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Abstract ; The aim of this study was to screen active constituents that reverse multidrug resistance( MDR) in P-glycopro-
tein( Pgp) overexpressing cancer cells from plant Metaplexis hemsleyana Oliv. ( Asclepiadaceae). The aerial parts of M.
hemsleyana were extracted with hot ethanol. After removal of ethanol,the concentrated ethanol extract was successively
extracted with petrol ether( PE) , ethyl acetate (EtOAc) and n-butanol (BuOH) to yield PE,EtOAc and BuOH fractions.
Chemical constituents from the BuOH fraction were isolated through silica gel and ODS chromatographic columns. The
chemical structures of isolated compounds were identified by comprehensive spectroscopic analysis on their NMR and MS
data. Activity of the four compounds in reversing resistance of MDR cancer cells to vinblastine , doxorubicin and paclita-
xel was evaluated in Pgp-overexpressing human epidermoid carcinoma cell KB V1, leukemia cell K562/Dox, hepatoma
cell HepG2/Dox and cervical carcinoma cell HeLa/Tax. Four compounds were obtained from the BuOH fraction and
their structures were identified as tenacissoside H(1) , marsdenoside B(2) , tenacissoside A (3) and marsdenoside H
(4). Compounds 1 and 2 at 5 uM, a non-cytotoxic concentration, significantly reversed the resistance to vinblastine,
doxorubicin and paclitaxel in all four MDR cells. At the same concentration, compounds 3 and 4 had no or only weak re-
versal effect on drug resistance. This is the first report that tenacigenin B derivatives were found from M. hemsleyana
and tenacissoside H and marsdenoside B showed activity in reversing MDR in Pgp overexpressing human cancer cells.
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glycoprotein, Pgp) 413 i I MDR, B & Ji& iy
obgga Ak 46 A5k ) s 8 R Y T RE R A R
( Metaplexis hemsleyana Oliv. ) J&: B ERl B EMY),
NAEWR, ELHA T = oM P4, A7 4
WAL YA T R B B S i A
WFFE2 8 LA oA Cy 8RR IF
R BRIRI RS A8 W38 56 B 3l G O T & (Te-
nacigenin B) 2RI C,, H (A HE IS AT A= ) B AT 100 5%
Pep /-1 IR 4. MDR /EH], LA RAER N B A
FEINSREAZ WL AN SRR T
PIMHAEPIHER & A 2 A S e 2k G, BHARBREAT A=,
itk SR AR RE A9 TR SR A TR e A e
), FATTR A T T k2B A i SR
HA Mg AT R E IR 253526 . AR SCHR A X 4
R TR AR B 4 4> Cy BARERERT A
(7 B S RE SR, SOHXT Pep i ik 4 ifs MDR
YEF 5208

1 HESHEE

11 S

A2 BT (paclitaxel, TAX) | £ ¢ [E A2 (doxorubi-
cin,DOX) K HH ( vinblastine, VBL) | 748 2 ( vera-
pamil, VRP) | ( 3£ [F Sigma /A &) ) ; RPMI 1640 5% 57
3£ DMEM X535 3L ( Biological Industries, Iserel) ; Jify
A= 1fLE (FBS) (e H AEH AL (36 [ Gibeo 28H])
CCK-8 4 i+#olsn & ( H AR R 24) . &
P S5 B A 2 a0 28 0 [ 72 G M i, R 22 T e e
(200 ~300 H) M2 ik H(10 ~40 pm) ,F
EyHErEAL TA PRA F] B ENEERE G (10 x 20
cm) , {8 Merck A ;MSCL, TLC &R 7N 6% &
AR-3% & HEE-50% LW YR ERA S
P A8 £ K B, 28 v R 2 g R YA ) A ) el
BRI S N B R 8 8 JE AL AR 5 E ( Meta-
plexis hemsleyana Oliv. ) , \pZRARAE T M P EEZS K
PR BT IR 2 R LI
1.2 FEUFH

DRX-400 %1 5 A% i M 4 {30 & A% A4 1%
(NMR, f&[% Bruker 23] ) 5 i 80 AH (LA (A0 #5%
>k PDA-100,UVD-170U, ZE[E Dionex 2~ H] ) 5 e
JEAEE T R (FIRBERHL A PR AR ), HF-212 #
CO, dfLIEFRAE ( B ) R A A PR A R ) 5 1
A= Wy v TAE & (IR 003 B A0 i 3 A PR
7)) ; MK3 AU HR{Y ( & [E Thermo fisher /3 F]) o

1.3 RESBESEHEE

HEBTE L T4 T8 (10.0 kg) |, il 80% £ %
IR HEER 6 Y, BEYK 2 h, WOEE 2 Tt F BT, ik s v
FICEEMR, AR A, I ik kB AR , K AR AR v 2,
i £ TR AIE T RERE I, 20 BUR HLAH , R e 4, B2
T, 53 5AF LR LBRFRAL 300 g(155 3. 0% ) FliE
TEEEBAL 140 g (152 1.4% ) . BUE T EEH AR E
(140 g) , JinH s e, 538 o rk i (200 ~300 H) $F
A, &R T, BAERHE (200 ~300 H ), AT —
I (100: 0 98:2.95:5 901 10,8020 # 50: 50) A
JEVR I, B0 YCHE 500 mL W, WACAE 80 4N 18
43 AR TLC A 25 Fe 5 M 4148, 45 7 435
B HL(/84) 1-15, FA)) JH2(16-27) (H3(2840) .
H4(4145) H5(46-60) .16 (61-64) Il H7 (64-80) .
I HO HEATHE AR ZE T, & — B (95: 5) Y,
i 30 mL, ISt 4E 150 41853 18 43 1-50 28 ODS J Af
HZE AT, HEE—K (70: 30) YEME, 7516 A 4 1 (10
mg) . H2 JEATREMHEZ M , 41 Ik — 2. 1R £ i (100
10 ~60:40) YL, 43 100 mL, 4 70 M4, H
L f Y — 2R U1 (90: 10) YR 28 ODS S AH A
JEHT, FHBE—7K (60: 40 ) PR, 15 2 1Y 32 53 28 2R
BREBE S A (R B VR0 ) 2lifk, 154k &9 2 (50 mg) .,
H3 AT RE AT 2T, S — B (95: 5) Ve, B
30 mL, Hi 8 100 M543, 5 60-80 1§73 48 ODS J
AHFEZ T, H EE—7K (60: 40) YR, 55 515 21 W 1> 1L
O3 53 GRS A (P RETR G ) Zlifk, 1Ak A
Py 3(55 mg) LG 4(60 mg) . I 7E I 5317 4 A
Oy IR RER T | B S5 i 2 A | O 5 Sck
(A AR AR I B X R, S A b 2= 25
1.4 YpatEFRS5HMpMIEESE
1.4.1 mpizsh

N b Bz i 40 ff bk KB-3-1 K Pgp 3 ik
MDR ¥k KB V1 4 10% FBS [y DMEM £ 3 %
B3, NI A0 AR K562 R dn itk HepG2 gy
FE 20 i Ak HeLa F Pgp i 3835 MDR 7 #k K562/
Dox ,HepG2/Dox ,Hel.a/Tax % & 10% FBS Ay RP-
MI 1640 3532368558, S T 4ERF MDR 7 #k 4 1iif 245
P, 7 3I7E KB VI 853200 h s i 0.2 pM VBL, 7¢
K562/Dox ¥ 3£ P I 0. 2 wM DOX, 7 HepG2/
Dox BRI P as i 1.2 uM DOX, £ Hela/Tax 1% 3%
WA 0. 1 uM TAX, Pt A 240 f & T 1 Fn i
B 5% AR 37 CREFRFE D RG IR AR A
ik 80% ~90% LA, #E T 5251, MDR 41 i
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TERGL R PR EL R
1.4.2 25 atm a3 58 69 % vh

43 ) T T T Ak i S BB ) KB-3-1, K562
HepG2 .Hel.a 4ififi &2 Pgp-MDR ) KBV1 K562/ Dox ,
HepG2/Dox il HeLa/Tax 4 fifi , F 5% 35 i il 2% 7 1
x10° A~/mL [ SRAN AR, 7% 50 wl/ LR T 96
fLiR . KA ffiiR & T 37 CHEFA I E 24 hmA
50 pL/ LA AN Rl v 3 A 5 PR B4R B 43 e e e 2454
AR EEIG TR, B 3 FLA— DA IR B S 46 [
BTN B 15 5 W 25 1 FL B TS 245 40 1) 4 Jf ) BE L o
Y5 HAER 46 h J5, BESLINA 10 wL CCK-8, 4k
ZEEER 2 ho 7E 450 nm 5 £ FLIR ISR, 2 (E AT
S e B S EL o 2400 AT 14 B 1 40 ) BE T DA
T 50% 40 MIEFE IR B 1Cs, R . T il 2=
SR, SR LTI £ 2 (n =3, «
ts)" Foan, AKX WA E = 1Cso wpram)
1Co s VT~ Pep-MDR 20 it X 4¢3 254 VBL
DOX Il TAX (115 2545 45, 73 B 200 B ey i 2412 o
1.4.3 4% B R IR m o % Pep A5 09 B 98 4 e
MDR #) % v

Fie 1.4.2 Rk KBV1 ,K562/Dox , HepG2/
Dox Fll HeLa/Tax 4i}ifd, #7524 h, JinA 50 pL/fL&F
A ATV B2 e Mg 245 ) v et 5 R R, B R 3
AL RIS REA LI A [ 7 e 1) e 58 B A ol oy
(5 pM) T VRP(10 pM, FHPEXTHR ) o 4kS28555% 46 h
J& , CCK-8 5 B igg 25 W) 19 1Cs, o THR AR 3 i
AR ATl VRP X} Pgp-MDR 4 i it 24 14306 5 15 5
R:

R = /i 259 S I Y 1C,,/ 7 [ ik
JE A 8 R A A A T TR 254019 1C,

R = 1.5 BiW1Z A0 5 WA 100 5% b9 28 ifs MDR
MIVERT, R BB U B 39654 MDR ()4 FH R0

2 IBWER

2.1 UEMNEHRETE

wEam 1 pekEEm R (HE), Lieber-
mann-Burchard Sz W fil Keller-Kiliani Jz iV 35 &2 BH
4 ."H NMR ( CDCl,,400 MHz) §:0.85(3H,t, J =
7.6 Hz,H4'),1.02(3H,d, J =6.8 Hz,H-5"),1. 02
(3H,s,H-19),1.05(3H,s,H-18),1.23(3H,d, J =
6.4 Hz,H-Allo-6),1.35(3H,d, J = 4.8 Hz,H-Ole-
6),1.94 (3H,s, H2"),2. 18 (3H, s, H-21),2.90
(1H,brd, J =7.6 Hz,H-178) ,3.35(3H, s, H-Ole-

3-OCH,),3.64 (3H,s, H-Allo-3-OCH, ) ,4.55 (1H,
d, J = 8.4 Hz,H-Ole-1) ,4.77(1H,d, J = 8.0 Hz,
H-Allo-1) ,4.92(1H,d, J = 10.0 Hz,H-12&) ,5. 33
(1H,t, J = 10.0 Hz,H-118) ;”C NMR( CDCI, ,100
MHz) §.:37.6(t,C-1),28.9(t,C-2),76.1(d,C-3),
34.6(1,C4),43.9(d,C-5),26.5(t,C-6),31.7 (¢,
C-7),66.7(s,C-8),51.0(d,C-9),39.0(s,C-10),
68.4(d,C-11),75.1(d,C-12) ,45.8(s,C-13) ,71. 4
(s,C-14),26.4(1,C-15),24.8(t,C-16),60.2(d, C-
17),16.8 (q, C-18),12.7 (q, C-19),210.6 (s, C-
20),29.7(q,C-21),175.5(s,C-1") ,41.3(d,C-2"),
26.2(t,C-3"),11.7(q,C4"),15.3(q,C-5"),170.7
(s,C-1""),20.9(q,C-2""),96.8(d,C-1 Ole),36.1
(t,C2 Ole),78.8(d,C-3 Ole),79.1(d,C4 Ole),
71.3(d,C-5 Ole),18.6(q, C-6 Ole),55.6(q,C-3
Ole-OCH, ) ,99. 1(d,C-1 Allo),71.8(d,C-2 Allo),
81.0(d,C-3 Allo),72.8(d,C4 Allo),71.3(C-5 Al-
lo),17.9(q,C-6 Allo),61.9(q,C-3 Allo-OCH;) ;
HRMS m/z;795.4522 [M + H] " (caled for C, H,
0,,,795.4528 ), ESIMS m/z;817.5 [M + Na]",
NMR %43 5 k3R 38 (1Y) Tenacissoside H [ 11q-0-2-
methylbutanoyl-123-0-acetyltenacigenin B 3-0-6-de-
oxy-3-0-methyl-B-D-allopyranosyl-( 1 —4 ) -8-D-olean-
dropyranoside | — 300 %2 i DEPT .2D-NMR &%
P SR SE

waw2 BHOIXELHE KR (HEE), Lieber-
mann-Burchard JZ W fil Keller-Kiliani Jz iV 35 &2 BH
£ .'"H NMR ( CDCl,, 400 MHz) §:1.033 (3H, s, H-
18),1.084 (3H,s,H-19),1.229 (3H,d, J = 6.0
Hz,H-Allo-6),1.335(3H,d, J = 4.8 Hz, H-Ole-
6),1.648(3H,br s,H-5"),1.680(3H,d, J = 8.4
Hz,H4"),2.007 (1H,d,J = 10.4 Hz,H9),2.188
(3H,s,H-21),2.906(1H,d, J = 7.2 Hz,H-178),
3.155(1H,dd, J = 9.6,3.2 Hz,H-Ole4 ) ,3.344
(3H,s,H-0le-3) ,3.454(1H,dd, J = 8.2,2.8 Hz,
H-Allo-2) ,3.633(3H,s,H-Allo-3) ,4. 548 (1H,d, J
= 8.8 Hz,H-Ole-1) ,4.767(1H,d, J = 8.0 Hz,H-
Allo-1),5.023(1H,d,/J = 10.0 Hz,H-12«) ,5. 434
(1H,t,J = 10.0 Hz, H-118),6.654 (1H, m, H-
3");"C NMR (CDCl,, 100 MHz) §:37.3(t,C-1),
29.1(t,C-2),76.7(d,C-3),34.7(t,C4),43.9(d,
C-5),26.8(t,C-6),31.8(t,C-7),66.8(s,C-8),
51.2(d,C9),39.0(s,C-10),68.7(d,C-11),74.7
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(d,C-12),46.0(s,C-13),71.4(s,C-14) ,26.7(t,C-
15),25.0(t,C-16),59.7(d,C-17) ,16.6(q,C-18)
12.6(q, C-19),211.0 (s, C20),30.2 (¢, C21),
167.3(s,C-1"),127.8 (s,C-2"),137.8 (d, C-3"),
11.8(q,C4"),14.4 (q,C-5"),167.4 (s, C-1""),
128.6(s,C-2""),138.1(d,C-3""),11.7(q,C4""),
14.4(q,C-5"),96.9 (d, C-1 Ole),36.0 (t, C2
Ole) ,78.7(d,C-3 Ole),79.0(d,C4 Ole),71.3(d,
C-5 Ole), 18.6 (q, C-6 Ole), 55.6 (q, C-3 Ole-
OCH,),99.1(d,C-1 Allo),71.7(d,C-2 Allo),81.0
(d,C-3 Allo),72.8(d,C4 Allo),71.2(d,C-5 Al-
lo),17.8(q,C-6 Allo),61.9(d, C-3 Allo-OCH;) ;
HR-ESI-MS m/z:833.4679[ M + H] * (calced for C,q
H,, 0 ,833.4672) ; ESI-MS m/z:856.9 [M + Na] * .
NMR %4s 5 SCik i 18 /9 Marsdenoside [ 11a-, 128-
di-O-tigloyl-tenacigenin B 3-0-6-deoxy-3-0-methyl-8-
D-allopyranosyl-( 1 —4 ) -8-D-oleandropyranoside ] —
Y,

wEm3 HEkEEm R (HE), Lieber-
mann-Burchard [z W il Keller-Kiliani Jz i ¥ & H
#£."H NMR [ (CD,),C0,400 MHz] 5:1.036(3H,s,
H-18) ,1.059(3H,s,H-19) ,1.244 (3H,d, J = 6.4
Hz, H-Allo6) ,1.275(3H,d, J = 6.0 Hz , H-Ole-
6),1.748(3H,br s,H-5") ,1.756 (3H,d, J = 6.0
Hz, H4’),1.802 (3H, s, H-2"), 2.106 (3H, s, H-
21),2.906(1H,d, J = 7.2 Hz,H-178) ,3. 355(3H,
s, H-Ole-3-OCH, ) , 3. 527 (3H, s, H-Allo-3-OCH, ) ,
4.548(1H.d, J = 8.8 Hz, H-1 Ole) ,4.767(1H,d,
J = 8.0 Hz,H-1 Allo) ,5.015(1H.d,J = 10.0 Hz ,
H-12«),5.366 (1H,t,J = 10.0 Hz,H-118),6.737
(1H,m,H-3");"C NMR [ (CD,),C0,100 MHz] §:
38.1(t,C-1),29.9(t,C-2),76.5(d,C-3),35.6(t,
C4),44.5(d,C-5),27.6 (t,C-6),32.5(t,C-7),
67.0(s,C-8).52.2(d,C9),39.7(s,C-10) ,69.3
(d,C-11),75.2(d,C-12) ,46.5(s,C-13),71.7 (s,
C-14),27.4 (t,C-15),25.5(t,C-16),60.1 (d, C-
17),13.0(q, C-18),16.9 (q, C-19),210.5 (s, C-
20),30.4 (q, C-21),167.3 (s, C-1'),129.5 (s, C-
2'),138.3(d,C3"),12.1(q,C4") ,14.4(q,C5"),
170.8(s,C-1""),20.5(q,C-2""),97.9(d,C-1 Ole),
37.7(t,C-2 Ole),80.1(d,C-3 Ole),82.7(d,C4
Ole) ,71.8(d,C-5 Ole),18.0(q,C-6 Ole),57.0(d,
C-3 Ole-OCH, ), 101.5 (d, C-1 Allo),72.3 (d, C-2

All),82.9(d,C-3 Allo) ,83.5(d,C4 Allo) ,69.5(d,
C-5 Allo), 19.0 (q, C-6 All), 61.6 ( q, C-3Allo-
OCH,),105.8(d,C-1 Gle),77.6(d,C-2 Glc),80. 1
(d,C-3 Gle),72.0(d,C4 Gle),72.3(d,C-5 Gle) ,
63.0(t,C-6 Glc) ; ESI-MS m/z:977.6 [M + Na] ",
NMR %448 5 ik 4R 18 /) Tenacissoside A [ 11a-0-
tigloyl-128-0-acetyltenacigenin B 3-0-8-D-glucopyr-
anosyl-(1—4) -6-deoxy-3-0-methyl-8-D-allopyranosyl-
(1—4) -B-D-oleandropyranoside | MH—"
HwEaEwm4 HOTLELHEAK(HEE), Lieber-
mann JZ W F1 Keller-Kiliani Jz v 25 5 fA#:,'H NMR
[ (CD,;),C0,400 MHz] §:0.887 (3H,t, J = 7.6
Hz,H4'),1.033(3H,s,H-18),1.041 (3H,d, J =
6.4 Hz,H-5"),1.049(3H,s,H-19) ,1. 248 (3H,d, J
= 6.0 Hz,H-6 Allo),1.285(3H,d, J = 6.0 Hz,H-
6 Ole),1.949(3H,s,H-2"),2.040(1H,d,J = 8.8
Hz,H9),2. 115(3H,s,H-21),2.906 (1H,d, J =
7.2 Hz, H-178 ), 3.359 (3H, s, H-Ole-3-OCH, ),
3.531(3H,s,H-All-3-OCH,) ,4.648(1H,d ,J = 8.0
Hz,H-1 Ole) ,4.690(1H,d, J = 8.0 Hz,H-1 Allo),
5.011(1H,d,J = 10.4 Hz,H-120),5.326(1H,t,J
= 10.0 Hz, H-118);" C NMR [ (CD,),CO, 100
MHz] §.38.5(t,C-1),29.8(t,C-2),76.3(d,C-3),
35.6(t,C4),44.5(d,C-5),27.6(1,C-6),32.5(t,
C-7),67.0(s,C-8),52.2(d,C9),39.8(s,C-10),
69.0(d,C-11),75.2(d,C-12) ,46.5(s,C-13),72.0
(t,C-14) ,27.3(1,C-15),25.4(t,C-16) ,60.4(d, C-
17),17.0(q, C-18),13.1(q, C-19),210.2 (s, C-
20),29.9(q,C-21),175.6(s,C-1") ,41.9(d,C-2"),
26.9(t,C-3"),11.9(q,C4"),15.7(q,C-5"),171.0
(s,C-1"),20.9(q,C-2"),97.8(d,C-1 Ole),37.6
(t,C2 Ole),80.2(d,C-3 Ole),82.9(d,C4 Ole),
72.0(d,C-5 Ole),18.1(q,C-6 Ole),57.0(q, C-3-
Ole-OCH, ) ,101.5(d,C-1 Allo),71.9(d,C-2 Allo),
82.7(d,C-3 Allo),83.6(d,C4 Allo),69.6(d,C-5
Allo) ,19.0(q,C-6 Allo) ,61.6(d,C-3-Allo-OCH, ) ,
105.9(d,C-1 Glec),78.0(d,C-2 Glc),77.6(d,C-3
Gle),71.7(d,C4 Gle),72.4(d,C-5 Gle) ,63.1(t,
C-6 Glc) ;ESI-MS m/z:979.3 [M +Na] ", NMR %{
P55 SCRR i 18 /Y Marsdenoside H [ 11a-0-2-methyl-
butyryl-123-0-acetyltenacigenin B 3-0-8-D-glucopyr-
anosyl-(1—4) -6-deoxy-3-0-methyl-8-D-allopyranosyl-
(14 )-B-D-oleandropyranoside | ¥ — FHM LM E
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DEPT 2D-NMR %03 SCHF45 A 5 7E
2.2
ERTEMER
2.2.1
A P Ay i 2

Pgp-MDR 2 i3 K A, % b Bf ¥4

W 1 s, Pep ¥ 12 JiE W) 25 25 W) 1K 55 03
(VBL) \ZZF A2 (DOX) FIE A2 (TAX) XF 2544
JE () KB-3-1 HepG2 K562 Fil HeLa 4 Jifd {1345 417 1

YE# R (15 BUERL/IN) | i X} Pgp 45 MDR( Pgp-
MDR) 2 Jifl W #% KB V1, HepG2/Dox , K562/Dox Fl
HeLa/Tax ()34 58 30 il 1 F BH I 980 55 (1C5, BU(H %
K, UEH Pap 2 3k 9 i g 240 i X AN ] 1) Pep Fiz
YIS 2 A A b2y vk, BV g £ 255k
(MDR) , A58, PURK Pgp-MDR AHERIA [ 24591
Pk (i 250580 25 AR, BAIRR I Hela/ Tax X
DOX 1 4 £, Feis 263k KB V1 % TAX [ 848 45,

F 1 Pgp-MDR RIS Pop BiZEMLLIMMTZINME (n =3, v £ 5)
Table 1  Resistance of Pgp-MDR cancer cells to Pgp substrate-like drug(n =3, X s )
VBL DOX TAX
ICso (M) F 1Cso (M) F I1Cso (uM) F
KB-3-1 (0.68 +£0.09) x107 0.08 +0. 02 (6.71 +2.14) x107
KBV1 0.51 +0.03 750 5.38 +0.0.59 67 5.69 =0.28 848
HepG2 (0.59 £0.11) x10? (0.23 £0.01) x10? (7.01+2.79) x 107
HepG2/Dox 0.39 £0. 08 661 61.39 +3. 83 267 5.56 + 1. 04 793
K562 (1.06 £0.28) x10° 0.34 +£0.07 (23.65 £0.38) x10?
K562/ Dox 0.18 +0.13 170 33.18 2. 18 97 1.91 £0. 30 81
HeLa (2.02+0.19) x107 0.20 0. 11 4.98 +0.62( x10%)
Hela/Tax 1.02 0. 11 505 0.80 0. 25 4 0.61 £0. 20 122

TEEZGEECF = 1Cso(papmmransn)/ 1Cso( ) o
Note: F'(Fold of drug resistance) = 1Cso(pypmpr cetty” 1Cs0(sensitive cell) -

2.2.2 fehip 1 402 #4657 Pgp-MDR 2o st Kk A&
B % Fe YU 2 Fe Bl A B M Wt 25 A

A 1 ~ 4 B AR T Bt o 40 i f 16 B 40 o) 4
FHARES (1C5, <100 p M, B A ) 5 A S A 1
AP 1 ~4 765 uM ¥ T X EiR PU#k Pgp-MDR
i ged 20 ML 25 PR LR, A VRP (10 pM) 1R
FEPEZG %R . 23503038 T VBL, DOX 1 TAX 2p |
PAKAES uM 91 ~4 55 10 pM i) VRP 7276 T %) 4
UGB 1Cs, , TR ALGHXT MDR (T 24 33 5 4%
R, S5RILE2 ~4, FHPEXTAE VRP 78 45 pU 4~
A IR AR RBE T R4 ) F VBL DOX il TAX

P PERPER . LB 1 F 2 7E2 30020 bk 1
WARFRIN ¥ % VBL DOX Fil TAX Hir 25 PE ¥ 1EH
JUHAE HeLa/Tax 40ff 1,1 F12 435135 7% VBL Tif 245
PEAFBI3K 39. 8 FEF0 52.3 %, i TAX it 245 14 i
4.5 f5M17. 8 i, e it T DOX iz, 51
L, fb&% 2 Wi%% MDR (VR . LA 3 A
4 7E4=7K 4 4~ MDR 4ff Jfd #% b X+ VBL DOX Fil TAX
PR e AR L 55, Horb (W 3 #E K562/ Dox
Y L 5o B 55 A T 24 38 5% /R B (DOX, R =
1.5;TAX,R = 1.7),

2 WEWI4TES pMRETHMERMEKERM B HEER (n=3, x +5)
Table 2 Effect of 5 uM 1 - 4 on the resistance of Pgp-MDR cancer cells to vinblastine( VBL) (n =3, x £ )

+ 1 +2 +3 + 4 + VRP
ICso (M) R 1Csp (M) R I1Cs (uM) R ICsy (M) R 1Csp (M) R
KBV1 0.22 +0.08 2.3 0.04 +0.01 12.8 0.59 +£0. 04 0.9 0.50 +0. 05 1.0 0.11 +£0.06 4.6
HepG2/Dox 0.26 +£0. 04 1.5 0.13 +£0.04 2.9 0.39 +0.05 1.0 0.34 +0. 08 1.1 0.09 +0.07 5.6
K562/Dox 0.05 +0. 02 3.6 0.03 +£0.05 6.0 0.21 £0. 10 0.9 0.17 £0. 15 1.0 0.02 +0. 01 9.4
HeLa/Tax 0.02 +0. 00 39.8 0.02 +0.00 52.3 1.00 £0. 04 1.0 1.18 £0.20 0.9 0.08 +0. 04 6.4

TE AL &%t VBL (T 25 0 58U R = 1C5, (VBL) /1C5o (VBL + 54L& H) 105, (VBL) WK 1,
Note: R(Fold of vinblastine resistance reversed) = ICs,( VBL) / IC5) (VBL + tested compound) ,for IC5y (VBL) , see Table 1.
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3 WEWI4ES M RETHMERMNE ZEMBEEHIER (n=3,x )
Table 3  Effect of 5 uM 1 - 4 on the resistance of Pgp-MDR cancer cells to doxorubicin(DOX) (n =3, Xt )

+ 1 +2 +3 + 4 + VRP
1Cso (pM) R 1G5 (uM) R ICso (uM) R 1Cso (M) R 1C5o (M) R
KBV1 1.38 +0. 07 3.9 0.28 +0.01 19.2  4.86+0.32 1.1 4.97 +£0.45 1.1 0.87 +0.23 6.7
HepG2/Dox27. 63 £15.23 2.2 3.80 +0. 85 16.2 45.33 £3.54 1.4 56.61 +£19.22 1.1 7.12+£1.47 8.6
K562/Dox 7.57 £1.65 4.4 2.20+1.04 15.1 22.12+£1.53 1.5 27.90 +0. 59 1.2 3.55+0.87 9.4
Hela/Tax 0.11 +0.09 7.3 0. 10 =0. 10 8.0 1.18+0.23 0.9 1.32+0.45 0.8 0.13 +0.06 6.1

TE - frl AL S Y% DOX TR ZG e H B R = 1C5 (DOX) /IC5o(DOX + Frilifb34) 51Cs (DOX) WL 1.
Note : R(Fold of doxorubicin resistance reversed) = 1Cs,(DOX) / IC5, (DOX + tested compound) ,for IC5, ( DOX) ,see Table 1.

F4 WEAWI4TES pM RE T RN B HER (n =3, x £ 5)
Table 4 Effect of 5 uM 1 - 4 on the resistance of Pgp-MDR cancer cells to paclitaxel (TAX) (n =3, x s )

+ 1 + 2

+3 + 4 + VRP

ICs ( P«M) R 1Cs ( H«M) R

1C5o (uM) R

ICs ( MM) R 1G5 ( MM) R

KBV1 3.33 +2.36 1.7 0.50 +0.20 11.4

HepG2/Dox 3.10 +0. 03 1.8 0.89 0. 31 6.2
K562/Dox 0.79 +0. 41 2.4 0.19 £0. 12 10.0

HeLa/Tax 0.13 £0. 07 4.5 0.034 £0.020 17.8

5.75 +0.53 1.0
4.23 +0.15 1.3
1. 10 =0. 60 1.7

0.47 £0.28 1.3

4.46 +0.82 1.3 1.25 £0. 34 4.6

4.13 +1.57 1.3 0.74 +0.29 7.5
1.99 +0. 68 1.0 0.07 £0. 04 23.9

0.64 £0. 18 1.0 0.007 £0.003  97.5

TEAFAL &YX TAX AT 25300 5L R = 1C5, (TAX) /1Cso (TAX + FEIEEH)) ;1C5, (TAX) W 1,
Note: R(Fold of paclitaxel resistance reversed) = IC5,(TAX) / IC50( TAX + tested compound) ,for ICs, ( TAX) ,see Table 1.

3 it E%ie
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