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IS REAT B4k, IZ2H MS. NMR SR AR S AR, KA MTT EE LAY 1~6 B AN HepG2 41t
MG, SRR RGO ARKG L 540 3 Xt HepG2 HMARMT-HIF M. &R MNBHEARZEFHEER T 8 MEkEY
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A new alkaloid from Veratrum grandiflorum

SHI Jia-min, LIU Xing-hong, HE Cui-lin, LIN Li-wu, CHEN Dong-lin
West China School of Pharmacy, Sichuan University, Chengdu 610041, China

Abstract: Objective To study the chemical constituents of the roots and rhizomes of Veratrum grandiflorum and its antitumor
activities. Methods The compounds were isolated and purified by silica gel, C-1s reversed phase column chromatography, and their
structures were identified by MS and NMR analyses. The cytotoxic activities of compounds 1—6 against HepG2 (human liver cancer
cell line) were evaluated by MTT method. The effect of compound 3 on cell apoptosis of HepG2 was detected by flow cytometry.
Results Eight steroidal alkaloids were isolated and their structures were identified as (3S,15S)-33-angeloyl-15a-acetylzygadenine (1),
epirubijervine (2), veratramine (3), jervine (4), 3-angeloylzygadenine (5), veratrosine (6), veramitaline (7) and veralkamine (8).
Conclusion Compound 1 is a new alkaloid, compounds 7—8 are isolated from this plant for the first time. Compound 3 showed
moderate cytotoxic activity against human tumor cell line HepG2 with 1Cso value of (13.70 £0.99) umol/L, and induced early apoptosis
of HepG2 cells.

Key words: Veratrum grandiflorum (Maxim.) Loes. f.; steroidal alkaloid; (3S,15S)-3p-angeloyl-15a-acetylzygadenine; epirubijervine;
veratramine; antitumor activities
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D, Ryadh— A B T AR b 2 PR M R A o
fitth o A% SEIGF) FH BRPE IR TIE S AT SR 0, il R B Ak
AL i B a1 3] T 8 M EIREMIEIE
Y, %588 (3S,15S)-3B- 4 HBEHE-150- £ AL LA
1Ef% [(3S,15S)-3B-angeloyl-15a-acetylzygadenine, 1]+
* 4 A 25 K& Cepirubijervine , 2 ) . FE %
(veratramine, 3). /M53% Cjervine, 4). 3-4JHk
ST (3-angeloylzygadenine, 5). L ER
(veratrosine, 6)+ veramitaline (7). veralkamine (8),
Hrp, &Y L N L AEeEY, a7, 8k
HIRNEM M E53 . (G 3 X HepG2
2t E A B R, A R
(ICso) fH N (13.70+0.99) pmol/L, I HAtWEi%ES:
HepG2 4 fitd A& A& FL IR T2,
1 UESHH

400/600 MHz # 3 4R4% (Varaian Unity Inova
AT, EED; AmaZon SL JFitY (Bruker A, %
[E); Nicolet 6700 £L4M 36 ETH (Termo Electron
Corporation, Waltham, E[ED; i UV-3600 %4k
SR (BEAT], HAD; mksE4A ek
1% POL-1/2 (ATAGO A 7], HZA): ELx808 A% T
REfEAR T B (BB Rl 2240 8%, 3£ ); Novecyte
A (ACEA A ], KED; EAHF: ISR
(200~300. 100~200 H, & g THRAFD;
C-18 AHIER} (HAE 1A F]); Annexin V-FITC/PI
YRR TR IR & (BD Pharmingen A 7)); Hi4x
WA NI Al ARSI A R A FD.

B AL P 2 SRR T RCER T far A6t TR 25 6 T
Yy, ZDUNRZFHE 2557 8 SR B S 2 N E
AR R EMFE P Veratrum grandiflorum
(Maxim.) Loes. f., Fr4dx (VG20180601) {7114
JREEREVE 25 22 B R IR A A 9 =
2 &
21 EBSSE

B E T ZE 20 kg, ] 0.1 mol/L g
(200 L) BIEER, RABIEEHTR, BEEE
e A I T AR b, A B . FIREIK
T pH {Ev 10, HIBEFR R (3 &) %
OB IR 3 Ik, P 4s [l WO 71 )5 459128 150 g.
SAEYIEE (150 9) BT g 5, HA
BRI (1001, 501,201, 11, 0: D) k¥
FELEL, BIFFIFIMAN 0.2% = 2.0%, 1356 AN
Fr.1~6,

W Fr.l (5.7 9) SrERAEEIE S, fih-
PIlA (1001, 8:1.5: 1) BRIV, 535 Mt
4y Fr. 1-1~1-5. %% Fr.1-2 (1.6 9) &R EfEREE
Pk E, AMEE-AER (10 0 1) VEME, BEMLS
Y7 (13 mg), Wiy Fr. 1-4 (1.8 @) &R EREREE
ORE B, fmEE-AEH (10 @ 1) ZERERENL, 53
&4 2 (200 mg)

Moy Fr.2 (17 @) SRERAF AR BS, falE-
PIEA (1001, 521, 101D BREEVM, 536 Mt
4> Fr. 2-1~2-6. 34 Fr. 2-3 (1.29) &R EEERHE
s, A& H - HEE (100 @ 1) Y, HEam
Bk-P9fR (1001, 5:1. 3:1. 1:1) RE/SEL
AR LAY 3 (300mg). 8 (8 mg), ¥4y Fr.2-4
(4.3 @) & ERERAE g 505, — S fe- i (50
1) VM, AmmE-aEd (1001, 5:1, 351, 15D
REBEAAEETLEY) 1 (21mg). 5 (400 mg).

oy Fr. 4 (28 @) &R GIGs R, —&H
Fi-FHEE (5001, 30: 1, 20: 1. 10: 1) ¥Ehi, 15
F 9 NS Fr. 4-1~4-9. H s Fr.4-2 (369)
L OLE-BER RS (51, 321, 1: 1) REWM
BRSP4 (150 mg).

oy Fr. 6 (31 @) &Ry e, —&H
Fe-HEE (2001, 101, 5:1. 21 1) ¥k, 153
12 N4> Fr. 6-1~6-12. Fr. 6-3 {R I & k- H
BE (20:1. 10:1. 5: 1) ¥z iEBs 6 Mo
Fr. 6-3-1~6-3-6, H:H1 Fr. 6-3-3 ] C-18 SO AHK: HIEE-7K
(1:2.1:1.2 DBEHRBAEIAY) 6 (400 mg) .
22 ARSI

KH MTT 7%, Btk &4 1~6 5 A4 i
HepG2 40 #5351, HepG2 4Hff T &7 10%fh 4"
&K DMEM SE4 85775 (I 1%X040) Hi%77
ZXPHEKIA, OSSR An i, A
FEH 5X104MmL, LA%EESL 5 000 M4H 4 F T 96
LB, 7£ 37 C. 5% CO, s F-fh IE# 15 9% 24 h
&, gy, fEeEY 1~6 UARMKRE (1~150
umol/L) YEF T-Msdn i, MMk EikE 3 MEAL,
s (X IR R X B2 . 5597 48 h J5, T4
FLIn 20 pL MTT Jefty, k88595 4h 5, Wai iy
F5, FALINN 150 uL DMSO, BE#EAK FCHEIRY
10 min, {45 EWI78 50 AR, T EEARX 570 nm 3
KM (A A, SLIRELR 3 X, @it AfE
THEAS R 25 24 W B T IR 40 P 38 i # ) 22, JEH
Graphpad Prism 6 #4115 1Cso {H -
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2.3 HRAT S

BOW B K A M 25 O 30U, K HepG2
Y LAEEFL 2 X 10°~4X 105 Mfh T 6 FLR T, ¥
BRI T 37 CH CO B 3= M h %55 24 ho 3%
FEREFREL, N 2 mL AR (0. 15, 20, 25
umol/L) k&) 31EFH T M4 i. 48 h jEtde
YR, e EERFRRRIRERE T, 6 LR
PN BE A 8 EDTA) M1k, InAREFRIEH
MG, & LERFRREC, 7% L2k, 4
DUGE F T4 PBS 6 2 38, Ji 100 pL Annexin-
Binding Buffer, &M 5 & I 5 pL Annexin-FITC
A5 pL P, #®EEEH 10 min, _EHLETIIA 200 pL
Annexin-Binding Buffer #i%, 1 h N B4
R, SEEGEE 3 IR, SEELERLIX £s Fon, ff
F NOVOEXPRESS -0 - Hths #4704
3 4R
31 HMEE

EW L B ERRA (Z&FL). 10%
TR - SRR G SR A0, o0 R AL B A7

SRR, SRR E YA RE NI [a]5
—21.5(c 0.2, CH,Cl,); HR-ESI-MS SonH e 15
FI% m/z 618.363 9 [M+H]* (i+5.{E N 618.364 2,

CasHs2:NO9), $2-bEWF 3N CaaHsiINOg, A
WIRIEE S 10; UV AN (nm): 2365 IR viy (cmY):
3399, 1736, 1715, 2936, 1380, IR Jit Bontb &
1 RAFEAEFEFE (3399 cm ) BriFE (1 736.1 715 cm™)
HRHEE S, H-NMR 3 (R 1) R 140
Bt 3155 o4 2.04 (3H, s, CH3CO-15), £l 1 444Vt
ERTES 0k 6.09 (1H, g, J = 7.1 Hz, H-3"), 1.98
(3H,d, J=7.1 Hz, CHz-4'), 1.88 (3H, s, CH3-5"); 34>
HIE(E5 64 0.99 (3H, s), 1.17 (3H, s), 1.06 (3H, d, J =
6.9 Hz); 3 NHAETHIERNR EREFES on
4.99 (1H, d, J = 4.5 Hz, H-3), 5.07 (1H, d, J = 3.4 Hz,
H-15), 4.22 (1H, brs, H-16), 1L 3C-NMR (% 1) I
DEPT it B/nZz&aWH 34 MikfES5, Hi
6X CH3.9X CH. 11 X CH.8X C. 1 6¢ 170.2, 20.7
NS S, oc 168.3, 127.8, 138.8, 16.0, 21.0
FHVHABERE R E S, Jc 104.7, 95.7 SNPGRS

x1 UEW1INE. RIERBEIROKIERIE (600/150 MHz, CDCls)
Table 1 'H-NMR and *C-NMR data of compound 1 (600/150 MHz, CDCls)

720 OH ¢ A OH dc
1 1.66 (m), 1.58 (m) 32.9 22a 1.72 (m) 69.7
2 2.16 (m), 1.65 (m) 26.8 23 1.63 (m), 1.52 (m) 18.5
30 4.99 (d, J= 4.5 Hz) 75.1 24 1.60 (m), 1.49 (m) 29.0
4 — 104.7 25 1.89 (m) 274
5 2.05 (m) 46.4 26 2.27 (m) 61.2
6 1.94 (m), 1.75 (m) 19.1 2.65 (d, J = 11.0 Hz)

7 2.01 (m), 1.66 (m) 17.3 27-CHjs 1.06 (d, J = 6.9 Hz) 17.2
8p 2.57 (dd, J=11.7, 6.0 Hz) 445 Angeloyl

9 — 95.7 Ik — 168.3
10 — 458 2 — 127.8
11 2.18 (m), 1.56 (m) 334 3! 6.09 (g, J = 7.1 Hz) 138.8
120 1.89 (m) 471 4'-CHs 1.98 (d, J= 7.1 Hz) 16.0
13B 1.58 (m) 345 5'-CHs 1.89 (s) 20.7
14 — 79.8 Acetyl

158 5.07 (d, J = 3.4 Hz) 71.3 1" 170.2
160 4.22 (brs) 69.4 2" 2.04 (s) 21.0
170 1.32 (m) 45.4 4-OH 3.97 (s)

18 1.76 (m), 2.70 (m) 61.8 14-OH 3.36 ()

19-CHs 0.99 (s) 19.1 16-OH 4.29 (s)

20 — 73.1 20-OH 4.34 (5)

21-CHs 117s 20.2
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VIR C-4 1 C-9 MIFHIEIR(E 5, DL EEERSE Rk
EY 1 ORI PG ZE A ) A A 1)
IH-NMR H1 3C-NMR ##5 5 3- 4 )41k F ML A 16 /118
Ewan, AN ZH T 1N CBEES, I
H B 7155 H-15 (5.07, d, J = 3.4 Hz) ;3-8 IL
ML EME H-15 (3.74, d, J = 3.0 Hz) 1E1&7 W%
1.33, R OB nTREIET C-15 fi. HMBC 1 (]
D BRI FES 0n4.99 (H-3) 58{55 dc 168.3
(C-1"), 26.8 (C-2), 32.9 (C-1), 46.4 (C-5), 104.7 (C-4)
A, e MEBEE T C-3 4 BT ES
o 5.07 (H-15) 5 6c 170.2 (CH3CO-), 45.4 (C-17),
47.1 (C-12), 69.4 (C-16), 79.8 (C-14) *H>%, i€ L1k
FET C-15 iz,

G L IR SEARRE AL B NOESY 8 KA 5
NOESY i (& 2) &7~ CH3-19/H-5. CH3-19/H-6p+
CH3-19/H-8. H-8/H-6f. H-8/H-13. H-8/H-15 f£{E
NOE #H3%, #M] CHz-19. H-5. H-8. H-13. H-15
[E N B AL, H-17/H-12. H-17/H-16. H-17/H-180.
H-17/H-22. H-16/CH3-21. CH3-21/H-22. H-22/H-26a
17£1E NOE #i2%, FHH H-17. H-12. H-16. H-22.
CHz-21 [FN o #5; k& 11 CD 1% (& 3)

q —!H-'H COSY
— HMBC

1 &Y 1 WEMFEZEN HMBC (H—»C). H-'H
COSY (H—»H) %

Fig. 1 Structure and key correlations of HMBC (H—»C)
and 'H-'H COSY (H—»H) of compound 1

B2 1k&11EZEM NOESY %
Fig. 2 Key correlations of NOESY (H—% H) of compound 1

LA 1
— Bt

200 250 300 350 400
Alnm

3 LAY 1 FHEHBTERRAY CD &
Fig. 3 CD of compound 1 and zygadenine

UEW SR AE e B R R R SZAR R Y, R e
WA 1 (3S,155)-3B- 24 AP IE-150- £ E R LA
Teh%, LA ED.

a2 BER R, BT &M,
. ESI-MS m/z: 414.1 [M-+H]*. H-NMR (400
MHz, CDs0D) ¢: 0.87 (3H, d, J = 6.6 Hz, H-27), 0.89
(3H, s, H-18), 0.95 (3H, d, J = 4.9 Hz, H-21), 1.01
(3H, s, H-19), 5.35 (1H, brs, H-6); *C-NMR (100
MHz, CDCIl;+CD30D) ¢: 37.0 (C-1), 31.1 (C-2),
71.2 (C-3), 41.9 (C-4), 140.8 (C-5), 121.4 (C-6), 31.8
(C-7), 315 (C-8), 49.4 (C-9), 36.2 (C-10), 33.0
(C-11), 72.4 (C-12), 44.2 (C-13), 43.9 (C-14), 28.3
(C-15), 68.8 (C-16), 53.4 (C-17), 17.4 (C-18), 19.3
(C-19), 36.7 (C-20), 17.2 (C-21), 74.7 (C-22), 30.5
(C-23), 31.5 (C-24), 31.1 (C-25), 60.4 (C-26), 19.1
(C-27). LA X 5 SCiRIE I A — 0, e
EW) 2 ARAN 5z

W& 3: ABTERMAR, ZiET &k,
HE. ESI-MS m/z: 410.1 [M+H]*. *H-NMR (400
MHz, CDs;0D) 6: 0.80 (3H, d, J = 6.5 Hz, H-27), 1.11
(3H, s, H-19), 1.34 (3H, d, J = 7.1 Hz, H-21), 2.29



22

Chinese Traditional and Herbal Drugs 2551 3% % 138§ 20205 7 A

* 3369

(3H, s, H-18), 3.49 (1H, tt, J = 11.0, 4.0 Hz, H-3), 3.42
(1H, m, H-20), 3.13 (1H, td, J = 10.3, 4.4 Hz, H-23),
2.89 (1H, td, J = 11.5, 5.1 Hz, H-26eq), 6.91 (1H, d,
J=17.7 Hz, H-15), 7.06 (1H, d, J = 7.7 Hz, H-16), 5.46
(1H, brd, J = 3.9 Hz, H-6); ®C-NMR (100 MHz,
CD30D) ¢: 39.2 (C-1), 32.0 (C-2), 72.5 (C-3), 42.6
(C-4), 144.0 (C-5), 122.8 (C-6), 31.3 (C-7), 424
(C-8), 58.7 (C-9), 38.0 (C-10), 31.5 (C-11), 133.7
(C-12), 144.1 (C-13), 145.0 (C-14), 120.8 (C-15),
126.3 (C-16), 141.2 (C-17), 16.0 (C-18), 19.2 (C-19),
37.4 (C-20), 21.2 (C-21), 67.9 (C-22), 71.9 (C-23),
45.0 (C-24), 32.6 (C-25), 54.8 (C-26), 19.6 (C-27). VLI
Bl 5 Rk E— B, B E a3 NEE

WaEw 4. ABIERMAR, T &M,
FlZ, ESI-MS m/z: 425.9 [M+H]*. H-NMR (400
MHz, CDs0D) ¢: 1.01 (3H, d, J = 7.0 Hz, H-21), 1.02
(3H, d, J = 6.5 Hz, H-27), 1.03 (3H, s, H-19), 2.14
(3H, s, H-18), 3.49 (1H, m, H-3), 3.42 (1H, m, H-23),
3.16 (1H, dd, J = 12.8, 4.2 Hz, H-26), 2.90 (1H, t, J =
9.5 Hz, H-22), 5.42 (1H, brd, J = 4.0 Hz, H-6);
13C-NMR (100 MHz, CDsOD) ¢: 38.1 (C-1), 31.5
(C-2), 72.3 (C-3), 42.2 (C-4), 143.4 (C-5), 1221
(C-6), 31.7 (C-7), 39.7 (C-8), 63.6 (C-9), 38.2 (C-10),
208.5 (C-11), 138.7 (C-12), 146.5 (C-13), 45.5 (C-14),
25.3 (C-15), 32.0 (C-16), 87.0 (C-17), 12.2 (C-18),
18.7 (C-19), 41.4 (C-20), 11.0 (C-21), 67.4 (C-22),
77.0 (C-23), 39.7 (C-24), 31.8 (C-25), 55.1 (C-26),
19.0 (C-27). VA E#ds 5 3ChkkiE —B00, #e
WEY 4 AN 55 .

WEW5: ABTEMAR, HET &k,
ESI-MS m/z: 576.2 [M+H]*. H-NMR (400 MHz,
CDCls) 6: 1.00 (3H, s, H-19), 1.06 (3H, d, J = 6.3 Hz,
H-27), 1.22 (3H, s, H-21), 5.00 (1H, d, J = 3.9 Hz,
H-3), 4.41 (1H, brs, H-16), 3.73 (1H, d, J = 3.0 Hz,
H-15), angeloyl: 6.12 (1H, g, J = 7.3 Hz, H-3"), 1.89
(3H, m, H-5, 1.99 (3H, d, J = 7.3 Hz, H-4);
13C-NMR (100 MHz, CDCls) d: 32.9 (C-1), 26.9
(C-2), 75.2 (C-3), 104.9 (C-4), 46.5 (C-5), 19.1 (C-6),
17.2 (C-7), 44.4 (C-8), 96.3 (C-9), 45.8 (C-10), 33.3
(C-11), 46.4 (C-12), 34.2 (C-13), 80.9 (C-14), 69.9
(C-15), 69.8 (C-16), 44.0 (C-17), 61.7 (C-18), 185
(C-19), 73.4 (C-20), 20.0 (C-21), 70.4 (C-22), 17.3
(C-23), 29.0 (C-24), 27.5 (C-25), 61.4 (C-26), 16.6

(C-27), angeloyl: 168.7 (C-1'), 127.6 (C-2), 139.2
(C-3"), 16.0 (C-4"), 20.7 (C-5"). LA L-%d 5 iR i
— 58], W E A 5 N 3- Y AL A .

&Y 6: BELEERAKR, HiETHE.
IH-NMR (400 MHz, CD30D) ¢: 4.37 (1H,d, J = 7.8
Hz, Glc-H-1), 5.48 (1H, brd, J = 4.3 Hz, H-6), 0.80
(1H, d, J = 6.5 Hz, H-27), 1.12 (3H, s, H-19), 1.33
(3H, d, J = 6.5 Hz, H-21), 2.27 (3H, s, H-18), 6.92
(1H, d, J = 7.7 Hz, H-15), 7.05 (1H, d, J = 7.8 Hz,
H-16), 5.48 (1H, brd, J = 4.3 Hz, H-6); 3C-NMR (100
MHz, CD30D) ¢: 39.3 (C-1), 32.3 (C-2), 79.9 (C-3),
42.4 (C-4), 143.8 (C-5), 123.1 (C-6), 30.4 (C-7), 42.4
(C-8), 58.7 (C-9), 39.2 (C-10), 315 (C-11), 133.7
(C-12), 144.1 (C-13), 145.1 (C-14), 120.9 (C-15),
126.3 (C-16), 141.0 (C-17), 16.0 (C-18), 19.1 (C-19),
38.2 (C-20), 21.2 (C-21), 67.9 (C-22), 71.6 (C-23),
44.9 (C-24), 31.3 (C-25), 54.4 (C-26), 19.6 (C-27),
102.5 (Glc-C-1), 75.1 (Glc-C-2), 78.0 (Glc-C-3), 71.7
(Glc-C-4), 77.8 (Glc-C-5), 62.7 (Glc-C-6). LA %3
5 CfdRiE — 3, SR G 6 N FER.

WEM7: BELEMA, T & ATk,
IH-NMR (400 MHz, CDCls) 6: 5.34 (1H, d, J = 5.0
Hz, H-6), 0.59 (3H, s, H-18), 0.91 (3H, d, J = 6.4 Hz,
H-27), 0.97 (3H, s, H-19), 0.98 (3H, d, J = 7.3 Hz,
H-21), 3.53 (1H, tdd, J = 11.4, 6.2, 5.3 Hz, H-3), 3.22
(1H, brs, H-12), 2.95 (1H, dd, J = 17.1, 10.1 Hz,
H-26ax), 3.62 (1H, d, J = 16.2 Hz, H-26eq); *C-NMR
(100 MHz, CDCl3) §: 37.1 (C-1), 31.6 (C-2), 71.2
(C-3), 42.3 (C-4), 140.6 (C-5), 121.6 (C-6), 31.4
(C-7), 32.0 (C-8), 44.2 (C-9), 36.1 (C-10), 30.1
(C-11), 71.7 (C-12), 46.1 (C-13), 47.5 (C-14), 23.2
(C-15), 27.3 (C-16), 44.1 (C-17), 13.7 (C-18), 19.0
(C-19), 445 (C-20), 19.8 (C-21), 176.3 (C-22), 26.2
(C-23), 27.7 (C-24), 27.0 (C-25), 55.8 (C-26), 19.2
(C-27). LA BHUR 5 SCikkoE — 8, #eseih s
) 7 24 veramitaline.

e 8: BtlEmAR, ZinT & M.
IH-NMR (400 MHz, CDCl3) 6: 0.90 (3H, d, J = 7.1
Hz, H-21), 0.95 (3H, s, H-18), 0.96 (3H, s, H-19), 1.05
(3H, d, J = 7.0 Hz, H-27), 5.34 (1H, brs, H-6), 5.28
(1H, brs, H-12), 4.09 (1H, dd, J = 11.3, 5.8 Hz, H-16),
3.54 (1H, tt, J = 10.7, 4.7 Hz, H-3); 3C-NMR (100
MHz, CDCls) 6: 37.0 (C-1), 32.1 (C-2), 71.5 (C-3),
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42.2 (C-4), 140.8 (C-5), 121.1 (C-6), 24.9 (C-7), 35.1
(C-8), 45.9 (C-9), 36.7 (C-10), 31.5 (C-11), 115.8
(C-12), 150.4 (C-13), 45.3 (C-14), 35.4 (C-15), 71.0
(C-16), 50.2 (C-17), 22.1 (C-18), 19.1 (C-19), 45.5
(C-20), 9.2 (C-21), 57.0 (C-22), 24.9 (C-23), 30.3
(C-24), 26.2 (C-25), 50.9 (C-26), 16.4 (C-27). L E¥;
P 5 SCmk ol — S0, MEELAEY 8 N
veralkamine.
3.2 {ARREIEMINELR

3% 2 WRLEY) 2. 3 % HepG2 4 i 7 H
H S B 0 M BR V. 1Cs0 fELAT N (38.72+
4.36). (13.70£0.99) umol/L, t£&4 4. 6 % HepG2
g0 o AR S A M BRI, S 1. 5 X
HepG2 4 Al A {7 HH B Sl (1) 48 B 2 v 12k
33 ARTATHKINLER

HE 3 &l 4 w50, f¥HH 15, 20, 25 pmol/L

LAY 3 43 BIALFE HepG2 4HMi 48 h J5, AHLELT
X HEZH FHRE T an e bl B (5.13+1.48) %%y
I nE (10.83+0.31) %. (18.66+0.95) %.
(31.5743.94) %, ULHLAY 3 REWs IR EE MK TE
S HepG2 4 & A= F- HBE T

2 LAY 1~6 MMAKEEM (X s n=23)
Table 2 Cytotoxic activity of compounds 1—6 (X £s,n=23)

WEM 1Cso/(umol-L™1)
1 >150
2 38.72+ 4.36
3 13.70+ 0.99
4 54.754+11.69
5 >150
6 72.23+5.39

3H 1 63 R 24201 ) 1Cs0 {9 9.80 pmol-L 1 [14]
The half inhibition concentration of Cisplatin is 9.80 pmol-L~" [14]

=3 A4 3 3t HepG2 4HAATAIZII (X £s,n=23)
Table 3 Effect of compound 3 on cell apoptosis of HepG2 cells (X +s, n = 3)
2Pk Bl (umol-LY) T2 L2 % IR T /% M I T 2R 1% LA 1% MIRETRI%
0 88.43+1.72 5.13+1.48 3.22+0.88 3.21+1.18 8.36+2.18
15 82.59+1.70 10.83+0.31™ 4.68+1.74 1.93£0.20 15.51+1.56"
20 76.27+1.24 18.66+0.95" 3.86+0.44 1.21£0.36 22.524+0.89"
25 62.37+1.56 31.57+3.94 4.65+1.26 141+1.18 36.22+2.74
5 0 pmol-L 7t [hfE: "P<<0.05 “"P<<0.01 *"P<0.001
*P<0.05 ™P<001 *™P<0.001vs0pmol-L?
108 108 § 108 108 5
N 2.02% 3.84% 2.06% 6.67% 0.80% 3.80% 2.77 6.00%
107 1 107 1 107 107 7
106 1 106 1 108 106 7
T 10° B 1051 108 10 4
L
o104 4 10% 1 104 10* 1
k. ]
103 1 : 10° 1 108 103
187.32%" 6.83% ] 10.64% 77.709 17.70% 164.17% - 27.06%
01.8 2 . . 2 i 5 e 101_8 e st 5 . > . 1 1.8 101.8 ) . . - . . .
1028 104 105 108 107 108 1091 1029 10* 105 106 107 108 10%! 1029 10* 105 105 107 108 10°1 1029 10* 105 10° 107 108 1091
payict 15 pmol L1 20 pmol L1 25 umol L.t
FITC-H
4 L&Y 3155 HepG2 R A S HT
Fig. 4 Compound 3 induced apoptosis of HepG2 cells
4 ¥1ig W, 1Cso fHoN (13.70+£0.99) umol/L, f HAEHS

T I R R P e R AR IR o ORI T A
135 8 NSRRI EY), HAEw 11
ANED, a7, 8 NEIRMIZHY 4B
BEEY). B MTT S2UGFIZ0 0 JE T S2 i &
B, (A 3 % HepG2 4 g FL A Hh 455 i 1 41 il 25

755 HepG2 4l fiu & AE FHRIE T,

SEH
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