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The study of effects on accumulation and efflux of intracellular adrimycine with FFTLG for multidrug resistant
cell lines K562/ ADR and K562/ VCR in vitro

Guo Yong, Xie Changshang, Feng Zhengquan( The attach hospital of zhejiang college o f TCM, Hangzhou 310006)

ABSTRACT OBJECTIVE: To investigate the mechanism of enhance sensitivity for chemotherapy of cancer with FFTLG.
METHOD: Using tetrazolium dye assay ,reversal effect of FFTLG on multidrug resistant cell lines K562/ ADR and K562/ VCR. The
accumulation and efflux of intracellular adriamycine were assayed by FCM.RESULTS:The reversal times of 10mg/ ml and 20 mg/ ml
FFTLG were 7.53 and 10 .31 in K562/ ADR ( P <0 .05) ,respectively ; that of 20 mg/ ml is 6 .18 in K562/ VCR. The accumulayion
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of intracellular ADR in 10 mg/ ml and 20 mg/ ml FFTLG were 77 .6 % ,80 .1 % and 50 .9 % ,45 .2 % for K562/ ADR and K562/ VCR,
respectively . The efflux of ADR were reduced . CONCLUSION :The mechanis m of enhancing the sensitivity of FFTLG for che mother
apy of cancer is to increase accumulation and decrease efflux of intracellular ADR in MDR cells .

KEY WORDS multidrug resistance , compound Chinese medicine, mechanis m

( multidrug resistance , MDR) FFTLG.VER(100ul/ ), ,37°C,
, 72h 1 mg/ ml MTT 50ul, 5 %C0,,37C
(FFTLG) 6h, 2000rpm R ,
, 100ul , , >
, s , VICTOR 1420 MULTILABEL COUNTER 570nm
( ADR) R 1Csg ( Resistant Fac-
, : tor, RF) .[ RF = ICsy( )/ ( ) 1.
1 1.2.3 >
1.1 15 min VER( 6ug/ ml
1.1.1 K562 : ( ), 3ug/ ml) .FFTLG 2 .520mg/ ml, ( Reversal
; K562/ ADR: K562 ADR Index , RI)[ RI =1Csq( )/ TCsp( )1,
s ; K562/ VCR: 3
K562 VCR , 1.2 .4 [3431% 109 ml ADR
(10ug/ ml) ,37 C, 120min, PBS 2 s
1.1.2 : ( Adriamycine , ADR) : N 1 x 10%/ ml s FACScan
FARMITALIA CARLO ERBA ; (FCM) ADR ,
( Vincristine, VCR) : ; ADR s
( Verallamll, VER) : H 1.2.5 FFTLG
(FFTLG) : . R ADR
1.1.3 : RPMI-1640 : GIBCOBRL 15 min,
; : ; [3 1.2.6 FFTLG 1 x10% ml
( 4, S5-dimethylF2-thiazolyl )-2,  5-diphenyl-2 Htetrazoliu m- ADR(10Qul/ ml) , 37 °C, 120 min, PBS 2
bronide , MTT ] :Sigma K . N FETLG R 0 min. 15min. 30min . 60 min .
1.14 : :BB16 s Her- 90 min , FCM ADR s
aeus 8 :Olympus PH-2 OLY M- 1.2.7 : t
PUS ; : VICTOR 1420 MULTILABEL 2
COUNTER, WALLAC ; : FAC 2.1 K562/ ADR K562/ VCR
Scan, BECTON DICKINSON . 1. K562/ ADR K562/ VCR
1.2 ( ADR) ( VCR) 2 MDR R
1.2.1 : K562 K562/ ADR .K562/ VCR FFTLG s VCR s
RP MI-1640 (- 15% s 1Csy 50ug/ ml, ( Resistant Factor, RF)
100%/ ml, 100%/ ml)y . 8197 . ADR ,K562/ ADR 90 .
1.2.2 - MrT (12 34 K562/ VCR 42.24 .,  FFTLG
96 , 1 x10*C100u/ ), ICs 40 mg/ ml ( ),

1 K562/ ADR K562/ VCR

ICs RI( )

+ ADR( ug/ ml) + VCR(ug/ ml) + FFTLG(ug/ ml) + ADR + VCR + FFTLG
K562 0.058 £0.014 0.0061 £0.0001 43 .92 %4 .92 - - -
K562/ ADR 5.24%0.070 50 41 .10 %1 .73 90 .34 )8197 -
K562/ VCR 2.45£0.99 50 42 .91 £2 .43 42 .24 )8197 -

RF = 1Cs( )/ TCso( )
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2 FFTLG K562

1Cso( ug/ ml) RI( )
(' mg/ ml)
+ ADR + VCR + ADR + VCR
0 0.058 £0.014 0.0061 £0.0001 1.0 1.0
2.5 0.047 £0.008" 0.0061 £0.0006% 1.23 1.0
5.0 0.047 £0.003% 0.0059 £0.0006% 1.23 1.03
10.0 0.045 %0 .001* 0.0060 £0.0006" 1.29 1.02
20 .0 0.049 +0.006" 0.0059 £0.0005" 1.18 1.03
VER 3ug/ ml 0.050 £0.018" 0.0059 £0.0002" 1.16 1.03
VER 6ug/ ml 0.056 £0.005" 0.0053 £0.0004" 1.04 1.15
“PY0.05
RI = ICs( )/ TCso( )
2.2 FFTLG VER K562 (P>0.05), K562/ ADR K562/ VCR
2 FFTLG:0.2.5.5.10 . 20( mg/ ml) ADR (P<0.05), 6ug/ ml
VER:3 6(pug/ ml) K562 ADR VCR K562/ ADR K562/ VCR ADR
, 0 , ( P>0.05). (P<0.05). MTT
2.3 FFTLG VER K562/ ADR ADR . K562 K562/
3 R (2.5 5mg/ ml) FFTLG K562/ VCR . K562/ ADR ADR ADR
ADR (P>0.05), 10mg/ ml
20 mg/ ml s K562/ ADR ADR 2.6 FFETLG K562 . K562/ ADR . K562/ VCR
R 1C50 0.74ug/ ml 0.54ug/ ml, ADR
( RD) 7.53 10.31 0 ) 3 FFTLG K562/ ADR
s (P<0.05), VER 3ug/ ml 6ug/ ml 1Cs0( ug/ ml) RI( )
mg/ ml
., FFTLG .VER VCR s + ADR +VCR _+ADR - + VCR
+ ,
i 1Csy > 50ug/ 0 5.57%0.24 )50 1.0
| 2.5 4.84%0.22 )50 1.15 -
ml.
5.0 5.19%1.65 )50 1.07 -
2.4 FFTLG VER _K562QCR 10.0 0.74%£0.08" )50 7.53 -
4 FFTLG 10mg/ ml » 20 mg/ ml K562/ 20.0 0.54+0.06" )50 10 .31 _
VCR ADR , 3ug/ ml 0.69F+0.28" )50 8.07 -
1.88 6.18 . 20 mg/ ml 6ug/ ml 0.46*0.13"7 )50 12.11
, L (P<0.05), P)0 .05
(2.5 Smg/ ml) , VER 4 FFTLG K562/ VCR
3ug/ ml  6ug/ ml ADR [Csp(ug/ ml) RI( )
( mg/ ml)
(P<0.05) . bug/ ml ’ 2780 | + ADR + VCR + ADR + VCR
0 2.78%£0.90  >50 1.0 -
VCR VER
2.5 3.17 %1 .01 >50 - -
6ug/ ml >4.24 ; 5.0 2.90%0.18  >50 - -
,  ICs 50ug/ml . 10.0 1.48%t0.86 >50 1.88 -
2.5 FFTLG 20.0 0.45%+0.20° >50 6.18 -
5 3 FFTLG 10mg/ ml . 20 mg/ 3ug/ ml 0.26%X0.28" >50 10 .69 -
6ug/ ml 0.10X0.07" >50 27 .80 >4 .24
ml VER 6ug/ ml ADR
10mg/ ml 20 mg/ ml K562 ADR P<0.05
5 FFTLG ADR
ADR ( ) ADR (%)
(' mg/ ml)
K562 K562/ ADR K562/ VCR K562/ ADR K562/ VCR
0 191 .97 £28 .33 86 .34 £24 .94 105.79 £ 6 .77 - -
10 199 .16 £18 .98 153.30£17.13 2 159 .61 £11 .692 77.6 50.9
20 171 .24 £22 .64 155.53£6.322 153.63£9.192 80 .1 45 2
VER 229 88 *13 .82 192.67£7.212 213.70 £24 54 9@ 123 .2 102.0
P<0.05
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6 FFTLG K562 ADR
+ FFTLGI (10 mg/ ml) + FFTLG2(20 mg/ ml) + VER( 6ug/ ml)
0 244 .47 £1 .92 252 .43 T44 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 .29 229 .75 %30 .19 229 .75 %30 .19
90° 217 .36 £0 .88 222.04 £27 447 223 .56 £30 .44 223 .56 £30 .44
88.9 % 89.00 % 89 .85 % 92.14 %
* P>0.05 ,
7 FFTLG K562/ ADR ADR
+ FFTLGI (10 mg/ ml) + FFTLG2(20 mg/ ml) + VER( 6ug/ ml)
0 63 .98 £1 .22 64 .48 2 .62 74 .82 %4 42 68 .5210 .66
15° 61 .87 2 .29 64 .13 x1 85 77.18 6 .21 67.18 0 .83
30° 56.99 *6 .22 61 .46 X0 .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
90° 50.68 x1 .51 60.01 £0.83" " 69.07 %5 .69 " 63.24%2.60" "
79.20 % 93.10 % 92.30 % 92.30 %
" P<0.01
8 FFTLG K562/ VCR ADR
+ FFTLGI (10 mg/ ml) + FFTLG2(20 mg/ ml) + VER( 6ug/ 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 .46 £3 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
90° 81 .39 +0.70 91 .34 19 48" 91 .34 %7 80" 96.15 %11 .4°
78 .50 % 82.20 % 86 .90 % 87.50 %
" P<0.05
6.7 8 FFTLG VER K562 ) s s
ADR N K562/ ADR K562/ VCR 5 s FFTLG
ADR s K562/ ADR MDR S
K562/ VCR Omg/ ml .10 mg/ ml .20 mg/ ml MDR
FFTLG 6ug/ ml VER ,K562/ ADR K562/ ADR K562/ VCR MDR
90 min , ( ) , (1Csp) FFTL 4 ,
79.20% .93 .10% + 92 .30 % 92.30 %( P <0.05), R VER
K562/ VCR 78 .50 %82 .20 % .86 .90 % 10mg/ ml~ 20mg/ ml FFTLG
87 .50 %( P>0.05) . K562/ ADR ADR , ( RD)
3 7.08 . 10.01 5 ;
s K562/ VCR s 20mg/ ml S
( MDR) , MDR RI 6.18 (P<0.05), 2 VCR
R mdrl Pgp ( I1Csy > 50ug/ ml) ,FFTLG VCR
L6711, ,  VER
ng , ATPase , [349 \10]’
(81 Tsuruo (1981 ) verapn mil , ( ADR) ,
, FFTLG K562 ADR
MDR N : K562/ ADR > K562/ VCR > K562 (
86.34:105.79:191 .97) , FFTLG
) ADR , MDR
FFTLG ADR R K562/ ADR
(P<0.01), K562/ ADR K562/ VCR
( (20 mg/ ml P<0.05) ADR, K562
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ADR (P>0.05). ,1994:201 .
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VCR  Pgp , t5] . ,1995:14 ,415 .
MDR, , K562/ 4 : : ;
ADR . K562/ VCR i 1 . ,1997:20.,17. 5 ,
5 . P MDR
’ ’ K562/ DOX . ,1995:17 ,85.
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