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The Study on the Reversal Effects of Fufang Sangen Mixture in
Multidrug Resistant Cell Lines K562/ ADR and K562/ VCR
XIE Chang-shang , ZHOU Wei-shun, FANG Zheng-quan, GUO Yong, WU Liang-cun
( Oncology Department , Zhgiang Provinceial Hospital o Traditional Chinese Medicine , 310006)

Abstract: Obsjective To observe the reversal effect of Fufang Sangen Mixture( FFSG) in multidrug resistant( MDR)
cell lines K562/ADR and K562/VCR. Methods
determined the effect of FFSG on intracellular adriamycin( ADR) accumulation, drug efflux and the expression of p-gp by
flowcytometry( FCM) . Results  10mg/ml, 20mg/ml of FFSG can reverse the K562/ADR cell’ s resistance to adriamycin to
some degree and 20mg/ml FFSG can also partly reverse the KS62/VCR cell’ s resistance to adriamycin. 10mg/ml, 20mg/ml
concentration of FFSG can enhance the intracellular adriamycin accumulation in K562/ADR and K562/VCR cell lines. FF-
SG also has the effect on the efflux of intracellular adriamycin and decreasing the expression of prgp in MDR cell lines.

We used MTT assay to observe the mixture’ s reversal effect. Then, we

Conclusion  FFSG can partly reverse the resistance of MDR cell lines.

Key words: Fufang Sangen Mixture; Multidrug Resistance( MDR) ; reverse, P-gp

iR 22 241 245 ( multidrug resistance, MDR) 1) 7= 2
s IR B U DN, 22 2 24 O R R 4 i
REXS 22 Bh Ak 27 5 A Dl RE AR F AL 0 240 AN [) 1) 0 e
AT AL . ARG MDR I HL TR EL AR
2%, A0 mdr 1 JE PRI ) prgp 0L GA 2 IL
TNz L rap Rl OB 1, W g
SRR, W] AR A B 29076 40 i A B RRER, A
A 980 40 3R A3 2 2 B2y MY L 4k Tsuro %
(1981 4F) 15 AR -3 4 MK L A1 prgp 254
Dy B, TR R 4 i 2 LUK, SR I
Z JATIi% MDR 4 0%, W3R 55 28 & R84 SDZ
PSC 833 A = ASML A, B2 MDR 3 5%
F1)( chemosensitizer, modulator) , {H K 22 54K 487 % 1)

WA H 3): 2002 11-27
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PRI, 1 FL H A 1 B4 A N FH 11 DR (1) 305 %% 5]
WA I, Rk, 3 — DR R W 1 I PR AT 2% R 51
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1 #l

1.1 ZHMkk K562: A ZL 1A I 4 M bk ( BBURER) 5
K562/ADR: t K562 4 M ¥k 22 ADR $125 5 315 21;
K562/VCR: Hi K562 4 fitk£s VCR HL2575 315 21, 34
FH T TR 2 R il e 443t .

1.2 2%y %R 32 ( Adriamycine, doxorubicin,
ADR) : 2 K] FARMITALIA CARLO ERBA A 7% i
flR K 25 31 B ( Vincristine, VCR) : BT R AE 25 7~
i AERLIAK(Verapamil, VER) : V1 5 $h 30008 # 4 24
P ity 5307 AR FFSG) « T ob B2 27 B il 77 =
P LRI TR ) .
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1.3 F 20 LA & RPMIF1640 1 57 gk
GIBCOBRL A 7] 7= fit; /NI B384 T 72
O3] P iy PO JE M [ MTT] - Sigma 77 s prgp 1
Pt: ¥ [ Immunotech aconlter company 7= i, Cat No.
1864, &l 51 22 oh [ 77 g A 4. {5 W A B
Olympus PH-2 %!, H 7% OLYMPUS 2 #] 7= ify; th et
VICTOR 1420 MULTILABEL CONUTER, %5 % WALLAC
O3] FE s i 284l i A FACScan, 32 [E BECTON
DICKINSON 7 ] 7 iy .
2 HE
2.1 WMLk g% 40 K562 (K562/ADR K562/VCR
HRLHE TR T RPME1640 58 A R0 (3 15% /M F:
M¥%, %45 % 100u/ml, 5572 100u/ml) .
2.2 AUEHLETE K I AR K —MTT
MBUEK AN R T 96 LI IR, RE4L 1 x 10°
(10089/ L) , 3 7 I N i 24 sl 52 07 = AR 1 57 ( FF-
SG) VER( 1008/ 4L) , & T 4 ARz 46 1, 37 C, 15
7% 72h J&, BEFLINN Img/ml ) MTT 50H1, 5% CO,,
37 CH 4~ 6h, “F-AR 5L HL 2000rpm 250>, W 25 13
W, BESLIDN  F RN 100H, B 3R 3% ge k3%, 15
W g W R fa, Bl 570mm 9% KAk Lk
o, SR B FE 1Cso AT 24 1% 3 ( resistant fac-
tor, RF) . T30 % 3050 7 vk 15 4 W b 24 1 3 56 AH [,
JURLE NPT 259017 15min 23 5N VER ( 6My/
ml) K7 =M HIF( FFSG) 10 20mg/ml, 43 5 1 5 1
AT (reversal index, RI), SEIGHAE — Ik, FEIX =K
L.

RF= 1Cso ( 024 41 MUAK) / 1Cs0 ( BBUREAH U AR)

Rl= 1Cso( B PEXTHR) /1Cs0 (3547 571))
2.3 S5 AR A 25 R R A S e
F 1 x 10°/ml 41 B 15 34 Foft 34 B 0308 9 09 E 15min

J&, #55 ADR( 10Hg/ml), 37 C, #ZPRIEL H 120min, L
PBS I 2 YK, AR R, HC A 1 > 10°/ml 40 0 29, M
FACScan ¥t 2040 oA ( FCM) 52 44 L N ADR % ' 5%
J5, DAL 6500 AT T A 26 7 AH NS 4 ML Y ADR 94
FE, SEB EAE —IR

2.4 S5 MR M A 25 AR St
¥ 1% 10°/ml 40 e 55 ADR( 10Mg/ml) , 37 C, #% KU &
120min, H PBS 3% 2 &, MR 7 =R G155 )5, 25l
£E 0 \15min 30min 60min 90min I £, ] FCM 1l 5 41
N ADR %G, J7ikE b .

2.5 )R 2k prep REY BUGHEAE KO
AR T 24 FLESFRIL, 1 x 107 40 ( 1ml/$L) 43 531
TN 7 = AR & FE 20me/ml( 1ml) VER 289§
J¥ 6Mg/ml( Iml) ¥ 16O AL) B0 ml B 798 T
37°C, 5% CO, ¥5F246 W) , R 9 fL, 24h Ji7 &4 HX
3L . 4 PBS Uk 2 ¥k, B0, BHELZ) 10010 2647 AR,
TN prgp FA-HTE G [ Y 30min, T PBS ¥k 2 X,
1000rpm B0 W2 F3E W, A 1% 2 28 W1 1% 600K
il 5 i, P x4 B SO 22 pregp & 5. 48h \72h )5
J0S iy N [T

2.6 Soitpabr BB %

3 4R

3.1 K562/ADR /% K562/VCR 4 i ¥k 1 T 24 45 1k
1 Won T K562/ADR I K562/VCR i 24 #E X} 10 ER
2K (ADR) FIFEYIHE2E( VCR) PRl =22 MDR 25410041
2itE, DA RS2 T — AR R0 B 48 i B v, b VER
(T2 PEAR i, P RR TN 24 40 1) 1Cs 35 KT 50Mg/ml,
i 2545 %% ( Resistant Factor, RF) KF- 8197 £i% . %} ADR
B2 1, K562/ADR i} 25 %6 4 90. 34 1%, K562/VCR
MR 20Ky 42. 24 4% . 1 5207 = AR TR0 = PR 4 1 )
1Cso BIZIALE 40mg/ml 2247, Toli 2451k .

#1 K562/ADR B K562/ VCR it Z5 kB4 240 1¢

1Csp RF( 5 50)
I H R
+ ADR( Hg/ml) + VCR( Fe/ml) + FFSG(mg/ml) + ADR + VCR + FFSG
K562 0. 058 £0. 014 0. 0061 Z0. 0001 43.924.92 - - -
K562/ ADR 5.2410.070 > 50 41.10%1.73 90. 34 > 8197 -
K562/ VCR 2.457%0.99 > 50 42.91%2.43 42.24 > 8197 -

RF= 1Cso( ffif 25#%) / 1Cs0 ( BURKHE)
3.2 57 R R AE oK) i 2 48 i K562/
ADR MJHAER 3% 2 FioR, 10mg/ml 20mg/ml ¥4 &
(K132 77 = AR 7% K562/ ADR i 2458k () ADR 0 24 7%
B I AR Y, 3005 A5 20 RT) 43 0l A 7. 53 £5 1
10.31 %, S B X B (0 fL) bR, ZR B (P<

0. 05) , i FH 0] A dr MK AR 7 17 AL ) 30 4 A

FH, AH 55 = HIFA VER % VCR Hi2 itk 24 6]

WEAE R, P EAM IR 4 1Cs0> 50Me/ml .

3.3 57 AR 4R R oK KS62/VCR i 24 #k

i g5 0 & 3t oR: 7 AR EIFIAE 10me/
. 27 .
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ml 20mg/ml ¥ J& i %F K562/ VCR i 25k 1) ADR $1 24
PEAT AN IRIRE 52 1R300 8 A D, G0t e 55 5 23 I AE 1.8
i1 6. 18 £i%, Forh 20mg/ml WK FER WALV, 5
BP0 AL LR, BT Giut 2% (P < 0.05) , 1 A
P R A 4 i K6 ADR H0 24 P AT W b 0 300 5 A
H(P< 0.05), A5 50k 27.80 £5, FLATIR U A 3
BRI EX) VCR $ 2 1tk 28 0 1) W30t 4 4 L

1Cso 33 KT 50Hg/ml .
£2 EF=HREFIX K562/ ADR Wi Zhtk a0 5E1E R
W IC50( Mg/ ml) RI( f5%%)
(mg/ml) + ADR +VCR  +ADR  + VCR
0 5.57%0.24 > 50 1.0 -
10 0. 74 *0. 08" > 50 7.53 -
20 0. 54 £0. 06" > 50 10. 31 -
VER 0. 46 £0. 13" > 50 12.11 -

W 5AEAYILE" P< 0.05( FIA)

£3 EFAZREIFIX K562/ VCR T Ztkay s 1ER

WRE 1Cs0( He/ml) RI( %)
(mg/ml) + ADR + VCR + ADR  + VCR
0 2.78%0.90 > 50 1.0 -

10 1.48 +0. 86 > 50 1.88 -
20 0. 45 £0. 20" > 50 6. 18 -
6/ ml 0. 10 0. 07° 11.80£10.26  27.80 > 4.24

3.4 U7 ARG A A BRI & 4

ST = BR 40 M AE 0 NS0T = AR 0 \10mg/ml
20mg/ml K BH M %5 HE VER 6Hg/ml Ji il 52 1) 40 g Y
ADR GG L, LA i R 7 AH I 1) B 55 2R KT,
7R T 10mg/ml 20mg/ml W ¥ BE 1) 52 77 — A il 7160
K562 4iijits N ADR HIRZR G W] W 228 (P> 0.05), 1fi
%} K562/ADR } K562/ VCR i 25 k55 HL ADR ¥ fig
A EAIB N P< 0.05), 11 H. 6Me/ml 4k $7 i1k
X K562/ADR f K562/VCR i 2k #2128 ADR ) 1 05
EHITEINIHE( P< 0.05) . 45525 MTT 330 22 [t
SRR, ADR BTN 2518 DL RS A AHAF, Bl K562
K562/VCR K562/ADR 41 Jfiu )y #4128 ADR 1) RE /15 3

X ADR PR 250 40— 2L .
F4 SHSREFFERA ADR FRE M

W AP ADR ¥ JSE (X 2 Y65
(mg/ml) K562 K562/ ADR K562/ VCR
0 191.97 £28. 33 86.34 124,94 105.79 £6. 77
10 199. 16 £18.98  153.30 £17.13"  159. 61 *11. 69"

20 171.24£22. 64 155.53 %6.32" 153. 63 9. 19"

VER 229. 88 £13. 82 192.67£7.21" 213.70 124, 54"

3.5 7 =R HIFIX K562 K562/ADR K562/VCR
B AMHE ADR 58m NER 5.6 7 R, 7 R
TIIFA B BH P A K ) K562 41 i ZMHE ADR 1)
SR /N, A K562/ADR 1 K562/VCR 41 fu #MHE ADR
HA AR FE ) 52wy, H X K562/ADR [ 5% Wi 4%
K562/VCR 2 o K .

£S5 EHZREIFIXT K562 ZHASNEE ADR B9 201

I} i) 0 + FFSG1( 10mg/ml) + FFSG2( 20mg/ml) + VER( 6Mg/ml)
0 244.47£1.92 252.43 Ta4. 47 237.56 £34.29 242. 64 £28. 02
15 244.25%2.23 249.25 £45.37 226.48 £18. 10 241.34 *15.37
30 237.04 6. 22 241. 02 £42. 95 228. 69 £30. 55 230.24 £27.19
60 231.59 £7. 85 234.97 £41.29 225. 56 £25. 55 229.75£30. 19
90 217. 36 10. 88 222.04 £27. 44 213.45+21. 66 223. 56 £30. 44
T 88. 9% 88. 0% 89. 9% 92. 1%
F£6 EFZREIFIF K562/ ADR {RARSMNEE ADR HIZZ IR
IR} (] 0 + FFSG1( 10mg/ml) + FFSG2(20mg/ml) + VER(6Hg/ml)
0 63.98 +1.22 64.48 £2. 62 74.8214. 42 68. 52 £0. 66
15 61.87£2.29 64.13£1. 85 77.18 £6. 21 67. 18 £0. 83
30 56.99 £1.29 61. 46 £0. 49 70.94 7. 66 64.94£1.39
60 54.37£1.34 58. 69 £0. 79 69. 26 £5. 28 63.86 £2.59
o0 50. 68 1. 51 60. 01 0. 83 69. 07 5. 69 63.24 2. 60
L5l 79.2% 93.1% 92.3% 2. 3%

.28.
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*7 EAZREIFII K562 VCR 45N E ADR IS0
I} ] 0 + FFSG1( 10mg/ml) + FFSG2(20mg/ml) + VER( 6Hg/ml)
0 103. 66 6. 75 107. 86 £5.93 105. 06 6. 15 109. 89 £5. 61
15 100. 48 8. 46 104. 35 +4. 87 108.26 2. 49 106. 74 £7.38
30 94.09 5. 87 97.4613.83 98.09+4.72 101. 00 £7.99
60 88.97 +6.92 93. 10 6. 97 94.46 £7.77 97. 86 £9.27
o0 81.39£0.70 88.7519. 48 91.34 £7.80 96. 16 £11. 40

il 78. 5% 82.2% 86. 9% 87. 5%

£ 0 \10mg/ml 20mg/ml ¥ & [ 52 77 = MR 5l 7 A
6Hg/ml ] VER 5500 K, KS62/ADR 48 Jfid #hHE 90min
B, 2 B P B B T T 5 2 ( LAAHDRE 208 D60 BE 3R ) 43
WA T79.2% 93.1% 92.3% F1 92. 3, 1fij /£ K562/VCR
S )43 IR B 78. 5% 82.2% 86.9% Kl 87.5% .

K12 3 47E0 .15min 30min 60min 90min Fi 4>
AN TR B SIS PR 40 L N 5% BE ADR (19 Ll it 2R ]
3.6 HJ7=HRHIFIX KS62/ADR 1 K562/VCR AN [H]
I BERIA prep BT 3K 8 9 WL T AR 24 41
Jl K562/ADR 1 K562/VCR 76 I\ & 7 = K 1 51
20mg/ml J% PH %) HE VER (6Mg/ml) J& I 5E 1 45 &
ep EHUII DGR ( LLZEO G E R RN ] prep &
IAE), Won TR 7 ZRF S VER 324 R prep
FIEMAEH, I HACKR A, 525 R (o fL) th
B AT B R (P< 0.05) .

%8 EHZIRHIFIXF K562/ ADR R FRIE pgp RIELNE

0 FFSG( 20mg/ml) VER( 6Hg/ml)
24h 418.3% 2.06 622 16. 56 586 % 5.72
48h 418.3% 4.03 730 £4. 51 588 +17. 34
72h 414.3%12.23 3101, 09 313% 3.05°

R9 EFZRFIFIIF K562 VCR AKX prep BIF M

0 FFSG( 20mg/ml) VER( 6Hg/ml)
24h 726+ 5.29 1054 £83. 16 839k 3.51
48h 728 £12. 56 775 7.02 792 £10. 96
72h 710 £27. 23 393+ 6.56" 369 3.51"

4 itHig

EEG YT & H AT T S s ) E TR
—, HZ 25 25 1% (MDR) 1) 7= AR & 3 8T 2%
WA BRI . 51 MDR fIHLEE L3 5 2%, 15 mdre
1 JER R L= prep A0 R TR S FE R BRI 2
— prep & — P B 85 11, J& T ATPase 85 1 H
FIG R, REfE ) e &, v AT A0 1 23 24 40 7 40 e

AR SR RIS B, 1 6 P8 40 Bl 3049 22 2 2 v
B MDR 306 4% 571, BY prep $HIF) . H Tsuruo %5
(1981 4F) B IR T verapamil g 4% [ITJRg 40 Y 1) i
ZILURY ) CUR IR 2 29 AL AR A HL AT 0 MDR 1
L ARSDEOURNE NI RIS, 2 A7 gE Rk
R A 2 A KR PSC 833 A4 UIG A48, My
H I L 1 BRI I FH 3 I PR PRI 33 26 ) R oA R B

WS 25767 0 IR B AT IS ) g s, B 6
HLWFFRIRN, Hr g T AR 2R . R T
VEZ2 P 2 Ay FAT — 2 B B ., an B
AZ A R AN AR AT et Ak 1y
AW MDR 1E R . A SCHFSC ) 52 5 — AR Al 5] A& AE
WL b 2 Be g BH-G AR B Bt A 71 ——
SRR LA R R, R AR R AR UK
MR 565 AR RS WA CH S . &K
1 OKE I DR S B, R I A0 2 M g ( LV A
JHE) BIZRGIRIT AT — 08T AL, FEEAR I AE: OX)
ARG MPUR K BURERE 7 AT 3k, @%b
JR I R AT AT — 5 I IS BBV L, e R B R S 4l 1
M2y, BATFAR By KB . b2
5, et =A%, VE I HLEE AN, i B A7 W 475 R H
AT AR IR . ARSCHFSE T8 7 — AR5
TEARSN MDR 48 M 6 46 97 25 4 1R 15 B0 L, k)
TN, S5 R AT AR A EL AT A i R MDR A
M.

SEEG R, 38 ) MTT Wik, 45 R B oR 87 =R
50 ] 68 43 300 %% KS62/ADR FI K562/ VCR it 24 41 Jfd
XTADR BHt e o AH T PR 4 s VCR YR30
AR TR (RITR 245 1 (2 1Cso> SOMg/ml) , & 7 = 3 ] 1) %
PRSI VCR HUrE JC B W 7% 4F F, VER 1F
AHARL .

[FINE, TR R 2 A F R 2R PR, SCik R
U e A M SR L O ARG S0 T 2% T 24 4 e,
FLAT R R T ST AL, 2 R 24 1 R A
REME IR 773 o A S50 R FH ot =C 4l e b R, B

. 29 .
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D5 20 P 9 BT 2% 22 (ADR) FI9¢ Y6 g, TSR J7 —
HL AN K562 f ST 25 Bk AL 2R F A HE ADR (1) 5%
i) . SEAGEH 2 s I B2 07 AR AR, vl
Jnis 254 ADR (AR SR, HAT W MDR 18 H, 1
FHMHEG B VER 20058 B 58, 55 MITT 000 2 &5 I A
FHRF . 5 R T 98 2% K562/ADR F11 K562/ VCR
4l i #hHE ADR, {H %] K562 41 fd #hHE ADR ) G B i
AN

1M L, @ XA B ARSI prep A28 il L 52
FEHLR k2 —, Al & OE A, A sz R R
A IARME S5 5 prep PR RICHRSE, 45 R BoR
537 KA1 S I A e B i 1 A6 PR T 24 40 P
PIAT R prgp RIABIAE L, BCRARE, HEWF I prep
E LS TCTNe oy U R Bl SR A VBB Sl h s R (]
) EEWLHZ — .

J346, T MDR HLFEE 4%, MDR 41 i K562/ ADR
FIKS62/VCR [ prgp - FHIHLEISE, B 4 G
W7 H e SR R S 80 MDR, S 86 45 A AE S T X —
AL S8 b vk Y K562/ADR K562/ VCR it 24 ¥k 75
JRAEPLLMEIERE B, 4 1 4 2P0 250 I Al b
iy BRI A, SRAT I 2 £ SO R B 4R i 2
i, AL FH A 6T FHEL 24 A7 1 DK AT T e 26 B 308 2 A% 4
SROMEAR, 2B P 1E 5407 2590 1 A W £ ok 7%
L R AR prep I ZGHLRIMAL S B 2, JF XS
IR b 2 AT 5 2 r= A i 24, UL IT TR 5 R
IR, FRRALTT SR B 22, WA 2 ), g A5 L AT A
KM, Frfe 0 K&K .
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