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[ABSTRACT] BACKGROUND & OBJECTIVE: Quercetin, a widely distributed
natural flavonoid with a variety of biological functions, can reverse multidrug
resistance (MDR) in leukemia according to recent researches. This study was to
investigate the mechanism of quercetin restoring subcellular distribution of
daunorubicin - DNR in multidrug resistant leukemia cell lines, K562/ADM and
HL-60/ADM, and reversing their MDR. METHODS: MTT cell viability assay was
used to verify the sensitization of DNR by quercetin in K562 /ADM and HL-60/
ADM cells, and determine the reverse concentration extent, confocal laser
scanning microscope was used to observe the subcellular distribution of DNR in
K562 /ADM and HL-60/ADM cells, and relevant sensitive cell lines, K562/S and
HL-60/S, before and after quercetin exposion. RESULTS: Compared with
K562/S and HL-60/S cells, 20 -40 umol/L of quercetin in vitro remarkably
enhanced the sensitivity of K562 /ADM and HL-60/ADM cells to DNR, restore the
subcellular distribution of DNR, so as to reverse MDR. CONCLUSION: quercetin
could be a candidate of effective multidrug resistance-reversing agent in
leukemia chemotherapy.
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Table 1  ICsy value and sensitizing fold SF of K562, K562/ADM, HL-60, HL-60/ADM cells treated by
quercetin and daunorubicin (DNR) x £s
K562 cells K562/ ADM cells HL-60 cells HL-60/ADM cells
Quercetin
1Cso* of DNR 1Cso of DNR ICso of DNR ICso of DNR
pmol /L SEF” SF SF
(pmol /L) (pmol /L) (pmol /L) (pmol /L)
0 0.45+0.09 - 5.54+0.55 0.11 +£0.02 - 1.04 £0. 14 -
20 0.39+0.06 1.16 £0. 26 3.74 £1.67 1.65 +£0.60 0.07 £0.01 1.74 £0. 37 0.48 +0. 05° 2.18 £0.32
40 0.36 +0.08 1.29 +0.31 2.92 +1.28° 2.08 +0.63 0.04 +0.01° 2.85+0.64 0.39+0.06" 2.69+0.16
80 0.29 +0.09 1.64 +0.54 2.39 +£0.98° 2.63 +1.09 0.04 +£0.01° 2.98 +0.77 0.17 +0.03" 5.87 +0.28
160 0.24 £0. 06° 1.93 +0.50 1.73 £0. 62° 3.57+1.38 0.04 +0.01" 2.93+0.25 0.14+0.03" 7.76 +1.22

Concentration gradients of DNR were 0. 1,0.2,0.4,0.8, and 1. 6 pmol /L in K562 cells; 0.75,1.5,3.0,6.0, and 12. 0 pmol /L in K562 /ADM cells;
0.0125,0.025,0.05,0. 1, and 0.2 pmol /L. in HL-60 cells; and 0.1,0.2,0.4,0.8,and 1.6 pmol /L in HL-60/ADM cells.

a:1Cso =1g-1 Xm -i(Zp -0.5) 1

Xm: log value of designed maximal concentration; i: log value of multiple proportion among different concentration; %p: sum of growth inhibition rate;

0. 5: expeience constant.
b: sensitizing fold = ICso value with sensitizer/ICso value without sensitizer
“P <0.05,'P <0.01, vs. control group.
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Figure 3 Daunorubicin fluorescence distribution in K562 and K562 /ADM cells before and after exposed to quercetin ( x 500)
A: control K562 cells; B, C, D: K562 cells treated with 10, 20, 40 pwmol /L of Que, respectively; E: control K562 /ADM cells; F, G, H: K562 /ADM cells
treated with 10, 20, 40 pwmol /L of Que, respectively.
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Figure 4  Daunorubicin fluorescence distribution in HL-60 and HL-60/ADM cells before and after exposed to quercetin ( x 500)
A: control HL-60 cells; B, C, D: HL-60 cells treated with 10, 20, 40 pmol /L of Que, respectively; E: control HL-60/ADM cells; F, G, H: HL-60/ADM
cells treated with 10, 20, 40 pmol /L of Que, respectively.
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