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[ Abstract ] Objective: To design and synthesize series of rotundic acid derivatives by introducing
aromatic ester groups with rotundic acid as the parent nucleus, test their anti-tumor activity in vitro, investigate the
structure-activity relationship of rotundic acid derivatives in inhibiting tumor cell proliferation, and obtain the novel
rotundic acid derivatives with high anti-tumor activity. Method: Compounds 1-8 were synthesized with rotundic
acid as the initial raw material through the 28-etherification, 38 and 23di-aromatic esterification eaction. The anti-
tumor activities in vitro were evaluated by MTT assay against A375 (human malignant melanoma cells), Hela
(human cervical cancer cells) , SPC-A1 (human lung adenocarcinoma cells), and HepG2 (human liver cancer
cells). Result; Compounds 2-8 were new compounds. Their structures were identified by melting point (MP) ,
high resolution electrospray ionization tandem mass spectrometry ( HR-ESI-MS) ,'H nuclear magnetic resonance

('"H-NMR) and "C nuclear magnetic resonance ("C-NMR). MTT results showed that compounds 3, 5 and 8
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exhibited significant anti-tumor activity, especially compound 5 was found to have the best inhibition activity on
HelLa, A375, HepG2 and SPC-Al with IC,, values of (5.25 +1.08), (5.99 £0.88), (3.31 £1.89),
(5.74 £1.78) pwmol - ™", 1.92, 3.22, 3.79, 3. 72 times of that of rotundic acid, respectively. Conclusion:

Compound 5 has significant anti-tumor activity with great significance for further research and development of new

anti-tumor medicines.
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IX83 U5 & o i 5%, SZ61 U i 1] i S BE ( B AK
[ 1) 5 VS-1300L BY 48 v T4E &5 (R BH I8 BB A FR
ONE]) 5 X4 B S0 A A (I ST T AR AL AR A BR T
{75 7]) s DD2 400-MR #44% ff AL 471X , 79001PC-MSD
T REAY (26 2 HER) s MR-96A I i b1 A% ( 15 % 5
P A BRA W) ;96 fLAR (Corning 23 7)o

Kb iR (A Hl, 22 HPLC 5 , 01 LU — 1k
Bt BN 99.2% ) s MTT, i 25 1 il , — H1 BT
M (DMSO) (Sigma 22 7)) ; it 4= L35 ( - £ WAEY)
B BR 2 W) 5 A B 37 A0 PE R 6 R A0
(A375), N B % 40 ML (HeLa ) , A Jili i J68 40
(SPC-A1), AJFJE 40 i (HepG2) , KB b B 40 Jitd
(MDCK) H 7 MR 2% il B2 2 e 4 1L
2 Ak
2.1 YA
2.1.1 ka1 Mma R BB R 0.976 ¢
(0.002 mol) , & B LI, im A N, N-ZH 5 F
% 30 mL, JC/K B R 4R 0. 966 g(0.007 mol) , i1 i+
HIMA £ 0. 62 mL (0. 01 mol) , LA A7 i -2 R
CBR(1:1) 347 TLC &I, SR+ 6 h, Jny 58 5
J& L, IAZK 200 mL, 59, 2 08, i DF FH K BRI 2
£, HI 2 £ T 100 mL 375 ik , U A0 R0 Bk R AL
1 mol - L™ R AR W, K 45 PE M 3 ¥k, ¥k 30 mL, JG
P TR E I O-S a2  N  I | e
L7/

a1 KRR, AR 0.84 g, /™
% 83.7% ;mp 249.8 ~251.7 C; MS(ESI) m/z
525 [M + Na] " ;'H-NMR (400 MHz,DMS0)§:5.19
(1H,2-CH) ,4.39(1H,19-OH) ,4.14 (1H,3-0H) ,
3.85(1H,23-0H),3.50 (3H,1'-CH, ) ,3.44 ~3.41
(1H,3-CH),3.32(1H,23-CH,),3.09 ~3.06 (1H,
23-CH,),2.61 ~2.54 (1H,11-CH,),2.40 (1H, 18-
CH), 1.88 ~ 1.45 (14H), 1.29 (3H, 30-CH, ),
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Fig.1 Synthetic route of target compounds
1.25 ~1.13(5H),1.08 (3H,27-CH, ) ,0.93 ~0.91
(1H),0.87(3H,24-CH, ) ,0.84(3H,d,J =6.9 Hz,
29-CH,),0.60 (3H,26-CH,),0.53 (3H,25-CH, ) ;
“C-NMR (100 MHz,DMS0)§:177.41(C-28) ,138. 28
(C-13),127.20(C-12) ,71.62(C-3),70.52(C-19) ,
64.69 ( C-23),53.31 (C-18),51.19 (C-1"),47.49
(C-5),46.67(C-9),46.54 (C-17) ,41.81 (C-20),
41.33(C-14) ,41.05(C-8),39.24(C-1),38.01 (C-
4),37.16(C-22),36.23(C-10) ,32.16(C-7) ,28.02
(C-15),26.54(C-21),26.29(C-29),25.80(C-2),
25.13(C-16),24.08 (C-27),23.14 (C-11),17.57
(C-6),16.29(C-25),16.17(C-26),15.41(C-30),
12.55(C-24),
2.1.2 fkEWw2~8 WA HUR A N R R
0.75 g(0.001 5 mol) , # F & H H& 100 mL i1
A5 TR 0.004 5 mol, 4-— B 4 FL it B 0. 366 g
(0.003 mol) , 4+ { H: 58 2 W5, i A 3 © R ik
ZAF B (DCC)0. 582 g(0.003 mol) , 25 i 5 ) 24 h,
UEA, MEW HAK IR A E R KA 3 K, BIR 25 mL,
AP e W T K B R R I K, D R DL AT
k- R L WRAE 3% OB A W 4H 47, Il ), &
BV i, B, Bk, TR BB 5 2 ~ 8,
a2 3,23-0-X0 (28 R HE ) Ko i jig
i, B K 0.49 ¢, =R Jy 48. 7% ;mp 154.3 ~
156.1 °C ;MS(ESI) m/z 711.42[M +H] * ;'"H-NMR
(400 MHz,DMS0)8:7.98 ~7.94 (4H,m) ,7.69 ~
7.63(2H,m),7.55 ~7.48 (4H, m),5.21 (1H, 12-

OR;

1" 0 w O
Ry=—Co© Ra= e T
2' ‘ /Su 2" | / 3m
1 W0 N—" w P N

CH),5.04 ~4.98(1H,19-0OH) ,4.17 ~4.13(1H,3-
CH),4.00 ~ 3.96 (1H, 23-CH, ), 3.87 ( 1H, 23-
CH,),3.50 (3H, 1'-CH, ), 2.58 ~ 2.54 (1H, 11-
CH,),2.41 (1H, 18-CH), 1.93 ~ 1.41 (16H),
1.31 ~1.29(1H),1.24 (3H,30-CH, ) ,1.16 ~ 1. 14
(3H),1.09(3H,27-CH, ) ,1. 04 (3H,24-CH, ) ,1. 01
(3H,26-CH,),0.84 (3H,d,J =6.6 Hz,29-CH,),
0.65(3H,25-CH, ) ; "C-NMR (100 MHz, DMSO ) §:
177.38 ( C-28), 165.10 ( C-1"), 165.04 ( C-1"),
138.30 ( C-13), 133.39 ( C-5"), 133.24 ( C-5"),
129.99 ( C-2"),129.64 ( C-2"),129.10 ( C-4" Fil C-
6"),128.98 (C-3"F1 C-7"),128.85 (C4" Fl C-6"),
128.72(C-3"F1 C-7") ,127. 05(C-12) ,75.03(C-3) ,
71.61(C-19),65.33 (C-23),53.40 (C-18),51.22
(C-1'),47.92(C-5),47.54 (C9),47.03 (C-17),
41.33(C-20),41.05(C-14) ,40.99(C-8) ,37.66( C-
1),37.10(C-4),36.24(C-22),32.22(C-10) ,27.95
(C-7),26.28(C-15),25.79(C-21),25.11(C-29),
25.01(C-2),23.55(C-16),23.13(C-27),22.68( C-
11),17.73 (C-6),16.30 (C25),16.16 (C26),
15.27(C-30)12.89(C-24) ,

G 3 3,23-0-00 (4-fiFf 28 F R 3 ) b
PR R, 1Ak R 0.47 g, 77 K 39.2% 5 mp
148.3 ~ 150.7 °C, MS (ESI) m/z 801.39 [ M +
H]*;'H-NMR (400 MHz,DMS0)§:8.33 ~8.28(m,
4H),8.18 ~8.14 (4H, m),5.21 (1H, 12-CH) ,
5.09 ~5.03(1H,19-0OH) ,4.25 ~4.21 (1H,3-CH) ,
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4.10 ~4.06(1H,23-CH,) ,3.87 (1H,23-CH,) ,3.50
(3H,1'-CH,) ,2.59 ~2.54(1H,11-CH, ) ,2. 41 (1H,
18-CH),1.93 ~ 1.38 (14H), 1.24 (3H, 30-CH, ) ,
1.22 ~1.14(5H) ,1.09(3H,27-CH, ) ,1. 08 (3H,24-
CH,),1.01 (3H,26-CH,),0.94 ~0.88(1H),0. 84
(3H,d,J =6.6 Hz,29-CH,),0.65 (3H,25-CH, ) ;
“C-NMR (100 MHz,DMS0)§:177. 38 (C-28) ,163. 69
(C-1"),163.67 (C-1"),150.26 ( C-5"),150.22 ( C-
5"),138.30(C-13),135.30(C-2"),134.96 (C-2"),
130.61 ( C-3" 1 C-7"), 130.45 ( C-3" Fl C-71"),
127.04(C-12),123.93 (C4"F1 C-6") ,123.80 (C-4"
1 C-6"),76.32(C-3),71.60(C-19) ,66.54(C-23) ,
53.41(C-18),51.21(C-1"),48.06 ( C-5),47.54 ( C-
9),46.85(C-17),41.33(C-20),41.10( C-14) ,41.02
(C-8),37.37(C-1),37.09(C-4) ,36.28(C-22),32.25
(C-10),27.96 (C-7),26.25 (C-15),25.79 (C-21),
25.63(C-29),25.11(C-2),23.55(C-16),23.13 ( C-
27),22.64 (C-11),17.76 (C-6) ,16.29 ( C-25) , 16. 15
(C-26),15.28(C-30),12.73(C-24)

fLa¥r 4 3,23-0-%0 (4508 T BEEL) RO i iz
R, B K 0.56 ¢, 72K K 47.9% ;mp 177.6 ~
179.0 °C ;MS(ESI) m/z779.34[M +H] " ;'"H-NMR
(400 MHz, DMS0)§:7.96 ~7.93(m,4H) ,7.60 ~
7.55(4H,m) ,5.20 (1H,12-CH) ,5.03 ~4.97 (1H,
19-OH) ,4.20 ~4.16(1H,3-CH),3.98 ~3.94(1H,
23-CH,),3.87 (1H,23-CH,),3.50 (3H, 1'-CH, ),
2.61 ~2.54 (1H, 11-CH, ), 2.40 ( 1H, 18-CH ),
1.91 ~1.35(16H),1.23(3H,30-CH,) ,1.19 ~ 1. 14
(3H),1.09(3H,27-CH, ) ,1.03(3H,24-CH, ) ,1. 00
(3H,26-CH,),0.90 ~0.88(1H),0.84 (3H,d, ] =
6.6 Hz, 29-CH, ), 0.65 ( 3H, 25-CH, ); "C-NMR
(100 MHz,DMS0)8:177.39(C-28),164.29(C-1"),
164.23 ( C-1"), 138.36 ( C-13), 138.31 ( C-5"),
138.24(C-5"),130.97 (C-3"H1 C-7"),130. 81 ( C-3"
A1 C-7"),128.91( C-4"FI1 C-6") ,128.77 (C-4"Fil C-
6"),128.42(C-2"),127.16 (C-2"),127.07 (C-12),
75.53(C-3),71.60(C-19) ,65.81(C-23),53.41(C-
18),51.24(C-1") ,48.00( C-5) ,47.54(C-9) ,46.95
(C-17) ,41.33(C20),41.07(C-14) ,41.00(C-8),
37.53(C-1),37.11(C4),36.25(C-22),32.23(C-
10),27.95 (C-7),26.27 (C-15),25.80 (C-21),
25.10(C-29),25.00(C-2),23.53(C-16) ,23.13(C-
27),22.67 (C-11),17.74 (C-6),16.31 ( C-25),
16.18(C-26),15.27(C-30) ,12.79(C-24) ,
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EWS 3,23-0-B(3,5- 5L 28 1P k3L ) $%
W PR R IR B AR R 0. 42 g, 7%y 31.4% ;mp
217.5 ~ 219.2 °C; MS (ESI) m/z 891.37 [ M +
H] " ;'H-NMR (400 MHz,DMS0)§:9.06 ~9.04(m,
2H),8.91 ~ 8.88 (4H, m),5.22 (1H, 12-CH) ,
5.12~5.06(1H,19-0H) ,4.37 ~4.33(1H,3-CH) ,
4.18 ~4.15(1H,23-CH,) ,3.91(1H,23-CH, ) ,3.52
(3H,1'-CH;) ,2.64 ~2.54(1H,11-CH, ) ,2. 42(1H,
18-CH) ,1.96 ~ 1.58 (16H),1.35 (3H, 30-CH, ),
1.30 ~1.16(3H),1.12(3H,27-CH, ) ,1. 10(3H,24-
CH,),1.05(3H,26-CH,),0.94 ~0.90(1H) ,0. 85
(3H,d,J =6.6 Hz,29-CH,),0.68 (3H,25-CH, ) ;
“C-NMR (100 MHz,DMS0)6:177.39(C-28),162. 07
(C-1"), 161.93 ( C-1"), 148.41 ( C-4” FI C-6"),
148.38 (C-4" fi1 C-6"),138.43 (C-13),132.66 ( C-
2"),132.36 (C-2"),128.71 (C-3"H1 C-7"),128.55
(C-3" F1 C-7"), 126.83 (C-12), 122.62 ( C-5"),
122.51(C-5"),76.82(C-3),71.62 (C-19),66.55
(C23),53.26(C-18),51.21(C-1"),48.06 (C-5),
47.46(C9) ,46.72(C-17) ,41.30(C-20) ,41.12( C-
14),41.88(C-8),37.39(C-1),37.13(C4) ,36.35
(€-22),32.23(C-10),27.99(C-7),26.26 (C-15),
25.77(C-21),25.22(C-29),25.09(C-2),23.66(C-
16),23.08 (C-27),22.50 (C-11),17.60 (C-6),
16.17(C-25),16.13 (C-26),15.34 (C-30), 12. 84
(C-24),

&6 3,23-0-3 (X H 4 3k 4% FF Bt 3 ) b
WP TR W R, Bk K 0.56 g, 77 30 48.4% ;mp
242.2 ~ 243.9 °C; MS (ESI) m/z 771.54 [ M +
H] " ;'H-NMR (400 MHz,DMS0)§:7.93 ~7.88(m,
4H),7.06 ~7.00 (m, 4H),5.21 (1H, 12-CH),
4.99 ~4.94(1H,19-0OH) ,4.13 ~4.09 (1H,3-CH) ,
3.91 ~3.87(1H,23-CH, ) ,3.83(6H),3.50(3H,1'-
CH,),3.48 ~3.43(1H,23-CH,) ,2.59 ~2.54(1H,
11-CH,),2.41 (1H,18-CH),1.93 ~ 1.39 (16H) ,
1.24(3H,30-CH,) ,1. 18 ~ 1. 12(3H) ,1. 09 (3H,27-
CH,), 1.02 (3H, 24-CH, ), 1.00 (3H, 26-CH, ),
0.95~0.88 (1H),0.85(d, J = 6.6 Hz, 3H, 29-
CH,), 0.65 (3H, 25-CH, ); "C-NMR ( 100 MHz,
DMSO0)8:177.35(C-28) ,164.74(C-1") ,163. 10 ( C-
1) ,138.27(C-13),131. 14 (C-5") ,131.02( C-5") ,
127.05 ( C-12), 122.21 ( C-3", C-3", C-7", C-T") ,
121.82 ( C-2", C-2"), 113.97 ( C-4", C-6", C-4", C-
6"),74.58 (C-3),71.56 (C-19), 65.07 (C-23),
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55.48( C-18),55.47 (C-5"-OCH, F C-5"-OCH, ),
53.36(C-1'),47.90(C-5),47.49(C-9),46.99 ( C-
17),41.29 (C20),40.99 (C-14),40.93 (C-8),
37.64(C-1),37.07(C-4),36.20(C-22),32.16( C-
10),27.90 (C-7),26.24 (C-15),25.76 (C-=21),
25.49(C-29),25.07(C-2),23.52(C-16) ,23.09( C-
27),22.71 (C-11),17.71 (C-6),16.26 (C-25),
16.13(C-26),15.23(C-30) ,12.88(C-24) ,

&Y T 3,23-0-%0( Wk i Y E 5L ) i b B iR
FG, Ik A 0.44 g, 7% K 42.5% ;mp 243.8 ~
245.3 °C;MS(ESL) m/z 691.42[M + H] " ;'H-NMR
(400 MHz, DMS0)6:7.97 ~7.96 (2H,m),7.30 ~
7.29(1H, m),7.26 ~7.25(1H, m),6.70 ~ 6.69
(2H,m),5.20 (1H,12-CH) ,4.94 ~4.88 (1H, 19-
OH) ,4.12 ~4.08(1H,3-CH) ,3.91 ~3.88(1H,23-
CH,), 3.86 (1H, 23-CH, ), 3.50 (3H, 1'-CH, ),
2.59~2.56 (1H, 11-CH, ), 2.41 ( 1H, 18-CH ),
1.92 ~1.43(16H),1.24(3H,30-CH,) ,1.19 ~ 1. 12
(3H),1.09(3H,27-CH, ) ,0. 98 (3H,24-CH, ) ,0. 96
(3H,26-CH,),0.91 ~0.89(1H),0.85(3H,d, J =
6.6 Hz, 29-CH, ), 0.64 ( 3H, 25-CH, ); "C-NMR
(100 MHz,DMS0)8:177.35(C-28),157.36(C-1"),
157.32 ( C-1"), 147.75 ( C-2"), 147.50 ( C2"),
143.87 ( C-3"), 143.63 ( C-3"), 138.28 ( C-13),
126.99 ( C-12), 118.25 ( C-4"), 118.09 ( C-4"),
112.82(C-5"),112.17 (C-5") ,74.91 (C-3),71.57
(C-19),65.10(C-23),53.34(C-18),51.19(C-1"),
47.63(C-5),47.49(C-9),46.83(C-17),41.29 ( C-
20) ,40.93(C-14) ,40.85(C-8),37.42(C-1),37.06
(C4),36.16(€-22),32.08(C-10),27.91 (C-7),
26.24(C-15),25.75 (C-21),25.59 (C-29),25.06
(C-2),23.65(C-16),23.07(C-27),22.66(C-11),
17.66(C-6) ,16.24(C-25) ,16.14(C-26),15.24( C-
30),12.66(C-24)

58 3,23-0-X0 (I BE HY I JE ) Kb By 1R
FE, Ik K 0.48 g, 77 %K 44.9% ;mp 149.6 ~
151.1 °C ;MS(ESI) m/z 713.40[ M + H] * ;'H-NMR
(400 MHz,DMS0)5:8.73 ~8.68(2H,ArH) ,8. 04 ~
7.95(4H,ArH) ,7.65 ~7.61 (2H,ArH) ,5.21 (1H,
12-CH) ,5.08 ~5.03(1H,19-0H) ,4.21(1H,d,J =
11.7 Hz,23-CH,),4.03 (1H,d, J = 11.7 Hz, 23-
CH,),3.83(1H,3-CH) ,3.50(3H,1'-CH, ) ,2.59 ~
2.54(1H,11-CH,),2.41(1H,18-CH),1.98 ~1.88
(2H),1.80 ~ 1.39 (13H), 1.23 (3H, 30-CH, ),

1.20 ~1.15(4H) ,1.09(3H,27-CH,) ,1. 04 (3H,24-
CH,),1.00(3H,26-CH,),0.94 ~0.90(1H),0. 85
(3H,d,J =6.6 Hz,29-CH,),0.65(3H,25-CH, ) ;
BC-NMR (100 MHz,DMS0)§:177.46(C-28) ,164. 11
(C-1"),164.03 (C-1"),149.98 ( C-2") , 149. 89 ( C-
2" ,147.92(C-3") ,147. 63 (C-3"),138.46 ( C-13) ,
137.47 ( C-5"), 137.40 ( C-5"), 127.36 ( C-4"),
127.29 ( C4"), 127.12 ( C-12), 124.91 ( C4"),
124.72 (C-4"),75.85(C-3),71.71 (C-19), 66.05
(C23),53.49(C-18),51.29(C-1") ,47.68 (C-5),
47.62(C-9),47.02(C-17) ,41.41(C-20) ,41.15(C-
14),40.09(C-8),37.68 (C-1),37.19(C-4),36.33
(€-22),32.19(C-10),28.02(C-7),26.43(C-15),
26.38(C-21),25.89(C-29),25.19(C-2),23.73(C-
16),23.21 (C-27),22.71 (C-11),17.86 (C-6),
16.39(C-25),16.24 (C-26),15.37 (C-30),12.94
(C-24),
2.2 Ko R Ky LA Az W ks i 9g A T 4 3
FUXEIE# 4 M MDCK i SR H MTT 3%, 2 Jii
TR ER T OO B K A 40, R 0. 1%
B IE AR LUJS A F i i ) 8 5R R ZOR T Ak
WCFT A5 o5 B 240 i B W, T A, T 8% 3 MR R R 1 x
10°4~/mL {4 40 i 83, 370 T 96 FLiR . T 37 C,
TIAIIRBE 5% CO, B4R b i 9% 24 h LR,
FERIE IR A A (W 4y 5 5,10,20),
40 pmol- L") By 3E 4L 200 wl, LU A A [E] H B2
IS SLAE M DT dL, Hom A s 2 o 25 B 4l
SRS 24 h 5, NS g- L7 Y MTT % W 20
wh, k225598 4 h, B0 10 min, 7 2 FWER, DA
DMSO 150 pL, #E4% 10 min, F 4% X 4E 490 nm
A AL I 5 W O A a5 B M A A B A A 3 S
U5 2 W AF T A B BE AR R, B IR 3 R
L, R L 3 R, W18 2 [F — 25 9 R i R
it £k, AT SR A5 2 B i o BE (1C, ) o

AL A % = (A — Apan )/ Apaa — Asin)

x 100%

3 #£R

MTT ik 25 B B, & xF 4 B i 4n itk , 1k &
Y1 3,5 F1 8 Yo HAG B %) 00 1 98 A0 B 1 BE S P, L
IC, Bk TG RA,JF H EA & & M2
S BB IO T LB & IR I R A AR A T
i T2 240 6 J 5 e R | 2 A 1G22 0 AN R TR I
FET, 4 AT o s RA R AT 2R ) X 1E % MDCK
MR A R EEPE RN, a5 R LK 1,
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F1 BBEEERETEDITMEMHEME ICs (2 +5s,n=3)
Table 1 Effect of rotundic acid and its derivatives on proliferation activity of inhibitory tumor cell (x £s,n=3) pmol - L -
x| HeLa A375 HepG2 SPC-Al

RA 10.08 0. 85 19.28 £1.05 12.56 +0. 82 21.35 £1.06

1 18.35 £1.25 20.35 £1.12 10.95 =1.21 15.32 2. 15

2 28.42 +1.15 20. 60 0. 67 34.39 +2.87 47.80 £2. 15

3 5.15 +0.58" 7.65 +1.08" 6.25 +1.85" 6.18 £2.05"

4 20.15 £1.23 21.69 £1.28 18.68 £1.65 12.68 1. 65

5 5.25+1.08" 5.99 +0. 88" 3.31 +1.89" 5.74 +1.78"

6 15.36 £2.25 22.35 £1.25 18.18 £2.35 18.32 +2. 64

7 13.48 £0. 52 15.68 £0. 57 12.01 £1.05 18.35 £1. 18

8 6.05 +0. 44" 10.32 £0.98" 5.68 +0.28" 8.62 +1.02"

TSRO0 R i P <0.05, %F MDCK fi% 1C50 3 > 100 pmol-L ™",

4 itig

ARSI LA SR 7 245 6 Hh B B B i o0 A B

1) RA S 26 SALE W, & S8 G niAs 2 Ko i iR H g
T 5 A [A] 00 5 75 R I I A5 3] — 2R 1) 48 19 05 7 i 25
RTEEW , JE % LA SN0 ipgg 36 P 64T TR S5
G RFRW T LS R 4 b g 40 i BA AS (R Y 48
LRV B 5 LA D5 5 IR 5 A AR W TE M SR A
FriR . Horp k&9 3,5 T8 A i % 4 BH 2 A1
THABALA W, 53 B I v S AT RR O A AR X 3 A
Ew B EA R A, k&Y 5 BIE R
TG 3 M8 WEKER NEAEGY S hEH 2
AN TP, bS5 X Hela, A375, HepG2,
SPC-Al 40 M 9 IC,, 4% %] K 5.25, 5.99, 3.31,
5.74 pmol-L™" RA 43 5 J& H iy 1.92,3.21,3.79,
3.72 4%, b B dE RS R T ML E
X T HepG2 I V£ SR [ A0 T HoAth 3 Fh iy 40 i, 53
B 5 A AT R 2 R R Ak % A [) 4 B %) 328 6P A [
B — 2 RO R IR VA 7F T R A 5T

LR LTI AR SO U T A R I IR AT AR 4

HA — 5 WP o6 1 Rl 2 A 5 9 5, T LR
TR H W LR 25 W (R FE L & W, B e Tt —
WHIE, MBETE RA B S5 B 1 S M 3 R B T
S, W o R AR 25 ) rh 4R 5 2 A R0 B i R AL

AP ST B .
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