, 3.39 (2H, m, H-5),
5.24 (1H, m, H-1"), 3.83 (1H, m, H-2"),
3.77 (1H, m, H-3"), 3.71 (1H, m, H-4"),
4.56 (1H, m, H-5"), 1.24 (3H, d, J=6.2 Hz,
H-6") ;*C-NMR (150 MHz, CD,0D) 8. 37.6 (C-
1), 26.5 (C-2), 82.2 (C-3), 42.7 (C-4), 49.0
(C-5), 18.8 (C-6), 33.5 (C-7), 39.7 (C-8),
47.8 (C-9), 37.4 (C-10), 24.2 (C-11), 123.5
(C-12), 145.2 (C-13), 43.1 (C-14), 28.7 (C-
15), 24.5 (C-16), 49.8 (C-17), 48.1 (C-18),
47.3 (C-19), 33.8 (C-20), 31.6 (C-21), 33.6
(C-22), 64.8 (C-23), 13.7 (C-24), 16.4 (C-
25), 17.8 (C-26), 24.0 (C-27), 181.6 (C-28),
33.6 (C-29), 26.5 (C-30), 104.4 (C-1"), 73.7
(C-2"), 76.7 (C-3"), 70.2 (C-4'), 64.6 (C-
5"), 101.9 (C-1"), 72.0 (C-2"), 73.9 (C-3"),
72.2 (C-4"), 69.2 (C-5"), 18.0 (C-6"), VL "%k
P 5 SCHR [ 14 ] HRIE FEA — B, O e A& 9 3-
O-a-L-thamnopyranosyl-( 1 — 2 ) -B-D- xylopyranosyl-
hedragenin,

k&Y 3. AEkK, ESI-MS m/z: 773.525 1
[M+Na]",'H-NMR (600 MHz, CD,0D) 6. 1.53,
1.27 (2H, m, H-1), 1.73, 1.38 (2H, m, H-
2), 3.61 (1H, m, H-3), 1.07 (1H, m, H-5),
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1.64, 1.38 (2H, m, H-6), 1.59, 1.30 (2H,
m, H7), 1.13 (1H, m, H-9), 2.00, 1.90
(2H, m, H-11), 5.24 (1H, m, H-12), 1.38,
1.13 (2H, m, H-15), 1.94, 1.38 (2H, m, H-
16), 3.38 (1H, m, H-18), 1.59, 1.27 (2H,
m, H-19), 1.64, 1.48 (2H, m, H-21), 1.94,
1.64 (2H, m, H-22), 3.92, 3.61 (2H, m, H-
23), 0.82 (3H, s, H-24), 0.70 (3H, s, H-
25), 0.91 (3H, s, H-26), 1.17 (3H, s, H-
27), 0.94 (3H, s, H-29), 0.97 (3H, s, H-
30), 4.46 (1H, d, J=7.3 Hz, H-1"), 3.83
(1H, m, H-2"), 3.46 (1H, m, H-3"), 3.57
(1H, m, H-4"), 3.41, 3.33 (2H, m, H-5"),
5.32 (1H, m, H-1"), 3.95 (1H, m, H-2"),
3.83 (1H, m, H-3"), 3.74 (1H, m, H-4"),
4.59 (1H, m, H-5"), 1.22 (3H, d, J=6.2 Hz,
H-6") ;"C-NMR (150 MHz, CD,0D) &: 39.7 (C-
1), 26.8 (C-2), 81.9 (C-3), 42.8 (C-4), 48.2
(C-5), 18.8 (C-6), 33.4 (C-7), 40.5 (C-8),
49.5 (C-9), 37.6 (C-10), 24.1 (C-11), 123.5
(C-12), 145.4 (C-13), 44.0 (C-14), 28.9 (C-
15), 24.5 (C-16), 47.8 (C-17), 48.9 (C-18),
47.3 (C-19), 31.6 (C-20), 33.8 (C-21), 35.0
(C-22), 64.4 (C-23), 13.8 (C-24), 16.4 (C-
25), 17.7 (C-26), 24.0 (C-27), 181.0 (C-28),
33.6 (C-29), 26.4 (C-30), 105.4 (C-1"), 73.9
(C-2'), 78.7 (C-3"), 71.7 (C-4"), 66.6 (C-
5'), 101.9 (C-1"), 72.1 (C-2"), 78.8 (C-3"),
71.9 (C-4"), 70.1 (C-5"), 18.0 (C-6"), LI %k
PS5 3CHER [15] B EEAR -2, SEE iz e
N a-hederin

&Y 4. FEKA, ESI-MS m/z; 789.244 7
[M+Na]*,"H-NMR (600 MHz, CD,0D) &: 1.50,
1.29 (2H, m, H-1), 1.74, 1.39 (2H, m, H-
2), 3.86 (1H, m, H-3), 1.09 (1H, m, H-5),
1.63, 1.38 (2H, m, H-6), 1.63, 1.29 (2H,
m, H-7), 1.12 (1H, m, H-9), 1.95, 1.90
(2H, m, H-11), 5.49 (1H, m, H-12), 1.50,
1.24 (2H, m, H-15), 5.24 (1H, m, H-16),
3.62 (1H, m, H-18), 1.63, 1.29 (2H, m, H-
19), 1.74, 1.50 (2H, m, H-21), 1.95, 1.74
(2H, m, H-22), 3.62, 3.37 (2H, m, H-23),
0.83 (3H, s, H-24), 0.70 (3H, s, H-25),
0.94 (3H, s, H-26), 1.19 (3H, s, H-27),
2984

0.97 (3H, s, H-29), 0.99 (3H, s, H-30),
4.57 (1H, d, J=7.3 Hz, H-1"), 3.86 (1H, m,
H-2"), 3.49 (1H, m, H-3'), 3.62 (1H, m, H-
4'y, 3.49, 3.34 (2H, m, H-5'), 5.49 (1H, m,
H-1"), 3.90 (1H, m, H-2"), 3.82 (1H, m, H-
3"y, 3.71 (1H, m, H-4"), 3.71 (1H, m, H-
5"y, 1.24 (3H, d, J=6.3 Hz, H-6");" C-NMR
(150 MHz, CD,0D) 6: 39.7 (C-1), 26.9 (C-2),
82.2 (C-3), 43.1 (C-4), 48.1 (C-5), 18.8 (C-
6), 33.3 (C-7), 40.7 (C-8), 49.2 (C-9), 37.6
(C-10), 24.6 (C-11), 123.8 (C-12), 144.5 (C-
13), 44.1 (C-14), 28.4 (C-15), 74.0 (C-16),
48.8 (C-17), 48.1 (C-18), 46.8 (C-19), 32.1
(C-20), 33.3 (C-21), 35.0 (C-22), 64.5 (C-
23), 13.7 (C-24), 16.3 (C-25), 17.8 (C-26),
25.2 (C-27), 185.7 (C-28), 33.6 (C-29), 26.9
(C-30), 104.3 (C-1'), 73.9 (C-2"), 76.7 (C-
3'), 70.2 (C-4"), 64.8 (C-5"), 101.9 (C-1"),
72.2 (C-2"), 73.7 (C-3"), 72.0 (C-4"), 69.2
(C-5"), 18.0 (C-6"), VI BH¥E S5 ik [16] 4R
HIA B, WS IR A YN pictoside A,
&Y 5. KR, ESIMS m/z; 641787 6 [ M+
Na]*,'"H-NMR (600 MHz, CD,0D) &: 1.53, 1.12
(2H, m, H-1), 1.93, 1.20 (2H, m, H-2),
4.26 (1H, m, H-3), 1.93 (1H, m, H-5),
1.39, 1.17 (2H, m, H-6), 1.77, 1.25 (2H,
m, H-7), 1.87 (1H, m, H-9), 2.00, 1.90
(2H, m, H-11), 5.24 (1H, s, H-12), 1.50,
1.30 (2H, m, H-15), 1.87, 1.57 (2H, m, H-
16), 3.51 (1H, m, H-18), 1.59, 1.21 (2H,
m, H-19), 1.74, 1.67 (2H, m, H-21), 1.77,
1.69 (2H, m, H-22), 1.17 (3H, s, H-24),
0.80 (3H, s, H-25), 0.91 (3H, s, H-26),
1.14 (3H, s, H-27), 0.97 (3H, s, H-29),
0.94 (3H, s, H-30), 4.69 (1H, m, H-1),
3.78 (1H, m, H-2'), 4.00 (1H, m, H-3"),
3.82 (1H, m, H-4'), 3.51, 3.49 (2H, m, H-
5');”C-NMR (150 MHz, CD,0D) §: 39.6 (C-1),
26.5 (C-2), 86.3 (C-3), 52.8 (C-4), 49.2 (C-
5), 21.9 (C-6), 33.8 (C-7), 40.8 (C-8), 49.6
(C-9), 37.4 (C-10), 24.1 (C-11), 123.4 (C-
12), 145.2 (C-13), 42.9 (C-14), 28.8 (C-15),
24.5 (C-16), 47.6 (C-17), 42.7 (C-18), 47.3
(C-19), 31.6 (C-20), 33.6 (C-21), 34.9 (C-
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22), 181.9 (C-23), 12.4 (C-24), 16.2 (C-25),
17.6 (C-26), 26.4 (C-27), 180.2 (C-28), 33.6
(C-29), 24.0 (C-30), 105.7 (C-1"), 72.6 (C-
2"y, 74.1 (C-3"), 69.3 (C-4"), 66.3 (C-5"),
PLEEEE 53 [17] ol SR —8, #EE %
EEY)R 3-0-a-L-arabinopyranosyl-gypsogenic acid,

EW 6. HEMAK, ESI-MS m/z: 757.545 9
[M+Na]*,'H-NMR (600 MHz, CD,0D) §: 1.54,
1.30 (2H, m, H-1), 1.77, 1.40 (2H, m, H-
2), 3.48 (1H, m, H-3), 1.07 (1H, m, H-5),
1.63, 1.40 (2H, m, H-6), 1.59, 1.30 (2H,
m, H-7), 1.13 (1H, m, H-9), 2.00, 1.90
(2H, m, H-11), 5.24 (1H, m, H-12), 1.49,
1.12 (2H, m, H-15), 1.90, 1.54 (2H, m, H-
16), 3.48 (1H, m, H-18), 1.63, 1.17 (2H,
m, H-19), 1.69, 1.49 (2H, m, H-21), 1.82,
1.63 (2H, m, H-22), 3.81, 3.69 (2H, m, H-
23), 0.82 (3H, s, H-24), 0.85 (3H, s, H-
25), 0.91 (3H, s, H-26), 1.16 (3H, s, H-
27), 0.94 (3H, s, H-29), 0.95 (3H, s, H-
30), 5.10 (1H, d, J=6.8 Hz, H-1"), 3.84
(1H, m, H-2"), 3.48 (1H, m, H-3"), 3.69
(1H, m, H-4"), 3.38, 3.35 (2H, m, H-5"),
5.49 (1H, m, H-1"), 3.84 (1H, m, H-2"),
3.79 (1H, m, H-3"), 3.73 (1H, m, H-4"),
4,55 (1H, m, H-5"), 1.22 (3H, d, J=6.3 Hz,
H-6") ;"C-NMR (150 MHz, CD,0D) &: 39.8 (C-
1), 27.0 (C-2), 90.6 (C-3), 42.8 (C-4), 49.5
(C-5), 19.4 (C-6), 33.8 (C-7), 40.2 (C-8),
49.8 (C-9), 37.9 (C-10), 24.1 (C-11), 123.5
(C-12), 145.3 (C-13), 42.9 (C-14), 28.9 (C-
15), 24.6 (C-16), 47.8 (C-17), 49.1 (C-18),
47.3 (C-19), 31.6 (C-20), 34.0 (C-21), 34.9
(C-22), 28.6 (C-23), 17.1 (C-24), 16.0 (C-
25), 17.8 (C-26), 24.0 (C-27), 182.2 (C-28),
33.6 (C-29), 26.4 (C-30), 104.8 (C-1"), 73.1
(C-2"), 76.8 (C-3"), 70.2 (C-4"), 63.8 (C-
5"), 102.1 (C-1"), 72.2 (C-2"), 70.2 (C-3"),
72.2 (C-4"), 68.4 (C-5"), 17.9 (C-6"), DL %k
e S53Cmk (18] B AEA -5, e
A B-hederin

AW T: FEKA, ESI-MS m/z: 773.945 3
[M+Na]*,"H-NMR (600 MHz, CD,0D) §. 1.52,
1.29 (2H, m, H-1), 1.73, 1.39 (2H, m, H-

2), 3.64 (1H, m, H-3), 1.00 (1H, m, H-5),
1.66, 1.39 (2H, m, H-6), 1.60, 1.29 (2H,
m, H-7), 1.11 (1H, m, H-9), 1.99, 1.90
(2H, m, H-11), 5.24 (1H, m, H-12), 1.39,
1.19 (2H, m, H-15), 1.93, 1.39 (2H, m, H-
16), 3.35 (1H, m, H-18), 1.60, 1.52 (2H,
m, H-19), 1.66, 1.52 (2H, m, H-21), 1.85,
1.77 (2H, m, H-22), 0.83 (3H, s, H-23),
0.85 (3H, s, H24), 0.90 (3H, s, H-25),
0.94 (3H, s, H-26), 1.16 (3H, s, H-27),
0.95 (3H, s, H29), 1.06 (3H, s, H-30),
4,51 (1H, d, J=6.1 Hz, H-1"), 3.84 (1H, m,
H-2"), 3.51 (1H, m, H-3"), 3.64 (1H, m, H-
4"y, 3.83, 3.76 (2H, m, H-5"), 4.59 (1H, m,
H-1"), 3.89 (1H, m, H-2"), 3.84 (1H, m, H-
3"y, 3.81 (1H, m, H-4"), 3.83 (1H, m, H-
5"y, 3.35, 3.25 (2H, m, H-6");”C-NMR (150
MHz, CD,0OD) 6. 39.2 (C-1), 26.5 (C-2), 90.7
(C-3), 42.3 (C-4), 42.4 (C-5), 18.8 (C-6),
33.4 (C-7), 40.0 (C-8), 49.0 (C-9), 37.4 (C-
10), 24.0 (C-11), 122.9 (C-12), 145.4 (C-
13), 39.8 (C-14), 28.3 (C-15), 24.0 (C-16),
48.3 (C-17), 49.0 (C-18), 46.8 (C-19), 31.1
(C-20), 33.5 (C-21), 34.4 (C-22), 15.3 (C-
23), 16.3 (C-24), 17.3 (C-25), 23.5 (C-26),
25.8 (C-27), 180.3 (C-28), 27.9 (C-29), 33.0
(C-30), 104.2 (C-1"), 73.2 (C-2"), 77.4 (C-
3), 7.2 (C-4"), 64.7 (C-5"), 104.8 (C-1"),
71.2 (C-2"),78.4 (C-3"),77.6 (C-4"),75.2 (C-
5"),62.3 (C-6") . LA EHR 53R 19 ] Al HE A —
H, Mz AR 3-0-B-D-glucopyranosyl- (11—
2) -a-L-arabinopyranosyl-oleanolic acid,

LEY 8. A, ESI-MS m/z: 789.454 7
[M+Na]*,'H-NMR (600 MHz, CD,0D) §: 1.58,
1.30 (2H, m, H-1), 1.68, 1.41 (2H, m, H-
2), 3.64 (1H, m, H-3), 0.96 (1H, m, H-5),
1.68, 1.41 (2H, m, H-6), 1.59, 1.30 (2H,
m, H-7), 1.16 (1H, m, H-9), 1.83, 1.80
(2H, m, H-11), 5.14 (1H, m, H-12), 1.49,
1.03 (2H, m, H-15), 1.80, 1.49 (2H, m, H-
16), 2.74 (1H, m, H-18), 1.59, 1.29 (2H,
m, H-19), 1.68, 1.49 (2H, m, H-21), 1.80,
1.68 (2H, m, H-22), 3.57, 3.46 (2H, m, H-
23), 0.71 (3H, s, H-24), 0.58 (3H, s, H-
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25), 0.87 (3H, s, H-26), 1.09 (3H, s, H-
27), 0.87 (3H, s, H-29), 0.88 (3H, s, H-
30), 4.33 (I1H, d, J=17.7 Hz, H-1"), 3.57
(1H, m, H-2"), 3.61 (1H, m, H-3"), 3.64
(1H, m, H-4'), 3.41, 3.33 (2H, m, H-5'),
4.43 (1H, d, J=6.7 Hz, H-1"), 3.46 (1H, m,
H-2"), 3.13 (1H, m, H-3"), 3.16 (1H, m, H-
4"y, 3.64 (1H, m, H-5"), 3.46, 3.11 (2H, m,
H-6") ;C-NMR (150 MHz, CD,0D) &: 39.9 (C-
1), 26.7 (C-2), 81.3 (C-3), 42.8 (C-4), 48.3
(C-5), 18.6 (C-6), 33.9 (C-7), 40.7 (C-8),
49.3 (C-9), 37.9 (C-10), 24.0 (C-11), 123.8
(C-12), 145.5 (C-13), 44.5 (C-14), 28.6 (C-
15), 24.0 (C-16), 46.8 (C-17), 47.9 (C-18),
46.3 (C-19), 30.9 (C-20), 33.9 (C-21), 34.0
(C-22), 64.8 (C-23), 13.2 (C-24), 16.7 (C-
25), 17.9 (C-26), 24.3 (C-27), 181.3 (C-28),
33.8 (C-29), 26.7 (C-30), 105.7 (C-1'), 73.8
(C-2"), 76.7 (C-3"), 75.7 (C-4"), 66.3 (C-
5'), 105.9 (C-1"), 73.1 (C-2"), 77.8 (C-3"),
71.6 (C-4"), 74.1 (C-5"), 62.0 (C-6"), VL %k
PS5 3CHR [20] B EEAR —F, SEE A
M leontoside B,

a9, kA, ESI-MS m/z: 935.485 9
[M+Na]*,'"H-NMR (600 MHz, CD,0D) &: 1.51,
1.27 (2H, m, H-1), 1.76, 1.37 (2H, m, H-
2), 4.47 (1H, m, H-3), 1.08 (1H, m, H-5),
1.63, 1.37 (2H, m, H-6), 1.60, 1.27 (2H,
m, H-7), 1.10 (1H, m, H-9), 2.00, 1.88
(2H, m, H-11), 5.17 (1H, m, H-12), 1.37,
1.25 (2H, m, H-15), 1.88, 1.48 (2H, m, H-
16), 2.84 (1H, m, H-18), 1.60, 1.27 (2H,
m, H-19), 1.63, 1.48 (2H, m, H-21), 1.88,
1.69 (2H, m, H-22), 3.91, 3.62 (2H, m, H-
23), 0.81 (3H, s, H-24), 0.69 (3H, s, H-
25), 0.90 (3H, s, H-26), 1.17 (3H, s, H-
27), 0.93 (3H, s, H-29), 0.95 (3H, s, H-
30), 4.50 (1H, d, J=7.7 Hz, H-1'), 3.83
(1H, m, H-2'), 3.50 (1H, m, H-3'), 3.56
(1H, m, H-4'), 3.37, 3.34 (2H, m, H-5'),
5.23 (1H, m, H-1"), 3.91 (1H, m, H-2"),
3.87 (1H, m, H-3"), 3.75 (1H, m, H-4"),
4.59 (1H, m, H-5"), 1.25 (3H, d, J=6.2 Hz,
H-6"), 4.47 (1H, d, J=6.8 Hz, H-1"), 3.50
2986

(1H, m, H-2"), 3.87 (1H, m, H-3"), 3.62
(1H, m, H-4"), 3.37 (1H, m, H-5"), 3.35,
3.34 (2H, m, H-6"); "“C-NMR ( 150 MHz,
CD,0D) 6: 39.7 (C-1), 26.7 (C-2), 82.9 (C-
3), 43.0 (C-4), 48.1 (C-5), 18.8 (C-6), 33.4
(C-7), 40.5 (C-8), 49.5 (C-9), 37.6 (C-10),
24.0 (C-11), 123.6 (C-12), 145.3 (C-13),
44.0 (C-14), 28.8 (C-15), 24.5 (C-16), 47.8
(C-17), 48.1 (C-18), 47.3 (C-19), 31.6 (C-
20), 33.9 (C-21), 35.0 (C-22), 64.5 (C-23),
13.7 (C-24), 16.4 (C-25), 17.8 (C-26), 24.0
(C-27), 182.0 (C-28), 33.6 (C-29), 26.5 (C-
30), 105.1 (C-1'), 74.0 (C-2'), 77.8 (C-3"),
71.3 (C-4"), 65.8 (C-5'), 101.8 (C-1"), 72.6
(C-2"), 74.1 (C-3"), 71.1 (C-4"), 70.1 (C-
5"y, 18.1 (C-6"), 105.1 (C-1"), 75.4 (C-2"),
77.8 (C-3"), 76.9 (C-4"), 70.0 (C-5"), 62.4
(C-6"), VA %ds 530k [21] iE 54k —2,
TS e AL AR pulsatilla saponin D,

&Y 10. [k AR, ESI-MS m/z: 935.502 6
[M+Na]*,'"H-NMR (600 MHz, CD,0D) &: 1.52,
1.28 (2H, m, H-1), 1.77, 1.37 (2H, m, H-
2), 4.48 (1H, m, H-3), 1.10 (1H, m, H-5),
1.65, 1.37 (2H, m, H-6), 1.59, 1.25 (2H,
m, H-7), 1.10 (1H, m, H-9), 2.01, 1.88
(2H, m, H-11), 5.17 (1H, m, H-12), 1.37,
1.25 (2H, m, H-15), 1.88, 1.52 (2H, m, H-
16), 2.84 (1H, m, H-18), 1.65, 1.28 (2H,
m, H-19), 1.70, 1.52 (2H, m, H-21), 1.88,
1.77 (2H, m, H-22), 3.91, 3.64 (2H, m, H-
23), 0.81 (3H, s, H-24), 0.70 (3H, s, H-
25), 0.90 (3H, s, H-26), 1.17 (3H, s, H-
27), 0.94 (3H, s, H-29), 0.97 (3H, s, H-
30), 4.50 (1H, d, J=7.6 Hz, H-1"), 3.83
(1H, m, H-2'), 3.57 (1H, m, H-3'), 3.61
(1H, m, H-4'), 3.37, 3.33 (2H, m, H-5),
5.17 (1H, m, H-1"), 3.91 (1H, m, H-2"),
3.87 (1H, m, H-3"), 3.75 (1H, m, H-4"),
4.59 (1H, m, H-5"), 1.25 (3H, d, J=6.1 Hz,
H-6"), 4.48 (1H, d, J=6.7 Hz, H-1"), 3.57
(1H, m, H-2"), 3.91 (1H, m, H-3"), 3.6l
(1H, m, H-4"), 3.37 (1H, m, H-5"), 3.35,
3.33 (2H, m, H-6");"C-NMR (150 MHz, CD,0D)
8: 40.0 (C-1), 27.0 (C-2), 83.3 (C-3), 43.4
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(C-4), 48.5 (C-5), 19.2 (C-6), 33.8 (C-7),
40.9 (C-8), 48.5 (C-9), 38.0 (C-10), 24.5 (C-
11), 124.1 (C-12), 145.7 (C-13), 44.4 (C-
14), 29.3 (C-15), 24.9 (C-16), 48.0 (C-17),
49.1 (C-18), 47.7 (C-19), 32.0 (C-20), 34.3
(C-21), 35.3 (C-22), 64.9 (C-23), 14.1 (C-
24), 16.8 (C-25), 18.2 (C-26), 24.4 (C-27),
182.4 (C-28), 34.0 (C29), 26.9 (C-30),
106.2 (C-1'), 74.5 (C-2"), 77.3 (C-3"), 71.5
(C-4"), 66.2 (C-5"), 102.6 (C-1"), 71.7 (C-
2"y, 78.1 (C-3"), 71.5 (C-4"), 70.6 (C-5"),
18.6 (C-6"), 105.5 (C-1"), 75.8 (C-2"), 78.3
(C-3"), 73.0 (C-4"), 70.3 (C-5"), 62.9 (C-
6") ., DL B S ScHk [22] EIA T, ik
EZAA Y M macranthoside A,

&Y 11, FERE, ESI-MS m/z: 935.492 5
[M+Na]*,'"H-NMR (600 MHz, CD,0D) §&; 1.52,
1.27 (2H, m, H-1), 1.79, 1.38 (2H, m, H-
2), 4.49 (1H, m, H-3), 0.99 (1H, m, H-5),
1.62, 1.38 (2H, m, H-6), 1.69, 1.27 (2H,
m, H-7), 1.12 (1H, m, H-9), 1.95, 1.79
(2H, m, H-11), 5.15 (1H, m, H-12), 1.38,
1.25 (2H, m, H-15), 1.80, 1.52 (2H, m, H-
16), 2.75 (1H, m, H-18), 1.69, 1.27 (2H,
m, H-19), 1.69, 1.52 (2H, m, H-21), 1.79,
1.62 (2H, m, H-22), 3.80, 3.60 (2H, m, H-
23), 0.70 (3H, s, H-24), 0.60 (3H, s, H-
25), 0.81 (3H, s, H-26), 1.07 (3H, s, H-
27), 0.83 (3H, s, H-29), 0.88 (3H, s, H-
30), 4.46 (1H, d, J=6.6 Hz, H-1"), 3.80
(1H, m, H-2"), 3.60 (1H, m, H-3"), 3.67
(1H, m, H-4'), 3.39, 3.29 (2H, m, H-5'),
5.15 (1H, m, H-1"), 3.73 (1H, m, H-2"),
3.80 (1H, m, H-3"), 3.73 (1H, m, H-4"),
4.49 (1H, m, H-5"), 1.18 (3H, d, J=6.2 Hz,
H-6"), 5.28 (1H, d, J=8.2 Hz, H-1"), 3.52
(1H, m, H-2"), 3.67 (1H, m, H-3"), 3.60
(1H, m, H-4"), 3.39 (1H, m, H-5"), 3.29,
3.25 (2H, m, H-6");" C-NMR ( 150 MHz,
CD,0D) 6: 39.7 (C-1), 26.5 (C-2), 82.3 (C-
3), 43.0 (C-4), 48.2 (C-5), 18.8 (C-6), 33.2
(C-7), 40.7 (C-8), 48.0 (C-9), 40.7 (C-10),
24.0 (C-11), 123.8 (C-12), 144.9 (C-13),
44.4 (C-14), 28.9 (C-15), 24.6 (C-16), 48.2

(C-17), 48.1 (C-18), 47.3 (C-19), 31.5 (C-
20), 33.5 (C-21), 34.3 (C-22), 64.8 (C-23),
13.7 (C-24), 16.5 (C-25), 17.8 (C-26), 24.0
(C-27), 178.1 (C-28), 33.4 (C-29), 26.4 (C-
30), 104.3 (C-1'), 74.0 (C-2"), 76.7 (C-3"),
71.1 (C-4"), 64.6 (C-5"), 101.9 (C-1"), 70.7
(C-2"), 78.3 (C-3"), 72.0 (C-4"), 69.5 (C-
5"), 18.8 (C-6"), 95.7 (C-1"), 74.0 (C-2"),
78.7 (C-3"), 73.7 (C-4"), 72.2 (C-5"), 62.4
(C-6"), LA L%Hls 53wk [23] il A —3K,
W 2SI lecanioside A,

&M 12, FERER, ESI-MS m/z: 1057.337 1
[M-H] ,'"H-NMR (600 MHz, CD,0D) &: 1.51,
1.29 (2H, m, H-1), 1.74, 1.44 (2H, m, H-
2), 4.38 (1H, m, H-3), 1.01 (1H, m, H-5),
1.67, 1.29 (2H, m, H-6), 1.58, 1.21 (2H,
m, H-7), 1.10 (1H, m, H-9), 1.91, 1.80
(2H, m, H-11), 5.14 (1H, m, H-12), 1.44,
1.27 (2H, m, H-15), 1.86, 1.58 (2H, m, H-
16), 2.75 (1H, m, H-18), 1.67, 1.21 (2H,
m, H-19), 1.74, 1.51 (2H, m, H-21), 1.86,
1.80 (2H, m, H-22), 0.72 (3H, s, H-23),
0.75 (3H, s, H-24), 0.81 (3H, s, H-25),
0.84 (3H, s, H-26), 1.06 (3H, s, H-27),
0.85 (3H, s, H-29), 0.93 (3H, s, H-30),
4.32 (1H, d, J=7.8 Hz, H-1'), 3.81 (1H, m,
H-2"), 3.56 (1H, m, H-3'), 3.62 (1H, m, H-
4y, 3.32, 3.28 (2H, m, H-5"), 5.05 (1H, m,
H-1"), 3.81 (1H, m, H-2"), 3.77 (1H, m, H-
3"y, 3.67 (1H, m, H-4"), 3.79 (1H, m, H-
5"y, 1.14 (3H, d, J=6.2 Hz, H-6"), 4.43
(1H, d, J=7.8 Hz, H-1"), 3.56 (1H, m, H-
2"y, 3.81 (1H, m, H-3"), 3.67 (1H, m, H-
4"y, 3.39 (1H, m, H-5"), 3.43, 3.26 (2H,
m, H-6"), 4.38 (1H, d, J=6.4 Hz, H-1"),
3.62 (1H, m, H-2""), 3.67 (1H, m, H-3"),
3.73 (1H, m, H-4"), 3.59 (1H, m, H-5"),
3.39, 3.26 (2H, m, H-6");"C-NMR (150 MHg,
CD,0D) &: 39.6 (C-1), 26.8 (C-2), 82.6 (C-
3), 42.5 (C-4), 48.3 (C-5), 19.1 (C-6), 33.6
(C-7), 40.3 (C-8), 48.5 (C-9), 37.4 (C-10),
23.8 (C-11), 123.3 (C-12), 145.0 (C-13),
42.6 (C-14), 28.6 (C-15), 24.3 (C-16), 47.0
(C-17), 42.5 (C-18), 47.0 (C-19), 31.3 (C-
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20), 33.8 (C-21), 34.5 (C-22), 28.2 (C-23),
15.8 (C-24), 16.7 (C-25), 17.4 (C-26), 23.8
(C-27), 181.6 (C-28), 33.7 (C-29), 26.8 (C-
30), 105.2 (C-1"), 75.8 (C-2"), 74.6 (C-3"),
69.7 (C-4"), 65.2 (C-5"), 101.5 (C-1"), 71.0
(C-2"), 79.3 (C-3"), 73.2 (C4"), 68.8 (C-
5", 17.8 (C-6"), 105.3 (C-1"), 76.1 (C-2"),
77.6 (C-3"), 77.8 (C-4"), 72.3 (C-5"), 62.2
(C-6"), 104.3 (C-1"), 76.6 (C-2"), 73.3 (C-
3™y, 71.1 (C-4"), 71.0 (C-5""), 61.2 (C-6"),
DL SR 530k [24 ] foB SR — 3, B e
74 & ¥ A 3-0-B-D-glucopyranosyl-( 1 —4 ) -B-D-
glucopyranosyl-( 1—3) -a-L-rhamnopyranosyl-( 1 —2) -
a-L-arabinopyranosyl-oleanolic acid,
4 HIBPEIE RN

KH MTT %, B+ MCF-7. HepG-2 4l g % 1x
10° /L BEHAN T 96 fLA T, FI& 10% J A i3
[ DMEM 3537365537, FEIAARRIRIE (5.0, 10.0,
20.0, 40.0, 80.0 wmol/L) =TFaTE, WH 24 h,
AR B UL R A37E 490 nm PAAL I E IR OGRE
AIZRICE NP B, 4528, ka2, 3. 6,
10, 12 % MCF-7 AU B A Ml vE, 3, 6, 12 %
HepG-2 4 HAT &L, WK 1,
%1 BUEWX MCF-7, HepG-2 ZHBaH) IC,, & ( pmol/L,

xxs, n=3)
Tab.1 IC,, values of various compounds on MCF-7 and

HepG-2 cells ( pmol/L, x+s, n=3)

&Y MCF-7 HepG-2
1 30.24£0.22* 28.92+0. 26 **
2 18. 64£0.20 ™ 29. 6620, 11 **
3 14.120. 13 17.21£0.10*
4 27.57£0. 16 36. 62+0. 27 **
5 36. 18+0. 12 30.21=0. 24 **
6 13.65£0. 17 7. 4720. 09 **
7 36.37£0. 27 ** 33.74=0.31*
8 32.47£0.25* 30. 00+0. 23 **
9 22.88+0.21 ™ 30.96+0. 21 **
10 13.74£0. 13 33.61x0.19
11 34.020. 27 36. 15+0. 26 **
12 9.47+0. 11" 6. 04x0. 07 **
ZRILAE 0. 48+0. 09 0.630. 05

. SZFRILERK, ™ P<0.01,
5 mREHETENM
FKHINEZHE (LPS) 55 RAW264. 7 E 40 il
BT ARAMNSREREL D)L 1x10°/FLEREE RN T 96 fL
M, & 10% JRZE M5 9 DMEM 5325685 5% 24 h,
2988

A& ANFIHBE (5.0, 10.0, 20.0, 40.0, 80.0 pmol/L)

N R = e S VR 1 S S PO BRI

T2 TR AERN IR 2, BB 2 h 5 A LPS

(1 pg/mL), Z5AXNIRA L T% & PBS, K538 24 h

JE Wt B, R RN & U I E NO A, LA

HUFERFA A PAPEXTIE .t 2 T, LB 2. 6.

9~12 BAPIRIEME

®2 WA LPS S RAW264. 7 MR E) NO £ A
EM IC, & (pmol/L, x5, n=3)

Tab.2 IC,, values of various compounds on NO production
in LPS-induced RAW264.7 cells ( pmol/L, X *s,

n=3)
L&Y 1G5, &) 1G5,

1 10.71+0.25** 8 26.92+0. 32
2 7.85+0. 12" 6.73+0.13 ™
3 15.32+0.19* 10 4.06+0.11"
4 36.21+0.23 ™ 11 9.06+0. 17 ™
5 30. 47+0. 24 ™ 12 3.59+0.09 "
6 3. 60£0. 07 * i FEARAR 4.19+0. 11

7 17.190. 18

. HHUEEKRM ER, * P<0. 05, ™ P<0.01,
6 itHie5%R

ARWFFER FHZ Fh o3 B T BOFI S H AR 4 4R A8
O B AT RIS, R i 12 =
Mg, HhfbaW 4, 5. 9 HERNEARHE
PhrEiss], 8. 12 A IKNA LR Y H e
B2, AWEET R A R R, ka2, 3. 6,
10, 12 X MCF-7 20 i 3% 58 2 30 L0 5 mry 410 o 36 2
L&Y 3. 6, 12 % HepG-2 20 A4 4 ¢ P H B0 1
MEEE, 2, 6, 9~12 B R EPIRIENE, HAl,
SEACA S WIS R AL TR SR, =
AR A MHZE R BAT IR AR T, W
AREEIZAM AR, 25 LRTiE, ARFFELLER
FE=ME AT I B RS, 6 T %2k
MG, WoAZIE Y a2 R 4R AL T 3
IR HEA

S 3
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