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B CRAIE RAEERAEET L4 HPLC 5545 F S8R X KAE A 25 (Stephania macrantha) A= Y108t
e aith, 193] 6 A Wh, HakA 2 5@ ad 45 1D 2D NMR AR (S a3 | — @ i T e2A i LR
IR TR0 %2 . 6 A Wil 43 1) % % A isothebaine-1-0-B-D-glucopyranoside (1) |57 58 3 5 (2) a5 R (3) .
L2508 (4) Fl 5 (5) Fns KU (6) , oAb & 1 R i AR ol o . 33 CCK-8 7 VAP 1 r 4323 1 A6 i xof
DU g 24 B N9 200 B A /I 200 R 240 AP S 240 R R B i A L) P s 2 0% v, 5 SRR ] e S M
(2)%F A B i A A B A E AT R IC, I E o 17.02 wM.
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Alkaloids from Stephania macrantha

GU Yingzi, YUAN Yiyang, WEI Wenxuan, XI Jiahe, XIONG Hui, YANG Guangzhong’
(School of Pharmaceutical Sciences, South-Central Minzu University, Wuhan 430074, China)

Abstract Various chromatographic techniques, including normal and reversed-phase silica gel column chromatography
as well as semi-preparative HPLC, were employed to separate and purify the total alkaloids from Stephania macrantha,
resulting in the isolation of six alkaloids. Their structures were elucidated using a combination of 1D and 2D NMR
techniques, high-resolution mass spectrometry, circular dichroism spectroscopy, quantum chemical calculations, and
acid hydrolysis methods. The six alkaloids were identified as isothebaine-1-0-B-D-glucopyranoside (1), isocorydine (2),
stepharine (3), coclaurine (4), reticuline (5), and coclaurine (6), with compound 1 being a novel alkaloid glycoside.
The anti-proliferative activity of the isolated alkaloids against four tumor cell lines (Hep G2, A549, FaDu, HGC-27) was
assessed using the CCK-8 method. The results demonstrated that isocorydine (2) exhibited significant inhibitory effects on
the growth of HGC-27 tumor cells, with IC;, values of 17.02 wM.
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HPLC M 45 S M KA B B 5% E T

6 AP AR (1 1) , 4544 7331 4 isothebaine-1-0-B-D-

glucopyranoside (1) 525 85E (2) S 25 R (3) .

2y (4) Fiikh R (5) 75 KUgERL (6) , Hoh b 5911
B A VIR . RSN BTG PRI o R S 2
XFHGC-27 40 A B AN HIVEH ,1C, 4 17.02 pM.

1 1645t

Fig. 1 Structures of compounds 1-6

1 5 #H

¥ w36 AR 9% 3% AL (AM-500, 600 7, il [F
Bruker) , 24 i #8 8 v SOHOAH A 35 A (RDUE ) L 56
AN BTAL (ZF -, iR S ), S840 AT WA De e B
11 (UH5300 &Y, H A H 57 ), 4 H 8h 507 e Y6 Y
(AutopollV-T I | 3¢ [ & 38 k) , [ — 4 3% X
(Chirascan Plus 8, 3¢ [& N FH G #E28 F] ) | 55 40 HF
Ji i A (Q Exactive &I, 3¢ [ 3R 2R ), BEFE 28 &1L
(RE2000A 1, 1933752 ) , 9f 5 7K X .25 %2 (SHB-D
(1) B9, g DL ), — 4 Ak ik 355 F5 A (MCP-170H
R ZRPRHERZE ) iV TAE & (SW-CJ-2FDG #
IR ) K O AL (DMO412 BY | K g 248112
A BOE LR IR KA S (HH-S2 8L, 5 N T 435K
A B AAER ), i (ASV0870-HK830 2, %%
DB ). 2 ] £ AU 4 3% A YMC-Pack ODS-A (250
mm X 10 mm, 5 pm) ,ODS i 50 pm ( H A& YMC
N FE])  IEAAE R 200-300 H 82 EERS AR G A (T 5
AR T ), K OB LR TR\ LW (AR
M), 3R A = O (E 2GR, ka2,
AL ST ), IR /DN 200 il s 2000 1L A549 L 9
4 il Hep G2 A B % 40 M HGC-27 . A W 5% 9 4 it
FaDu A M % 968 41 i & A 35 5508 L N B & A
B 3k 9 N 28 Il o0 3 RS I e AN B R R
(DG HTE) ,0.25% R B R 45 22 vh il \MEM 55

IR (3 FEFEE ) B4R NTE (LR, H & R -
e R -MPEE R BUSINR (RDUELER) , — R
(b &K ), CCK-8 IR & ( FIFHR =K, EA |
D- 7] % Wl -7 % B <00 PP R S it TR i (v R
M), IR (L-2F e w2 Wl Eh AR A (BT B dr
T HERE (AR A ).

KA AR ZEBAR , 2023 4F 6 H I H = w1,
25 TP R K A 24 2 B KB AT B4 2 0 Bl 2 B
T4 I & A W) K A6 H A 25 (Stephania macrantha Lo
et M. Yang) iJHLAR .

2 IGERSY

2.1 RESHE

4.8 kg KAEHIAS S HAR K3 7%, H 30 L 80% £,
336 24 b Aih0E , LT A2 =Wk B BSR4 15
FIEEF 0.81 kg, BN 2 LKA, ] 5% ERIR 1M
pH 3, I 2R 2 EEAE B 4 VR, 451% 600 mL, UK JZ
5% S EACAN RO pH A 10, IEEE K4 A= P il AT
L L UEROH 4R LR A4 IR, B IR 600 mL,
¥ TR O BEAH S 8T 00 2 Wi 6 I v e, T
18 RAEH AN 25 S L 00 320 o FREX 280 o A= WIHdatEA T
IEAHAEJZ BT (200-300 H ), L5 H Be- F B2 (50: 1,
30:1,10:1,8:2,7:3,1: 1) Ay 70 b7 6 B2 Ve,
FEUR A 4 , 2 rS A, LU v Bk - £, 8 TR -
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TR JETT R i R AR B A S R Bt
WECTLC A6 I 45 5L B 1 J0 W vk 4 5 01 9 N4 43
(Fr. A-Fr. 1 ). ¥ Fr. HFI Fr. [ &35 2]/ 8.68 ¢
AT R AH ODS #EJZ T, LAF FE-7K (1:9-1:0)
A PR R ) HE AT R BE BRI , TLC KI5 9% R 7 44149
(Fr. A- Fr. g). ¥ Fr. ¢ (2.24 o) #k 47 IE M A E T
(200-300 H ), LA i fik-— 2 (15:1-0: 1) AP i
FVHEAT R0 FE VR, TLC & A FF 434 10 1~ 41 43 (Fr.
c-1-Fr. ¢-10). ¥ Fr. -7 i3 1 il 2 HPLC (% J7 746
(2N -7K=25:75, il # : 3 mL/min) 15 2L 59
1(2.1 mg, £,=25.2 min). ¥ Fr. c-4 3 12 2 11 45 HPLC
1y 7 alifk (25 -7K=50:50, 37 % : 3 mL/min ) 5 £
& 5(32.9 mg, 1,=7.2 min). ¥ Fr. a(3.3 g) #E4T
IE AR JZ M7 (200-300 H ), LI A7 i k- — 20 (132 1-
0: 1) g YRR HEA 746 B R, TLC K2 & 90 214>
53 (Fr. a-1-Fr. a-21). ¥ Fr. a-9 i 5 2 1 45 HPLC
1 7 vk alifk ( 25 -/K=25:75, i : 3 mL/min) 15 5]
fbE%3(4.8 mg,1,=20.6 min). ¥ Fr. a-1238 52 2 il £
HPLC [ )7 44k ( Z -7k =18+ 82, Jfit 3# : 3 mL/min)
581k 454 4(5.0 mg, ,=12.6 min). A Fr. BFl Fr.
F 40 50 38 o F o 2 L 19 BP0 2(6.24 ¢) Al
6(399.05 mg).
22 Eg/kfRsRIEn

BALAYI1 1.0 mg i T2 mL CF,COOH (4 mol/L.)
FEWH  TE 95 "COKIBR R SOV 3 h, ¥ AT & &R,
SERFR (2 mL) (19 CH,CL 2 B3 ¥k, ¥ 7K 24 015 vk
4 BAR K A 5 (AR o

L D~ %6 Bl RN L0 2 0 A o o, PR HUAS B
dn 1 mg, FEARE S KB S in A TC/K I BE 0.5 mL
A L-2F e 202 FP R R R 3 1.0 mg T 60 “CoK 5 h
ST by BB G A S L A8 Y 2R 5 Bt 5 R
fisi, T 60 “CoK By TP 4RSS0 1 h, B S I 17
BHE N, H0.22 wm B GFLIE B 8, BIAS pr v
sl VR RN 7K A S VAU

3 ) BURR o il T TR K SRR S TR AS S pL &
HPLC( ZE-7K=25:75, i i : 0.8 mL/min, K% K
49250 nm, 73BT AE K YMC-Pack QDS-A {4354 4.6 x
250 mm, KiAE 5 wm) FEAT 35 534 . D-4 25 4% A L-
25 AT A ) 0 AR B D 23 530 2R 25.04 min A
22.43 min, /K fift B b AT AR B 09 Of B I TE] Ol 25.02
min , PRI TR S 70 25 A B 26 XF R4 7 D Y
2.3 HEEFEEMNR

K F CCK-8 Y& A 43 15 2] 1) A5 ) 8 1-6 X
HepG-2.A549 . FaDu ., HGC-27 By 34 (35 M . LAk

B 1-6 R SEHR 2, LIGUE Ay BE A X BE 2% ) sf 152
Xof B AT (2 40 S 5 24 90 %) A5 AR BTG i ¥ % 9 3% )
FAs 20 O 20 B AN 25 9 19 SR B 10% CCK-8
FREFRFE) . OB K A L 1x10° A~/ %%
JERERN T 96 FLAR G % 2 A MG BE I 45 24, AR LA
W R 20 pM (19 3Z K46 5 ) 100 wL T 37 °C.5%
CO, B EE 240 rh 4k 22 15 57 24 h, SR 5 7 LIS W, AL
BA 100 L & 10% CCK-8 T /E W A B 35 3, T
37 °C.5% CO, kL1555 1 h, FHBEAR I 5E 2% FL7E
450 nm bR (A . HE S50 3 U, & 415 %)
P 3 FL . ARIEIASAY A (T E AR X
RIKFN45% K L b WA P B B B (03125,
0.625.1.25.2.5.5.10.20,30 puM) , 35 HAH W Y
1C,fH .
j{I]—FE'J$= [ (4 mss_A ‘i:sa)/(A xm_A §F\> ]X100%.

3 ER545H

3.1 HEHEE

AEA W 1 0 0T E TE K R, Bk B 4 ARG 21
o, HEWHZ AL & Y AT RE N AE 15 . HR-ESI-MS R
HAESY T B T8N m/z 4742119 M+H ]* C,H,,NO,
A : (474.2122) , BOHEI AL S99 109 53 1 X0
C,.H, NO,, N FIEE Jy 11. NMR 308 45 17—
AR LR T 1005 5 (6, 4.32(1H, d, J=7.0 Hz) ]l
— 2 R 5 5 (6, 105.7(d),75.9(d) ,77.6(d) ,
71.2(d),76.9(d) ,62.7(0) |, HEMiZ AL AW PT BES AT
— NI A Y VT RR K AR X K
PEAT B KL Y I i e e Je 37 £ Ak S B . HPLC 43
i 2 W R 7K fiff 7= 400 i A5 A ) [) D~ 2 A (R T 2B )
A AE R PR B D S AE S0 1 S A D- A R
4545 i B 0 A AR 8 (J=7.0 Hz) , A] LUB 22 4k
AW 1R T OB S B-D B A RE | s AR I
i) NMR {5 = 45, £ & % 1 ()'H NMR (500 MHz,
CD,0D) & Bn A 1 ML ST & 75 5[5, 6.85
(1H,s) I 145 1,2, 3- = BUC B 2K R (5 5[5, 6.94
(1H,d,J=7.0 Hz) ,6.98(1H,d, J=8.5 Hz) ,7.25(1H,
dd,J=7.5,8.5 Hz) | , 2" HH 51555, 3.89(3H,,s),
3.88(3H,s) | Fl 1 4~ A W B A5 =[5, 2.71(3H,s) |.
“C NMR (125 MHz, CD,0D) 1 DEPT i I /9 {2 /n A
8> sp’ Ak AR BT F ALk [ 8, 158.8(s),153.0(s),
143.4(s), 138.2(s), 129.3(s), 128.9(s) , 127.7(s) ,
123.4(s) |, 1N AW HE (S, 43.2(q) |, 24> HH 4 3
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[8.56.5(q),56.2(q) ], 41 sp’Z ALK IS, 111.9(d),
120.5(d),129.7(d), 112.2(d) ] A1 34~ H [ 28.6(1),
53.9(1),35.8(1) |. ZEA LA I NMR (5 , 4l iz 4k
B0 kg BT A R A . KA A 1 TR NMR %%
P 5 5 5 5 E 1) NMR BcHis ' UEA T B, 2 B N1k
A Y NMR $088 54— 200, Hoah i E 222 545 T B
I BARE A A —FF 5 5 52 B R i — X
TR AR A A A Y T (6, 6.76 (1H, dd, J=8.0, 1.0
Hz),6.79(1H,d, J=8.0 Hz) |, Mi7Efb &9 1 o H B —
HARM 1,2, 3- = BRI 5 , 456 HMBC K1 i
7~ H-8(8, 6.94) 5 C-7(8, 35.8)#H &, B € T BRI
BB 1,2, 3- = AR . HMBC El3% & 7 H-10
(6,6.98)5 C-11(5, 158.8) MG (K 2,4 1), I A K
(8, 3.88) 5 C-11(5, 158.8) A&, F W] B ¥R I H 4 3%

HEHEAE C-11, 17 ROESY 3% H-10(5,, 6.98) 5 HI 4
F (8, 3.88) A — L UESE T iR HEWT . ROESY
FlE 38 s H-3(8, 6.85) 5 75—~ 4 3L (5, 3.89)
FHIG, R T X A H AR 7E C-2 1, HMBC Bl
b7 R A L o BT H-1'(8,, 4.32) 5 C-1(8,
143.4) AH &, 15 BH 46 26 478 20 o 1 B F2AF C-1 467 . 3l
i % BE s ELE (DFT) XHZ 46 &9 1) CD B 4T
IEPLE R 3 R, £ B S RELE) T3 ECD
JEE 5 S8 ECD SGig— 3, RULZAL G WY C-6a 11y
A KRRy S.

fEG W2 8 ks b, LB BAG 2060 . 'H
NMR (CDCI,, 600 MHz) 8,: 6.70 (1H, s, H-3) , 2.70
(1H, dd, J=16.8, 3.6 Hz, H-4) ,3.20 (1H, m, H-4) ,
2.50(1H, m, H-5), 3.05(1H, dd, J=13.2, 3.6 Hz, H-

/ X_HMBC

K2 AbA9 1109 HMBC Al 'H-"H COSY

= 'H-'H COSY

Fig.2 Key HMBC correlations and '"H-"H COSY of compound 1

140

6[mdeg]
(=}

-60
—-80h !
=100 f,,
120"
-140

— Exp. ECD of 1
— Calcd. ECD of 6aS-1
- - - Calcd. ECD of 6aRr-1'

200

K3 LAY 1 SEE A ECD B

Fig. 3 Experimental and calculated ECD spectra of compound 1

250 300 350
Mnm

F1 LAY 19 'H NMR . °C NMR AT HMBC $04% (500 MHz, 125 MHz, CD,0D)
Tab. 1 'HNMR, ""C NMR and HMBC data of compound 1(500 MHz, 125 MHz, CD,0D)

400

' o,/ppm S./ppm ' 5, /ppm 6./ppm
1 143.4 11 158.8
2 153.0 1la 123.4
3 6.85(1H,s) 111.9 11b 128.9
3a 1293 OCH,-2 3.89(3H,s) 56.5
3b 127.7 OCH,-11 3.88(3H,s) 56.2
4 2.84-2.88(2H,m) 28.6 -NCH, 2.71(3H,s) 432
5 3.28(2H,m) 53.9 r 432(1H,d,7.0) 105.7
6a 3.25(1H,m) 64.2 2 3.27(1H,m) 77.6
7 248(1IH. 1, 13.0) 35.8 3 3.27(1H,m) 75.9

3.16(1H,m)
7a 138.2 4 3.06(1H,m) 712
8 6.94(1H,d,7.0) 1205 5 2.78(1H,m) 76.9
9 7.25(1H,dd,7.5,8.5) 129.7 6 3:26(1H.m) 62.7
3.14(1H,m)
10 6.98(1H,d,8.5) 11222
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5),2.90(1H,m,H-6a),2.47(1H, m,H-7),3.05(1H,
dd, J=13.2,3.6 Hz,H-7) ,6.82(1H, d, J=7.8 Hz, H-
8),6.85(1H,d,J=8.4 Hz,H-9),2.55(1H,s,N-CH,) ,
8.83(1H,s,0H),3.70(3H,s,0CH,-1) ,3.90(3H, s,
OCH,-2) , 3.91 (3H, s, OCH,-10). “C NMR (CDCI,,
150 MHz)§,: 142.3(C-1),151.5(C-2), 111.1(C-3),
129.1(C-3a) , 130.1(C-3b) ,29.3(C-4),52.9(C-5),
63.0(C-6a) ,35.9(C-7),130.0(C-7a) , 119.2(C-8) ,
111.2(C-9) , 149.6 (C-10) , 144.1 (C-11) , 120.3 (C-
11a),126.1(C-11b) , 44.0(N-CH,) , 62.2(OCH,-1) ,
56.0(0CH,-2),56.3(OCH,-10). Dk | NMR %4 5 3¢
Mk 4 E ) 558 55 (isocorydine) — B, BC%E 7 1%
G R 2

G 3: LA A TCE TR R A, AL B R 0 A 21
{6, . "H NMR (CDCl,, 500 MHz)$,: 6.64(1H,s,H-3),
2.77(2H,m,H-4),3.47(1H, m,H-5),3.15(1H,m, H-
5),4.32(1H,dd, J=10.5,6.5 Hz,H-6a) ,2.40(1H,dd,
J=12.0,6.5 Hz,H-7) ,2.28 (1H, dd, J=10.5, 10.5 Hz,
H-7),6.90(1H,dd, /=9.5,2.5 Hz,H-8),6.42(1H,dd,
J=10.0,2.0 Hz,H-9),6.30(1H,dd, J=10.0,2.0 Hz, H-
11),7.02(1H,dd, J=10.0,3.0 Hz,H-12),3.81(3H,s,
OCH,-1),3.51(3H,s,0CH,-2). "C NMR(CDCL,, 125
MHz)8.:153.5(C-1),144.6(C-2),112.3(C-3),128.1
(C-3a),132.8(C-3b),45.0(C-4),48.1(C-5),57.7(C-
6a),26.1(C-7),51.3(C-7a), 134.7(C-7h) , 149.9(C-
8),128.5(C-9),186.5(C-10),128.5(C-11),149.9(C-
12),56.5(0CH,-1),61.2(0CH,-2). |- i& NMR ¥ &
55 SCHRHE [3 10 B ats By R 68 (stepharine ) — 34,
Y AA W e 1 R

AW 4: B 6 T0E T AR, LAk B0 5 2 A 21
{4, . "H NMR (CD,0D, 500 MHz)§,: 4.08 (1H, m, H-
1),3.21(1H,m,H-3),3.14(1H, m, H-3) ,2.78 (1H,
m, H-4),2.74(1H, m, H-4) ,6.68 (1H, s, H-5) , 6.66
(1H,s,H-8),2.86(1H, m,H-9),2.81 (1H, m, H-9) ,
7.09(1H,d, J=8.0 Hz,H-2') ,6.77(1H,d, J=8.5 Hz, H-
3'),6.77(1H,d, J=8.5 Hz, H-5') ,7.09 (1H, d, J=8.0
Hz, H-6') , 3.82(3H, s, OCH,-6). “*C NMR (CD,0D,
125 MHz)8,:58.0(C-1),41.4(C-3),29.1(C-4),126.4
(C-4a),116.5(C-5),148.0(C-6),145.8(C-7),112.8
(C-8),130.5(C-8a),41.9(C-9),130.5(C-1"), 131.4
(C-2'),114.1(C-3),157.4(C-4'),116.5(C-5) , 131.4
(C-6),56.3(0CH,-6). I-3& NMR #5455 SCHk A5 1)
5 2558 (coclaurine) — 2, i %2 Z AL &Y M 5

AW 5 b kY, ML B BAG 45 . 'H
NMR(CDCI,,500 MHz)$,:3.66(1H,t,J=6.0 Hz,H-1),
2.71-2.83 (1H, m, H-3) , 3.16 (1H, ddd, J=4.5, 8.5,
13.5 Hz, H-3) , 2.54 (1H, dt, J=5.5, 15.5 Hz, H-4) ,
2.71-2.83(1H,m,H-4),6.53(1H, s, H-5),6.40(1H, s,
H-8),2.71-2.83(1H, m, H-9) ,3.02(1H, dd, J=14.0,
6.5 Hz,H-9),6.78(1H,d, J=2.5 Hz,H-2") ,6.73(1H,
d,J=8.5 Hz,H-5') ,6.60(1H,dd, J=8.5,2.5 Hz,H-6')
2.44(1H,s,N-CH;),3.85(3H,s,0CH;-6) ,3.84(3H,
s, OCH,-4). “C NMR (CDCl,, 125 MHz) §,: 64.6 (C-
1),46.9(C-3),25.2(C-4),130.6(C-4a) ,110.5(C-5),
145.1(C-6) , 143.4(C-7),113.8(C-8),125.5(C-8a),
41.1(C-9),133.4(C-1"),115.7(C-2") , 145.2(C-3) ,
145.4(C-4),110.7(C-5),121.0(C-6') ,42.6(N-CH,) ,
56.0(OCH,-6) ,56.0(OCH,-4"). Lk I+ NMR %#& 5 3¢
R TE 1 B A R (reticuline ) — 8, i %E 2 14L&
YR Bkl R

G 6: | tedn, Uik sr 8 W AG L0 & . 'H
NMR (CDCl,, 600 MHz)$§,: 6.66 (1H, d, J=7.8 Hz, H-
1),6.75(1H,d, J=8.4 Hz,H-2) ,7.54(1H, s, H-5),
6.33(1H,s,H-8),3.71(1H,d, J=5.4 Hz, H-9) ,2.98
(1H,dd, J=17.4,5.4 Hz, H-10) ,3.33(1H, d, J=16.8
Hz, H-10) , 1.77 (1H, ddd, J=12.6, 12.6, 4.8 Hz, H-
15),2.37(1H, ddd, J=13.2,3.6, 1.8 Hz, H-15) ,2.49
(1H,m, H-16),2.61(1H,dd, J=11.4,3.6 Hz, H-16) ,
6.33 (1H, OH) , 2.46 (1H, s, N-CH,) , 3.89 (3H, s,
OCH,-3),3.75(3H,s,0CH,-6). "C NMR (CDCl,, 150
MHz)8,.:119.0(C-1),109.6(C-2),145.5(C-3),143.4
(C-4),120.4(C-5),151.2(C-6) , 181.5(C-7),122.5
(C-8),61.2(C-9),32.8(C-10),129.8(C-11), 124.0
(C-12),43.7(C-13),161.4(C-14),37.7(C-15) ,47.2
(C-16),41.8(N-CH,),56.4(0OCH,-3),55.0(0CH-6).
P NMR %4 5 SOk i 8 [15]) 59 5 KU Bk
(sinoactine ) —2 , UL B 1ZALEY) F B KO, .

3.2 FIEEEMENRER

KM CCK-8 ¥ , LA N FRPE 2, PF-th 43 25 3|
149 A ) Bk 1-6 X DL el i 928 48 A (N ST /) &4t e it 9 4
Jitl A549 . AR 40 0 Hep G2, A\ B %8 40 it HGC-27 .
N 95 240 . FaDu) RO HTIEE TG M . 25 R WI7E 20
WM B BE T, A 1-6 X5 AS 7] 4 i 9 40 e 52 AN
[ 2 B Al R, LA 32N T 50% , (UG 4 2
XFHGC-27 40 M A= < i il 8 K T 50% , 1 8 Wk J
BERE I RZ AL AP 1C, (60 17.02 pM (3 2).



o5 2 1) wY

Y85 RAEHAN A A i o B 5

179

K2 LB 1-6 X PURN R A0 A AT A
Tab. 2 The antiproliferative activity of compounds 1-6 against four

tumor cell lines

o 16,
Hep G2 A549 FaDu HGC-27
1 >20 >20 >20 >20
2 >20 >20 >20 17.02+4.45
3 >20 >20 >20 >20
4 >20 >20 >20 >20
5 >20 >20 >20 >20
6 >20 >20 >20 >20
WG4 3.46+0.42  4.45+0.69  3.77x0.51 12.38+1.43
4 Z5iE
MIRAE A 75 vh A 73 12 S 7 Y 6 AR Wi, 1

5 BT HE TS | Ji B I TR S 5 Y S S s b R R
T W TR A= Wk, PR Ak B 9 isothebaine-1-0-B-D-
glucopyranoside A B I K AL HIAS 25 4025 i AR

PR . 73 8 B (4 A W R A T AR SN R 4 i
BTG PRI, 45 2R W IX 64> A= Wy OGS DU Al fir e

4 (Hep G2.A549 .FaDu \HGC-27) 4 KA A [
FE IR, Hodr b &4 2 % HGC-27 4 A Bt
AIPLHE B RCR , 1C5, 0 17.02 pM, AL & ¥ 278 K4k

A ER) EZEY 2 — , BA o H 5 30U
FH BERE AR N e LB, BT S R i, LAY

KBRS YEAL S, o Jm St — TR ATT
KM IR AE A AR AL T b4 Hls
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